WO 01/04112e' - 1 - PCT/EPOQ 06089 Benzofuran derivatives The invention
relates to benzofuran derivatives of the formulal 5 RR ainwhich Ris
1- pi perazinyl, 4-Rl-piperazinyl or L, 10 R is

2- R2- 5- R3- bon |, 4-R4- piperazin-1-ylcarb I
N, N—dl(terfygﬁ yp§%¥4 rrbo%yl)am’nocar’g yl CH:C(RSRE?¥/EQH?5P3PSR-
2yl-CC, -C(Hal)3, -COC(Hal)3, 1,4-

di hydr obenzo[ d] [ 1, 2] oxazi n- 3- yBeazBed¥rhnOBedidatives
di hydr obenzo- | H pht hal azi n-2-yl carbonyl, L is d, Br, | or a free or

reactive functionally nodified OH group, Rl, R4 in eaph case independently
of one anot herher & nvdntigiiz Yt e it &80t Be beARoFQrRBhO R i Wbt BFédPof 2€hB2, R3

i n each i ndependen I of one another are Hor alkyl having 1-6 C atons,
R5, R6 in each s Edependently of one another are alkyl having 1-6 C
atoms, Habis F, d, Br or I, 25 and their salts. Sinmlar conpounds are

di scl osed in DE 43 33 254 end DE 195 14 567. 30 The invention was based on

t he object of finding novel ich can be use in particular, as
intermediates in the synthesis of gdi capent R, but can also be 'used
directly for the production of \Qued . 35

in which

R is l-piperazinyl, 4—R?-piperazinyl or L,

10 R’ is 2-R*-5-R*-pyrrol-l-ylcarbonyl, 4-R*-
piperazin-l-ylcarbonyl, N,N-di (tert-butyloxy-
carbonyl)aminocarbonyl, -CH=C(R5R®), benzofuran-
2-yl-C=C-, -C(Hal) s, -CO-C(Hal)s, 1l,4-
dihydrobenzo[d][1,2]oxazin—3—ylcarbohyl 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 protectiwve group,
20 If, R3 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, Cl, 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 used, 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



It has been found that the conpounds of the fornula | 2 and their salts
are ifportant internediates for the production of nedicanents and at the
sanme time have pharmacol ogi cal properties. Thus, they show, for exanple,
effects on the central nervous system 5 2The invention relates to the
benzof ur an derlvatlves of the formula | and their salts. Above and' bel ow,
the radi cal s RRd RPheiB StsR5arks, importan | intexmedini®s hfior t hbe

meani ngs i ndi 9%adck;aohheoff9{émlc%§nént@ ¥ndl faﬂ‘o’th%xpé&ﬁél % ﬁQ ve
ot herwi se. In the aboye fornulae, A has 1 to preferably 1

atons. A is pPBPEFRGCYOFECRM o?r%?%?\'—lesfurt'IPi’é’tSerretB?XpyIS}tﬁWn soﬁPé‘pyI
and addi ti onakkgmplie effebibybn ithebdertradeerditiotds @ydtit.-butyl. The
radi cal PE is phenyl. In the conpounds of the formula [sic] I, II, V, VI
and VII,"L, Qand Q are preferably G, Br, | or a reactive 20 nodified
OH: group suchTas J'irmene:danplzselalresactbva:fned bestmyfurEm | dedheatidesont

al kyl sul fonyl exy Qg}ﬂnﬁg_g -1[0 gd 24,15 g%r %f erably net hyl sul fonyl oxy) or

arysul fonyl oxy havi ng atons (preée &rabl y phenyl - or _
p-tol yl sul fonyl oxy). 25 The expression "am no protective group” is

general ly knmvgn@ﬁcfl@émtotgéoygalwugh RAI egsUI RBblg fays peotgcting
m chem cal "reactions, but which aré

for blo ,an am no
(easi ly riho ‘e dFt eE2 %%83(9 degF‘V@d henfmeanings:t 18Rl satetecn c&be ed
out at other fpesuleeng ito Uh61lfD|r1©(tU|e&pr-E£@1§{a|st®fteﬂJ@tlﬁixQﬂﬁi% are, in

. r S.
Phe amino prototits Srovee thrmdntic Kfary d TheldeSRbr ARl i bn Lo
reacti on or 3, C atoms. A 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 blockihg) an amino 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 groups 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" is té be interpreted in the widest sense in
connection with the present process and the present



35 sequenee), their nature and size is otherwise wuncritical; preferred
groups, however, are those having 1-20, in particular 1-8 C atons. The
expression "acyl group” is to be interpreted in the w dest sense in
connection with the present process and the present 3 conpounds. |t

i ncludes acyl groups derived from aliphatic, araliphatic, aromatic or
et er ocycl i ¢ compburgsi.c adi dsincludegoniasydci dgrandsal sterived pafrowmul ar,

al koxycarbonyl; ; ghyk9¥ycar pegyh pARe; 2, esp&fafﬁaucar abkoxyﬁééeeaxycgieups
Exanpl es of acyl_ groups of this type are kanoyl such as ace

pr opi ony! , buF?F?PxYéF§Ik§ﬁ8§¥ siRth aSuphepifacacifs ansy| %h%% asiBenzoyl

or toluyl; arpﬁexxahaa@oyl SHQongﬁaEg©g9§Y?Cetﬁfylék%ﬁé¥5@h?%ny| éﬂagcgf
th 10 carbon t hox on ri chl or get hoxycar

?Fer?xﬁut xyc5F88§§P}ﬁy2 ?%ﬁ@% é?%% PEBhy 19TOURS K %5&&%% §G¥ﬁ as

CBzZ (carbobengnwyparboﬁylthlalsbypelIaﬂe"Z&lkaﬂeyﬁths&yhenasloayéaymonyl,

FMOC (9-fluo hox uc .

(4- netﬁoxy 2, §§§¥% fh¥§&%£%€¥éul ﬁgﬁﬂgii)¥%¥§%dgs %r%? Elie

groups are BOZraxd NUKZ and h@@@ﬂ&hﬂﬁﬁlyotgzloraQMJDXYH&kammmbuadshof the

formula | canabayeiaaifaditi ; 20aphbkplafisityes BAAH NeLef opgeRBRYL 10

vari ous I_]18tere0|somer|c forms. The fornul a I'ncl udes all these

i nvent i oh0f ur REPORYL at 85POFYSaEPERYLs For - @h&r12916F965PQ¥V§ﬁrBPnyl
benzof ur an deBouatuvestefttbetéﬁyaakaohyla¢cordlmgléaoétabﬂyéaansn9i their

salts, charac e I n ) for the p ar n of conpounds of the
formul a | éﬁaiﬁ goﬁyﬁér OEVE uch ag pﬁgzra? OBPNZORYCBFRET¥ L ny |
al so 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 wvarious
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 thelr salts, characterized

in that
a) for the preparation of compounds of the formula I
30 in which
R is Cl1, Br, I, l-piperazinyl or 4—R}ﬁpiperazinyl
and .
R’ is  2-R?’-5-R’-pyrrol-l-ylcarbonyl, 4-R'-piper-
azin-l-yl carbonyl, 1,4-dihydrobenzo[d] [1,2]-
35 oxazin¥3fy1carbonyl or 3,4-dihydrobenzo-1H-

: phthalazin—z—ylcarbonyl,

-a compound of the formula IIX



and R is-2-R2-5-R3-pyrrol-1-ylcarbonyl, 4-R4-piper- azin-I-yl carbonyl,
1, 4-di hydrobenzo[d][1, 2] - 35 oxazin-3- yI carbonyl or 3, 4-di hydrobenzo-1H

pht hal azi n- 2-yl carbonyl, a conpound of the formula Il 4. O / I Il OQin
which R is d, Br, I, 1- pi perazinyl or- 4 Rl-piperazinyl 5 and Qis d,
Br, I or a- free or reactive functionally nodified OH group, and Rl has the

rreanl ng indicated in Caim acted @ th a conpound of the formula

Il R-HIIl in which 15 R gyrrol -1-yl |l

4- R4- pi perazin-1-yl, 1,.4-dih cLo g [,-2] oxazin-3-yl or 3, 4-

di hydr obenzo- | H pht hal azi n- 2- yl, 2, R3 @nd R4 have the neanings
indicated in Caim1, 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:Z(RBReh, benzof ur an- 2- yl -C=C-, -C(Hal)3 or CO C(Hal)3, and

Rl, R5 and Régrhave thggmeani pgs 'fﬁ“fégfﬁhfékiﬁ§ﬁc%9iqLﬁ}—piperazinyl
5 and
Q is Cl, Br, I or a free or reactive functionally
médified OH group,
and R' has the meaning indicated in Claim 1

10 is reacted with a compound of the formula III
R’'~-H IITI

in which
15 R’ is 2-R’>-5-R’-pyrrol-1-yl, 4-R'-piperazin-1-yi,
1,4-dihydrobenzo([d] [1,2]oxazin-3-y1 or 3,4-
dihydrobenzo-1H-phthalazin-2-yl,
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 Cl1l, Br, I, 1-piperaziny1 or 4—R}—piperaziny1
and '
R is -CH=C(R®R®), benzofuran-2-yl-C=C-, -C(Hal);

or -CO-C(Hal)j,
and R', R’ and R® have the meanings indicated in
30 Claim 1,

i) a compound of the formula IV

R
Q..
OH



i) a conpound of the formula IV RIV OH- 5 - in.V\,hich'Ris a, Br, I,

1- pi perazinyl or 4-Rl-piperazinyl, is reacted wth a conpound of the
formula V5 Q -CH2-COR Vin which R is -CH=C(R5R6),
benzofuran-2-yl-C=C-, -C(Hal)3 or -CO-GHal)3, and Q is C, Br, | or a

free or reactive functionally 10 nodified OH group, and R5 and R6 have the
reani ngs i ndildaf®#Sth daim1, or 15 ii) a conpound of the formula Va R

R Va OH inghich RiagndlR Bwver t He pigssyawginy i o <rt -grigeraziny?0 i s
cyclized, or, c)_a conpound of the faormula l.. 25 in ich Ris a

1- pi per azi nyl*% Jcﬁ%%efg)i q%bnale??ng)aoﬁlgu?fﬁ:tt%%ufg?%%w)f\gan am no protective
group into. another conpound of the formula | in which Ris the 4-R1-

pi perazinyl radical, in whi Rl iscap-am no protectigye group, 30 or d) a
corrpound%yof the formula I, ﬁjr: %zcﬁoRﬂi S a 4-Rl-piperazinyl group, in which
Rl is 35 benzyl or another am no protective group, - 6

in which R’ is -CH=C(R’R®), benzofuran-2-yl-C=C-,
-C(Hal); or -CO-C(Hal)s,
and Q’ 1is 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-R'-piperazinyl group, in which R is

35 benzyl or another amino protective group,



I s converdted
conpdund of t
conmpound of t

10 by, for exanple,

group or iii)

prepar ati on avrich R vissd -piesaeednyldy net hods known per se, such as are
the literature (e.g. in the standard works such as Houben-

described in

by renmoval of the benzyl or amno protective group into a

he formula | in which RL is 1-piperazinyl, 5 or e) in a

he formula | a radical Ris converted into another radical
1) replacing a Br atgmby OH, ii) esterifying an OH

R

replacing a Br atom by a 4-R1l-piperazinyl group, in which Rl
ks benzyl or ian ammweptedecbyvergmowpl lofandilos abémsel of otrhe amdmmul a

is converted_jnt.o ' f l.ts nt_ mi a I.oh. The .
conpounds ofé#hf?égﬁglagfbgﬁdiato Kg gﬁ%h ofnshe'ké¥ﬂﬂha ?oﬁ%tmﬂr

SO arting 20 substances

Wyl , Met hoden der organi schen Chem e [ Met hods of Organic Chem stry],
Geor g- Thi®enme-Qrlag, Stuttgart), 25 nanely under reaction conditions which

are known and suitable for the reactions nentioned. In this case, use
f variants which are known r_se bu not nti.ongd .here in

‘Tos. 307 f ade%?‘?%%f‘,m&t f?é:ksga?t Pfﬁ%n%‘ﬁb%t ta[nc%s r@ﬁ‘céﬁlsoﬁbel% ornmed

ddraterttasy inrteo revtotilvet atadiidabr®Rt he reaction m xture, but

al so be made
greater deta
in situ such

can

I edi ately reacted further to give the conmpounds of the formula I. 35 In

the conpounds of the formula Il, the radical Qis preferably Cl1 or Br;

however ,1qt dan e ¥8M1eOH or a reactive nodified OH group such as

al kyl sul f onyl

OXY Ayl Al g 6 Bt O08m (W eder abl y met hyl sul f onyl oxy) or

aryl sul f onyl OinY) haevsltngfifsf- 10 C atons élpreferabl y phenyl 7

15

20

25

30

35

ving an OH oup Oor
iii) 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.qg. in the standard works such as Houben-
Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georg-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 variants 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-



or p-tolylsul fonyloxy, 1- or 2-naphthal enesul fonyloxy). In the conpounds
of the formula Il, the radical Ris preferably Br or 4-benzyl pi perazinyl.
The conpounds of the forrmula Il are known in sone 5 cases; the unknown
conpounds can easily be prepared analagously to the known conpounds. The
reaction of the conpounds of the formula Il with conpounds of the fornmula
41 proceeds amcpFabﬂqHBulfb&yﬁemhoda—s@mhZ&na@mﬁummmmedumﬁnnykbﬁyneratEre
for the al kyl at| f ' The- c o] an.-be e Al e.anot her
wthout a sol dEnte: soMBERgs U TRAROIRAMISNEES CHEPTaiichs RAAT 0
aut ocl ave. Howefierably By sirsd-freswividod perazdavtl .t he conpounds in 15 the

presence of apneebmpBLKER! - oBUI tRE! erdARiia SPF VRIS Q&Fovirf Or; X3RRIk,
hydrocarbons such as hexane, petrol eum ether, benzene, toluene or Xxylene;
chl ori nat & h{@F6&4r bbRE IR t GERBNELS A #RS11Y 2 X8 cRFSPSEERane,

carbon tetrachnaniodeusy ad enef ambvwer bnPth@iaytet hane; al cohol s such as
nmet hanol .,. ethanol, isopropanol, n-propanol, n-butanol or tert-butanol;

et hers such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or
di oxane; ¢l yGble etdmesicuclofastlze hglompeugdscabf mohemefdwiuba P65 mthet hyl
ether (Methy! Qpeoindd @iYlndl Y Golm1 Lt eRe gkl ARl Pt her

(diglyme); ketonés such "as acetone or butanong;, am des such as acetam de,

di met hy| dfet amegdiogs dFurh hgef sreardinRwr DRFPm kher ilideratugte afor the
acetonitrile; a3uhhA@tides SriCnASes] MhBY bodPosiehltexids (EYEEhseaakAR

dsulf1de; i Lo comaunds | sk ee v orsthane ¢ [lirdbenizene: esters
ment i oned w t hpprepaiaithkerinon Wlxigdde Tulid br iai @h adroclave.

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-dichloroethane, 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 (DMSO); 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,



The addi tdi on of an aci d-bi nding agent, for exanple of an alkali netal or
al kal'i ne earth netal hydroxide, carbonate or bicarbonate or of another
salt of a weak acid of the alkali netals or alkaline earth netals, 8 -
preferably of potassium sodiumor calei@m or the addition of an organic
base such as triethylamne, dinethylamne, pyridine or quinoline or of an
excess of tmrefitradlomsdnepotessiba, f ad0dis® eOr DM WHy orP% hdhs

gonditiogstlﬁ%&hiﬁit@nrﬁ%ct a@n %Egﬁnsgntmséegg\@@g ?%%G\Mrifédhly}l%ﬁng&{ﬁi 14 20
ays, an e reaction renperature etween an , NOr M e en
and 130C. | n RS CHRIETRE, GFYEHURG T SULAOLHBS, Bk BAI 88 Sreesf, of
preferably CtHa d&tindogemeonent camn bésdabeukrabOd.oDependdagt ione thedi fi ed
OH group such_ as.al k yl § 1; ( rapl.

ﬁ ndn‘;‘tlgﬁé %§$5' %e\./ :FQS‘XLQQn t.@mg_ %éﬂnﬁe Q)re%h%g?lefaé rfaebvfy

met hyl sulT on %xy or ~aryrsul Fonyl oxy havi ng C at ons
phenyl - or p-nmiclytes| fangl oky, daysl- and2- aght Insla@tdom 5 ENQSHGERMIXY) . in

Lo compounds, plydbe 4 S| 254, dchaiad) eleuRdt arleraRoE B or

4- benzyl pi perazin 20 The reaction of "the conpounds of the formula IV
wi th conpounds of the fornula V proceeds according to methods such as are

known from t hg, | ther aidkgouis the thkk Vg of, pherol sad28aThe’ campounds
of the formula V ar%n(g N song _ Cases; ,E__he unkﬁrown cog:)o;;%ds can
easily pr YT 2 Anal %g%l { OPPWEVRhoWh Ec5ABoARES. PPhe et i%atTon i s
carried out acsariivg mdje‘.’rierdal 0§ kgoanpneshols. as0 alliey Fsrickaly lofxwan

am no prot e“ﬂa\’&ir%o‘i%f F@M & ol B%‘E&%btﬂ}e $8Eﬂgi§uifan9f8§g9' e on the
protective group Uséd - I's carried ouf, Tof “exanple, using strong _acids,
expedi ent |y iasgnksuioRykexy vbruteyi 6-48i §) asomspelruafanablacivhemut- al so
using ot her $F NG lfWIEAM Pfonyloxy, 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
cbmpounds of the formula V proceeds according to
methods such as are known from the literature for the
alkylation 6f 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 amiho 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 hydroc¢hloric acid or sulfuric acid,
strong organic carboxylic acids such as trichloroacetic
acid or sulfonic acids such as benzene- oxr
p-toluenesulfonic acid. The presence of an additional

inert solvent 1is possible, but not always necessary.



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-toluenesul fonic acid. The presence of an additional inert
solvent is possible, but not always necegsary. 9 Suitable inert solvents
are preferably organic = solvents, for exanple carboxylic acids such as
acetic acid SL‘ettiaé:rlﬁ sudmexs: tetSQilwmt‘@‘ ur &reor drefsyeblan derganich as

di met hyl f or mayg Jlj.al OESPafe‘sﬁmMy OSRFDORPL Pe saemdgs Siad! agora-ééarae in

addition al so s such as nethanol, 'ethanol or isopropanol,, and
water. in atﬂﬂltq'onethﬁ&% F'egh oSt ReLBPBVEREALT 8ReATs SLPERNS a8l dssk s bl e.

TFA Ih |S preferﬁdary ﬁd agm?ﬂhyxﬁsﬁﬁamafput haaegéhtaeadof r@rdcﬂdfda{%?rﬁﬁ vent,
erc ori1 Cc acl In orm ur ace C acl n 0

P Chl o % “ien (a8 (qactLerane et ih cafdathi Shchigrn urslihsl Soon
expedi ent |y ket wemthapploXi ethanpl0 and apppoopanmbd) y andO;water redat i on
|'s. preferably,£ary r?d BE&rrﬁg&EBed’f 1?3 a%% %%%enlﬁoﬂé% 9LQYPLREL I

pref erably. renove Foromet hane or usi ng apprOX|n§%er 3
to 5 N hydr (ILQﬁS)‘ler@-acTﬂAl nSdlll?s@ﬁ%ﬁdQlYLSuS@d ig nir egersky tWwiddiqut

renovabl e pr iReitd Msh %PUQS £frtther nglGénE’e”@éJr)chQ%'}ll&E é@:[‘@v‘?;ﬂ fr
exanple, by treatin h hydrogen in the presence of _a catal (e.g. of

a nobl e-Gret Aot a%yﬁ mhxkuge p%lfl et SoEdi &nd y78h Bf %< such
as carbon). Siidbig 0le/epasibere 1ar eTRE tﬂmudmieampdrabw@s idre

parti cul ar for e |.e }:cohol Ss_such _as ha;&o ’E’jé et hanol nm des
such as ﬁ%ﬁh%@eﬁS YSPE | PRI TS %alr i B0 ESEYat ur es
bet ween apprcﬁﬂqmtelhq ﬁeaqdeﬁO1and>rqfreaﬁajuesc¢nem/\l3®noapphe>uwm|];5 1 and
200 bar, and 30°.
15

The group BOC is preferably removed wusing TFA in

dichloromethane or using approximately 3 to 5 N

hydrochloric 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 methanol or ethanol or amides such as
DMF. The hydrogenolys1s 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 " [lacunal] the meaning indicated in Claim 1 and
R? is benzyl or another amino protective group,

with (BOC)20 in an inert solvent, such as, for example,



30 preferably at 20-30 and 1-10 bar. Conpounds of the formula | in which R
is N'N-di (tert- butyl oxycarbonyl)amni nocarbonyl are preferably obtained by
reaction of the unprotected am nocarbonyl conpound, 35 in which Ris

4- R1-pi perazinyl or L, L [lacuna] the nebhing indicated in daiml and Rl
I s benzyl or another am no protective group, wth (BOC)20 jn an |nert

sol vent, suchTHE, Oﬁord@@ﬁ’}ﬁ!ﬁ ewith afiddtdongi ekame RATH aBUFRi 85 0ffQF base,

such as, for ogxmpPLe, di&thylamine il Ppeledicaiainlof o cat adataTytbaount
of di methylanin formula | can be converted into.

d f
the associ at%‘Bmg%{‘:1I°15d§?“f‘?5ﬁy€%‘i“fn§§¥ﬁbgé €acid, for exanple by reaction

of equi val ent anounts of the base and of the acid in an inert sol vent such

T A ioh) e B 8y APORALI BTy Ued S RONSBAR | BhBol DeREAC On

are in particul ar ose which physiol'ogical I'y accept ab e salts. Thus,
i nor gani ¢_aci dssocantgd ugedd eaédlé;elpflur is@l&ci simg rian acdeid. hyEeshal i c

acids such as ﬂ%@éh L | Gedel £het! of NWFAREABHE AhnBHOBENQHE B85ES such
as ortho 15 ple"l oric acid, sulfam., acid, furthermre or ﬁé?%?%am& , in

particul ar al *?%'ﬂa?fct gl pEVE A8, 28y &F’i%tﬁ%lvené? T @%r cFe
nmono- or pol ybasseqgaahbox yévaporstd doni ¢ Gfi taBIar i @.cﬂ@sjs ferg. thisic

aci d, ropionic acid, al i c _aci di et hy etlc acid, 20
nal oni c §é| d, rgﬁﬁg?‘ﬂﬁc alfrg, pitfel i 3%5}1 S'r‘.’\ﬁmr | oS d Faic SeV8,
lactic acid, physaclogacaidllynakceptabilé, seulttrs c Tois, gmmnmm agtiids
ascorbi ¢ aci dy n,Ni ﬁ%l nj, | eam dl ionl ggtﬁugg_camgc get h?ﬂ%r ?
acid, dr T‘ on| c

et hanesul foni C. anédi sultoni ¢ aci dy roxy 25 et anesu
acid, benzenebﬂ@?@hﬁélﬁmd?ﬂp@olLFé-‘Ffé'l as  hydrochloric acid

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



sul foni ¢ -acid, naphthal enemono- 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 corrpounds of the 30
formula I. On the other hand, conpoundsiaf the fornula |I. can be converted
usi ng bases (e.g. sodiumor potassium hydroxide or carbonate) into the
eorrespondi ngyritadsisS35of nm@a:l:tta'amah'as aCkarespehdingr meldi alemen teardre net al
salts, or intp the.corr JThe invention furthernore
relates to th crlb ‘{tﬁfZ"DIOE%an unds o ltEE)I%LP:#:I’O%SZWBU a |l as intermedi ates for
the - 11 synt he5|s of nedi canments. Correspondl ng nedi canents are

descri bed, {Xfﬂg&ﬁubﬂ 1483325 JaeciByeaki @0 Naldl gsel Bepad cul ar

to the use of t ounds of the fornmula | as |nterrre iates for the
synt hesi $ of GRRAEHEN §>fwhﬂé<h Sarmpila aldt iThs 1ohrHeIiasRs aFoRhertus

ZY?;EW\ é P4%%?636%E§n39|n%ﬂﬂdﬁ%éﬂﬁd Wthh eXhlbﬂﬁ actions on the
car banoyl benzof ur an erazine a
particul arl yy‘fﬁré‘?re"’r bT‘?rYBu%e %E?f“onéd' g’ oﬁﬁ’éiscf%\?fe ]i)gtﬂy%lclor di ngly

rel at g_s in paa-t(zmaawbamyli@enzxsﬁamn-tmrmﬁmmm el f degulsalts __
gC(I-E\’grSI g:g?, tp)c/)r r% %é%#céa onyﬁ]a}iﬁipi‘%?%?%% té }9% %%ﬁ%?grﬁéggdl hydrol- >

benzo[ d]3Q, 2] oxazi n- 3-yl carbonyl or 3, 4-
di hydr obenzo-gitg pbﬁ@éﬁ@%bﬂ acxebffarl%w rAQtk | 5n bgAZYH cAN a@nAIeEn&Mm no

protective group, R4 is H, benzyl _or another am no 1P ot ective _group, R2,
R3 in each cd&®€i rﬂfepéﬁ&en‘t"l”}}l’%‘ﬁn@ﬁe Gfhotthé Apgmpla I according 'to
Claim 1
in which
15 R " is Cl, Br, I or 4-R'-piperazinyl,
R’ is 2-R%*-5-R3}-pyrrol-1-ylcarbonyl, 4-R-
piperazin-1-v1 carbonyl, 1,4-dihydro-
benzo[d] [1,2]loxazin-3-ylcarbonyl or 3,4-
dihydrobenzo-1H-phthalazin-2-ylcarbonyl,
20 R? is benzyl or anbther amino protective group,
R* is H, benzyl or another amino protective group,

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

25 in the synthesis of
1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoylbenzo-
furan—S—yi)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~CHy~CO-Q VI
35 _
in which X is Cl, Br, I or a free or functionally
modified OH group,
0] is OH or OR" and
R” is alkyl having 1-6 C atoms,



or al kyl .havi

1-[ 42 (5- cyanoi ndol
and its salts,
which Ris d,

X- CH2- CO- Q V

ng 1-6 C atons, 25 in the synthesis of

characterized in that 3-R-6-hydroxybenzal dehyde, 30
Br or I, is reacted w th ¥ conpound of the fornula Vi
35 in which Xis d, Br, | or a free or functionally

rodi fied OH group, Qis OHor OR'" and R' is al kyl having 1-6 C atons

to give a conpQupthef at B8mboERE! 8 Uhe VAdrm@AL & V1N Which Ris O, or
and Q has the neanings indicated, 10 in that, in the conpound thus

obtained, Qi

group, in t hat the conpo

the fornul a
2- R2- 5- R3- pyr

dihydroben%o-
meani ngs & ndi

10

15

20

25

30

35

s converted |nto G Br, I or a functionally nodified OH

Il 15 R-H I
rol - 1-yl car bonyl P4
4 20
1H pht hal azi n- 2-ylar bo , an&QFQ R3 and R4 have the

cated, to give a conpound of the formula I

in which .
R is Cl, Br or I,
and Q has the meanings indicated,

in that, in the compound thus obtained, Q is converted
into Cl, Br, I or a functionally modified OH group,

in that the compound thus obtained is reacted with a
compound of the formula III

R’'-H ITI
in which
R’ is 2-R?*~-5-R3-pyrrol-1-ylcarbonyl, 4-R4-
piperazin-1-ylcarbonyl, 1,4-dihydro-
benzol[d] [1,2]oxazin-3-ylcarbonyl or 3,4-

‘dihydrobenzo-l1H-phthalazin-2-ylcarbonyl,
and R?, R® and R! have the meanings indicated,

to give a compound of the formula I

in which

R is Cl, Br or I,

R’ is 2-R%-5-R3-pyrrol-1l-ylcarbonyl, 4-R*-
piperazin-l-ylcarbonyl, 1,4-dihydro-
benzo([d] [1,2]oxazin-3-ylcarbonyl or 3,4-

dihydrobenzo-1H-phthalazin-2-ylcarbonyl,
Rr? 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
obtained, the radical R 1is converted into another
radical R,

-3-yl)butyl]-4-(2-carbanoyl benzo- furan-5-yl)pi perazi ne

n

12

obtalned |f%reacted with a conpound of

{in- | -yl car b¥flyl, 1, 4-di hydr o-



in which 25 Ris d, Br or I, R is 2-R2-5-R3-pyrrol-1-ylcarbonyl, 4-R4-

pi perazi n-1-yl carbonyl, 1, 4-di hydro- benzo[d][1, 2]oxazin-3-ylcarbonyl or
3,4 di hydrobenzo- 1H pht hal azi n-2-yl carbonyl, 30 R4 is H, benzyl or another
am no protective group, R2, R3 in .eachkh t3se i ndependently of one another
are H or alkyl having 1-6 C atons, in that, in the conpound of the fornula
I thus 35 ob®ai negacthedr amdert Rramsidivor tovdtaht catmlyeis mddilcah R, -
13 by reacti gg 8d brarskt FeiiBRAk/Gat al ysis with a conpound of the
formula VIl 4-Rl-piperazine Il in which 5 Rl is benzyl or another am no
protective group, to give W RoRIEFHFEZF A he formul ¥FIFn which Ris

4- R1- pi perazi apl whi@hR is 2- R2-5-R3-pyrrol -1-yl carbonyl, 4-R4-

pi perazi nz1l-yLgar bonyl, 4-di hydr obenzo[ d] - ,[ 1, 2] oxazi n- 3-yl carbonyl or

3, 4-di hydPobe#zo- 1H phit %?Pﬁ’hn-%f- ﬁP(?é:?"Sf%nl?f“,lL‘ﬁlP}thﬁé’we SFO% bt her ani no
protective group, 15 R4 is H, benzyl or another am no protective group,

R2, R3 in each.C i nd _ | v c0f ..an ther. are H or al kyl having 1-6
C atons, in t%gt e.r?ﬁrg %o%%@%%gﬂ'%ihég fg&%ai%r?ggﬁ& tIhe formula | 20 i) is first
converted by BRsWBiFfdrol ysis into a conpound of the formula I X and/or its
acid additiongr salt iXs 4-R'-piperazinyl,

10 R’ is 2—R?—5—R?—pyrrol—1—ylcarbonyl, 4-R*-
piperazin-1l-ylcarbonyl, 1,4-dihydrobenzo[d] -

[1,2]oxazin—3?y1carbonyl or 3,4-dihydrobenzo-
1H-phthalazin-2-ylcarbonyl,
R! is benzyl or another amino protective group,
15 RY is H, benzyl or another amino protective group,
R?, R3 in 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/or its acid addition

salt
R 0
\@M IX
o) 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

7 N\
oz
Z
I

3



0 OH 25 i.n which Ris 4-Rl-piperazinyl and Rl is benzyl or another am no
prot ective group, 30 and then converted using amonia into a conpound of
the formula X RO x 0 NH2 14 - in which Ris 4-Rl-piperazinyl and RL is
benzyl or another am no protective greugd4d -5 or

ii) converted directly

using ammonia into a conpound of the formula X Ro ONH2 10 in which R

s 4-Rl1-pi pedaziwhilctand Rl i s benzyl

in that the

5- (1- pi per azi nyl ) benzof ur an-

renmoval of the amno protective group R, and 20 in that

5- (1- pi per azigtyl ) benzaf Weiry2t Gy koycudle disind eaedtest i group,
37(4-chl grobutyl)-5-cyanoi ndole to give 1-

[ 4- (5- cyahoi ndol - 3-yl ) butyl ] - 4- (2- car banoyl benzof uran- 5-yl) pi perazi ne and
optionally caxwerted into its acid addition salt.

10

15

20

25

30

35

ii) converted directly using ammonia into a compound
of the formula X

R 0
A\ X
e! NH,
in which
R is 4—R}-piperazinyl and
R! is benzyl or another amino protective group,

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
in that 5-(l-piperazinyl)benzofuran-2-carboxamide 1is
reacted with 3-(4-chlorobutyl)-5-cyanoindole to give 1-
[4- (5-cvanoindol-3-yl)butyl]-4- (2-carbamoylbenzofuran-
5-yl)piperazine and
optionally converted into its acid addition salt.
3-(4-Chlorobutyl)-5-cyancindole is disclosed in
DE 4101686; 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoylbenzofuran-5-yl)piperazine 1is disclosed in
DE 4333254.

Above and below, all temperatures are indicated
in °C. In the following examples "customary working up"
means: water is added, i1f necessary, the solution is
adjusted, if mnecessary, to a pH between 2 and 10
depending on the constitution of the final product, and
extracted with ethyl acetate or dichloromethane; the
organic phasé is separated off, dried over sodium sul-

fate, evaporated and purified by chromatography on

or another am no protective group,

gonpound jof 4h§_%qbgyggi§y§hg§dobtained Is converted into
-carbox- "am de or an acid addition salt by

15



25 3-(4-Chl orobutyl)-5-cyanoindole is disclosed in DE 4101686;
1-[4-(5-cyanoi ndol - 3-yl ) butyl]-4-(2- carbanoyl benzof uran-5-yl)pi perazine is
di sclosed in DE 4333254. Above and below, all tenperatures are indicated
30 in C. In the follow ng exanpl es "custlhery working up" neans: water is
added, if necessary, the soluytion.is adjust i f. necesgar to a pH

bet ween 2 anflljolc%e&%di RPYrPE hé"}éon‘éﬁ'ﬁﬁfﬂjnz%?l?rhe fiha d]ﬁﬁﬁjuc‘%l and
extracted wi tdikidwlgelcetate or di chl oronethane, the 35 organic phase is
separated off, dried over sodiumsul- fate, evaporated and purified by ,
chromat ography on - 15 silica gel and/or by crystallization. Rf values on
silica gel. Hegampkell 5 (2,5-Di nethyl pyrrol-1-yl)-5-bronobenzof uran-2-yl -
met hanonesBr 8r wOO NNO + ~ ~ 1 10 0.3 g of sodium hydride (60%
suspension in paraffin_oil) is introduced into 10 M of THE and 0.5 nL
[sic] of 2,51184%%%%&%@@%—310% -3t brprobenzaerangt s¥hi se (5

m nutes) . Af tigscisdhéméng at 50C for 1 hour, a reddi sh suspension is
present. 1.3 g of 15 5-bronobenzofuran-2-carbonyl chloride in 10 mM of THE
is [sic] added dropwi se at 25C (5 minutes) and the, mxture is subsequently
stirred for 2 hours. The addition of 100 m of cofpie ioni zed water

and 100 m of i te follows.. 20 The separarg i C gphase was
additional |y washe . tholo_Q m /of\wat er _and conteAft Mat’edyf n vacuo.

Af ter /\f N N
’ X7

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 is added
dropwise (5 minutes). After stirring at 50°C for 1

hour, a reddish suspension is 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 compietely' 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 vacuo. After
chromatography on silica gel (eluent heptane/ethyl
acetate 4:1), the residual oil gives 700 mg of vellow
crystals (yield 44%), m.p. 115-116°.

25

Example 2

5-Bromobenzofuran-2-carboxylic acid diethylamide

Br Br.
i o <+ \/N\/ —_— l 0
(o) : Q
N

30 o] N~

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



chronat ography on silica gel (eluent heptane/ethyl acetate 4:1)., the
residual oil gives 700 ng of yellow crystals (yield 44%, mp. 115-116. 25
Exanpl e 2 5- Bronpbenzof uran-2-carboxylic acid diethylanide Br Br 30 Cl
1.3 g of 5-bronobenzofuran-2-carbonyl ehtiéride, 1 nmL [sic] of

et hyl di i sopropyl am ne and 30 nL [sic] of - 16 toluene are m xed and 0. 62
m of diethyl &eilmenies axnricnixed ahd Br.6@nmdolcdurdicetthy lamnbre wishaddedr i ng.

A precipitateds £Rg ”E‘ﬂ)vach%l%h'r‘éﬁt ! ys&MEﬂ%m GithSaCkt DR Ad L €7 A5
m nutes, the m xture was treated wth 5 30 nm of corrpl etely deioni zed wat er

and the phase®PTREAPLEESSar at2d. TTRBEG gWATE pifaseS haghhA¥he §XREARTTLIF 20 nd
of IN HCL 2.) r2RcHioef. |A¥aOH Fninudedn tHe Wil £tubs8dwabheredibd 2@ th oOf

saturated _NaCl, sol.ution and then reed. of . solvent ¢ nents in vacuo.

AT tor 10 Ghr ond: B S BPATT I GRICTHES SRYER) 5] cERBAPLR=SF: Fer, s i n
the eluent M le@ialmﬂdtﬂeptm @rdaf e ci:hasEl wals wmsj‘md wiBhglo) @Ol mirl ess
crystals [sic ( e t

N ( 5- brom)ben]?of ulr aﬁﬁglcargégon}rﬁm &9 di ca OF\%onatm:)%) %ﬂtl)?# &%tgy gbgyo 0
2000 12 g oﬂ'—hl?nbr‘dh’éber%% arf2-sawoxied ddaCl3. soptipn ROEROLhed0 ny

of DVAP and 8 siHeclf tr1dtet hydaudif: ar &cork d;EtSrEé‘IMEd iAto %geum of aHdeat
20C. A cll%ar c%ran e solytion is fornme I n an, endot herni_.c reaction.

tography on silica gel the residual, vellowish
oil forms in 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

T+ AL — @TTTO%

12 g of b5-bromobenzofuran-2-carboxamide, 23.5 ml of
BOC20, 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 ml1 of saturated sodium chloride solution. The
organic phase is concentrated and forms a mixture of
30 oil and crystals (22 g/vield 40%) . ‘After
crystallization of the crude product from 160 ml of
ethanol, 9.0 g of yellow crystals are obtained, m.p.
138-139°. '



25 It is.warnmed to 25C and treated with 100 ml of water and 100 ml of

et hyl acetate. The organic phase is separated off, and washed twice with
100 M of water. and 100 ml of saturated sodium chloride solution. The
organi ¢ phase is concentrated and forms 7 m xture of 30 oil and crystals
(22 g/yield 40% . After crystallization of the crude product from 160 mni
of ethanol, Exdnple®f4yell ow crystals are obtained, mp. 138-139. - 17 -
Exanpl e 4 5-Bronobenzof uran- 2- carboxylic acid dibenzylamde Br O NT Ph 5
Ph A solution of 50 mMl of toluene and 7.9, g of_  _dibenzyl am ne are added
dr opwi se W|t@ﬁxm@b@%@fuw&c}??@?ml%%u@%bd0@111%)11@{%31“%695 2 g of 10
5- br onobenzof uran- 2- carbonyl chloride in 100 m of toluene. A colourless
solid is obtained. JAfter _dropwi se addition is conplete, the mxture is
additionally stirredN\g 0 QC for a further 3 hours. After cooling to
10C, the solid product ammoni um 15 chloride) is filtered off with
suction. The filtrate $en @vmthamxture of 150 m of water
and 10 g of sodi um car bohat eQind ¢ oroughly shaken. The organic phase is
separated off, washed again with 1 m of water, dried using sodium
sulfate and filtered. The 20 filg’ate i s concentrated on a Rot avapor in

vacuo to a residue (residue: pPhter recrystallization from 100 m
of methangl, 6.5 g of product (y Qd 779 remain after isolation

A solution of 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 5-bromobenzofuran-2-carbonyl chloride in 100 ml of
toluene. A colourless solid is obtained. After dropwise
addition is complete, the mixture is 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 wvacuo 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-1-vl)bromobenzofuran-2-carboxylic
acid dibenzylamide
30



mp. 114-115. 25 Exanple 5

5- (4-Benzyl pi perazi n- 1-yl ) bronobenzof ur an- 2- carboxylic acid di benzyl am de
30 18 - Clcc | ON Ph Ph 0.06 ng of Pd2DBA3 [sic] and 0.007 g of

2-di cycl ohexyl - phosphi no-2. ' -di net hyl-amigwebi phenyl in 40 m of toluene 5
was stirred under nitrogen at 25C for 20 mn. 1.58 g of

5- brono- 2, 3-di hydr gbénygof ur an- 2-carboxylic acid dibenzyl am de, 0.98 g of

1- benzyl pi per azi ne 1.43 g of sodiumtert-butylate are then added and
the m xture is stir ed at 120C for 2 hours. The cool ed reaction 10 m xture
is stirred into a m of 150 m of water and 5 m of 37% hydrochloric
acid with stirring (siELVL The reaction mxture is neutralized with 1.5 g
of sodium carbonate a ' kase is [sic] extracted 3 tines with 100 n
of ethyl acetate. The combi ng 5 oflgani c phases are dried with 5 g of
sodiumsulfate and the filtrs S~ T
resi nous residue (1.8 g of crude prodﬁct) The crude product is dissolved
in 100 mM of ethyl acetate, clarifigd™ th activated carbon and filtered.
By 20 addition of 25 ml of 2-nolar harfl i ¢ hydrochloric acid, the

pi perazine product is precipitated as the hydrochloride, filtered, and the
crystals are washed with 10 ml of ethyl acetate and dried in vacuo at 40C.

Final weight:glod sgYbel 8a2BEA3MBic}%nk0® .00 g of 2-dicyclohexyl-
phosphinon'—dimethylaminobiphényl in 40 ml of toluene

5 was stirred under nitrogen at 25°C for 20 min. 1.58 g
of 5-bromo-2, 3-dihydrobenzofuran-2-carboxylic acid
dibenzylamide, 0.98 g of l-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

10 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

15 organic phases are dried with 5 g of sodium sulfate and
the filtrate 1is concentrated in wvacuo to give a
resinous residue (1.8 g of crude product). The crude
product is dissolved in 100 ml of ethyl acetate,
clarified with activated carbon and filtered. By

20 addition of 25 ml of 2-molar ethanolic hydrochloric
acid, the piperazine product is 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°,

25
Example 6

cis/trans-l,z—Di(5—bromobenzofuran)—2—y1ethene



Exanple 6- cis/trans-1,2-Di (5-bronobenzofuran)-2-ylethene 19 Br / Br E/Z
OC=CO HHA) Preparation of the diether 0 Br / O%, Br 0 C=C 1--N,
OJI HHS5 E/Z The conpound is obtained by reaction of 5-brono-
salicyl al dehyde wi th O - CH2- CH=CH CH2- €11916 B) The di benzofuran derivative
I s obtained by

cyclization. Exanple 7 15 -
2, 2' - Et hyndi ylBlbi benzof ur an Bl Br):::, 0O A
Preparation of thg d|e her |l 203 O O O E2 Reaction of

5- bronosal i cyl al deqyd 25 B) Cyclization of the

diether. C L WO 01/

A) Preparation of the diether

o]
Br : 2\ : _Br
H H
5 E/Z

The compound is obtained by reaction of 5-bromo-
salicylaldehyde with Cl-CHy-CH=CH-CH,-Cl.

10 B) The dibenzofuran derivative is obtained by
cyclization.

Example 7

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

oL oo

o)

A) Preparation of the diether
20
o o)

Br< : /4 A\ : _Br

E/Z
Reaction of 5-bromosalicylaldehyde with
Cl-CH2-CC-CH,-C1.

25 B) Cyclization of the diether.



i pﬁggﬁgfzﬂ];lln d£e1r :?\1/atp: \égfagr ntyrﬁmnnmml”mﬂ“m 5I gSV\Q;/(r:PoF I1Syl car bonyl ,

4-R4- piperazin-1-yl carbonyl, N, N\ df (tert- butyloxycarbonyl)an1nocarbonyl
- CH=C( R5R6) , wengpfodsnz2-yl-C=C, -C(Had)3, -CO.C(HalpFr/EP00/06089
1, 4-di hydrobenzo- [d][1, 2] oxazi n- 3 yl carbonyl or 3, 4-
d1hydrobenzo 1H pht hal azi n-2-yl carbonyl, Lis d, Br, | or a free or
reactive functionally nodified CHPQFGBp CR§1NR4 in each case independently
of one another are H, benzyl or another am no protective group, R2, R3 in
each independently of one another are H or alkyl having 1-6 C atons, R5,
R6 in each cahe i NBepepfenanyderivabivaet abrthar Eormrp EaV|ng 1-6 C at ons,
Hal is F, O, or I, and their salts. 2. Conpounds according to Caim1l
a) (5- Bronnbenzofuran 2'¥I) (2, 5- dlnethylpyrrol yl ) met hanone "b)
(4- Benzyl pi per azi n- 1-yl ) e LA Benzyl pi perazin- 1- yI)
benzof ur an- 2-yl ) net hanone; Ben y&plpera2|n 1- yI)benzofuran 2-yl]-
(1, 4-di hydrobenzo[d] [ 1, 2] oxag 3 é et hanone; d)
[ 5- (4- Benzyl pi perazi n-1-yl ) benZof urdn-2-yl]
(3,4-dihydro 1H phi halazip- 2-yl ) nethanone; 21 - * CL MS e)
5- Br ono- 2- ( 2- nethy propenyl ) benzof ur an;

is l-piperazinyl, 4-Rl-piperazinyl or L,

R’ . is 2—R?—5-R.—pyrrol—l—ylcarbonyl, 4-R*-
piperazin-l-ylcarbonyl, N,N-di (tert-

butyloxycarbonyl)aminocarbonyl,
—CH=C(R%§),. benzofuran-2-yl-C=C-,
-C(Hal);, -CO-C(Hal)s, 1,4-dihydrobenzo-
[d] [1,2]oxazin-3-ylcarbonyl or 3,4-
dihydrobenzo—1HLphthalazin—2—ylcarbonyl,

L . is €1, 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,

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

R, RS in each case independently of one another
are alkyl having 1-6 C atoms,

Hal is F, Cl, Br or I,

and their salts.

2. Compounds according to Claim 1

a) (5-Bromobenzofuran-2-yl)-(2,5-dimethylpyrrol-
v1l)methanone

b) (4-Benzylpiperazin-1-yl)-[5-(4-benzylpiperazin-
l1-yl)benzofuran-2-yl]lmethanone; :

c) [5—(4—Benzylpiperazin—1—yl)benzofuran—z—yl]—
(1,4-dihydrobenzo[d] [1,2]oxazin-3-ylmethanone;

d) [5-(4-Benzylpiperazin-1l-yl)benzofuran-2-yl]-
(3,4-dihydro-1H-phthalazin-2-yl)methanone;



and their-salts. 3. Process for the preparation of benz ' Il ves

of the fornula | according to Jaim1l and of their mllm ,ﬂnmlm zed in
that a) for the preparation of conpounds of the for "I
a, Br, I, 1- piperazinyl or 4-R1- piperaZlny! and R s
2- R2- 5 R3- pyrrol - Icarbonyl 4- RA- ﬁ gera2|n-1-£lcarbonyl 1,

o ¥

4- di hydr obenzo[ d] - S 122B5R®9r A= $2ymeshKéRyPPERY3 ) benrrfurapenzo-

1H pht hal azi n- 2-yl andbehglir satespound of the formula Il RO ~1 ~11 OQ
in which Ris d, Br, |, 1-piperazinyl or 4-Rl- piperazinyl and Qis d,

Br, 1| or . afree or reactive functionally nodified OH group, and Rl has

t he meani ng i Adi caPredcessd afaril thereapreﬁamhthon coeﬁounﬂeﬁiofﬁﬁaﬁornU|a
Ll i e Femg 1485202 A:Gfgi‘lﬁﬁ?g_i‘_)élcbo%‘a@%_gpltoer@fln_liyl’

1, 4- di hydr obenzo[ d oxazi n-

dlhydrobenzo | H ph®R4l aZi ﬁh§1y|sa he . Reharacssyiredhave thhe meani ngs
indicated in Cdaml1, 22 - 111111 112111210211 1111111112 S or b) for the

' of the
preparation of congyund%or tﬁe preparation of compounds of the

formula I in which

R is C1, Br, I, l-piperazinyl or 4-R!-
piperazinyl and

R’ is 2-R%*-5-R3*-pyrrol-1-ylcarbonyl, 4-R4-
piperazin-l-ylcarbonyl, 1,4-dihydrobenzo[d]-
[1,2]oxazin-3-ylcarbonyl or 3,4-dihydrobenzo-
1H-phthalazin-2-ylcarbonyl,

a compound of the formula II

o o Q

in which

R is C1, Br, I, l-piperazinyl or 4-R'-
piperazinyl and

Q is 1, Br, I or. a free or reactive
functionally modified OH group,

and R' has the meaning indicated in Claim 1

is reacted with a compound of the formula IIT
R’-H IIT

in which .

R’ is 2—R2—5-Rﬁ—pyrrol—l—yl, 4—Rﬁ—piperazin—1—yl,
1,4-dihydrobenzo([d] [1,2]oxazin-3-yl or 3,4~
dihydrobenzo—1HLphthalazin—2—yl,

and R?, R’ and R! have the meanings indicated in

Claim 1,



formula I.in which Ris d, Br, |, 1-piperazinyl or 4-Rl- piperazinyl and

R iIs -CH=C(R5R6), benzofuran-2-yl-C=C, -C(Hal)3 = and R1,
R5 and R6 have the nmeanings indicated in Caimi1, i) ound of the
formula IV Ry 1V OHin which Ris G,2Br5 |, 1-pi ptﬂ“ﬂ@“ﬂuum’

pi perazinyl, is reacted with a conpound of the forml a, V= G Vin
which R is -CH=C(®&R6), benzofuran-2-yl-CC, -C(Hal)3 or -CdC(fHaI*)3,
and Q is d, Br, | or afree or reactive functionally nodified OH group,

and R5 and R6 have the. nmeanings indicated in Caiml, or._ ii)_a ¢gpnpound
of the fornula Va PR Rorva the OHPreparabien | (Off 1$9HROUNdS . c{fi Eﬁﬁl ch R
and R have the neani ggegmundi gated under i), is cyclized, or

in which

R is €1, Br, I, 1l-piperazinyl or 4-R1-
piperazinyl and

R’ is -CH=C(R°R®), benzofuran-2-yl-C=C-, -C(Hal)s
‘or -CO-C{Hal)s, '

and R}, R® and R® have the meanings indicated in

Claim 1,

i) a compound of the formula IV
R

OH
in which
R is Cl, Br, I, l-piperazinyl or 4-R*-
piperazinyl,
is reacted with a compound of the formula V

Q’-CH;-CO-R' \Y

in which R’ is -CH=C(R°R®), benzofuran-2-yl-C=C-,
-C(Hal); or -CO-C(Hal)s,
and Q' is Ci, Br, I or a free or reactive
functionally modified OH group,
and R® and R® have the meanings indicated in
Claim I, '

orxr

ii}) a compound of the formula Va

R Rl
Va




c) a compound of the formula I, in which Ris a 1-pi perazi nyl radical, 15

converted by introduction of an -am no protective group i
conpound of the formula | in which Ris the 4-Rl-pi perazmﬂ"rmmjmmu”ml
which RL is an amno protective group,- 2B d) a conpound of the 4 orMrulsa Ik,
in which Ris a 4-Rl-piperazinyl group, in which Rl is benzyl or another
ani no protective gioupyhishcdventedRby hasevdihef mepaipgrzyindtcakedo
protective group i{lh)aeﬁ- g(yr,rpound of the formula | in which RL is

1-pi perazinyl, or 'e) 1n a conmpound of the fornula | a radical Ris
converted into another radical R by, for exanple, i) replacing a Br atom by

OH, i) esterifying aycOilzagoup or iii) replacing a Br atom by a

4- R1- pi perazinyl group, in which RL is benzyl or an am no protective
group, and/or a base of the formula | is converted into one of its salts
by treatnment with awr acid. 4. Use of the conpounds of the formula I
accordingtoLIMS - 24 Cdaim1l as internediates for the synthesis of

medi canents. 5. Use of the conpounds of the formula | according to Claim1l
as internediates fe) sheogpouhdsié the Feamuddedts which show effects on

the central nervoys syaifm 6r Usg ofathe_gapeeundsyal thaafeunyl aik
according to converted by introduction of an amino protective
group into another compound of the formula I in
which R is the 4-Rl-piperazinyl radical,

in which R' is an amino protective group,
or

d) a compound of the formula I,

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

is converted by removal of the benzyl or amino
protective group into a compound of the formula I

in which R! is l-piperazinyl,
or

e) in a compound of the formula I a radical R is
converted into another radical R

by, for example,

i) replacing a Br atom by OH,

ii) esterifying an OH group or _

iii) 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.

4. Use of the compounds of the formula I according to



aimlinwiichRis c, Br, | or 4-Rl-piperaziny,

\
c
2- R2-5- R3-pyrrol -1 -yl carbonyl, 4-R4- piperazin-1- 4!‘@
1, 4- di hydrobenzo- [d][1, 2] oxazi n-3-yl carbonyl or l mm"”"””m
di hydr obenzo- | H pht hal azi n- 2-yl car bonyt ,2&1-is benzyl or “andt h&r %nino
protective group, R4 is H benzyl or another am no protective  grou R2,
R3 in each case | n@épémdént 8§ oinbprmediates % HBP oF¥HFL ﬁ%ﬁ?ng°€ 6 C
atonms, in the syntheaksambntsd-[4- (5-cyanoi ndol -3-yl)butyl]-4-(2-
carbannylbenzofuran-5-y|)piperazine and its salts, characterized in that
3- R- 6- hydr oxybenzal dehyde, in which Ris C, Br or |, is reacted with a
compound of the fousul afVitheX-cohpolRd® Mf ithevficdhnila sT Ggedrdingotoa free

or functionally ifie gro or . R ' I Vi ng
1-6 C atons, - IIFE???PI?IF%% #P?Fé%ﬁ %Et 2% Léﬁg F§¥%EE?%£¥a %gnpound
of the formula Vi | me@dpcEmentsOQvhachhi shovw |sfflact8r or | thandcenhuslt he

meani ngs i ndi cat edpeyyous system.

6. Use of the compounds of the formula I according to

Claim 1

in which

R " is Cl, Br, I or 4-R'-piperazinyl,

R’ ' is 2-R?-5-R’-pyrrol-1l-ylcarbonyl, 4-R-
_piperazin—l—yl carbonyl, 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,

R* ' is H, Dbenzyl or another amino protective
group,

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

in the synthesis of
1-[4-(5-cyanoindol-3-yl}butyl]l-4-(2-
carbamoylbenzofuran-5-yl)piperazine and its
salts, characterized in that
3—R—6—hydroxybenzéldehyde,

in which R is Cl, Br or I,

is reacted with a compound of the formula VI
X~-CH-CO-Q Vi

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,



in that, in the conpound thus obtained, Qis converted rate—C-—Br Qr
functlonally nodi fied OH group, in that t he conpound t hus

reacted with a compound of the fornula Il R-HIIl in memm '",
2-R2-5-R3-pyrrol -1 -yl carbonyl, 4-R4- prp%Sazln I-ylcarbony

benzo[ d] [ 1, 2] oxazi n- 3- ylcarbonyl or

di hydr obenzo- 1FLphFﬁaQ&Y?na2¢9mE%PB@n9f thggfrzmuka ¥h§ R4 have the

meani ngs indicated, to give a conpound of the formula.l in which Ris O,
Br or I, R is 2-R2-5- pyrrol 1-yl carbonyl, 4-R4- piperazin-1-ylcarbonyl,
1, 4-di hydro- benzo[ d] [ - . yIcar@onyI or 3,4-
dihydrobenzo-lktphthalazin ' R4 is H, UﬂszI or anot her am no
protective group, R2, R3 ase Nndependently of one another are H

or al kyl having 1-6 C atons; tHat, inQ he conmpound of the fornula | thus
obtained, the radical Ris converted into another 26 _ I
!IJItIIIIIlICLIIIIILllII!Il radical R, by reacting under transition neta
catalysis with a ¢gnpgypd of the fornula VII1 4-Rl-piperazine VIIl in

which R1 is benzyl or an am no_protective group, to give a conpound of the
formula | in which® is Cl, Br or I,
and Q@ has the meanings indicated,

in that, in the compound thus obtained, Q is
converted into C(Cl1, Br, I or a functionally

modified OH group,

in that the compound thus obtained is reacted with
a compound of the formula IIT

R’-H IIT
in which
R’ is 2—R?—5—R?—pyrrol—l—ylcarbonyl, 4-R*-
piperazin-l-ylcarbonyl, 1,4-dihydro-

benzo[d] [1,2]oxazin-3-ylcarbonyl or 3,4-
dihydrobenzo-1H-phthalazin-2-ylcarbonyl,
and R?, R® and R* have the meanings indicated,

to give a compound of the formula I

in which

R is C1, Br or I,

R’ is 2-R?-5-R3®-pyrrol-l-ylcarbonyl, 4-R-
piperazin-l-ylcarbonyl, 1,4-dihydro-

benzo[d] [1,2]oxazin-3-ylcarbonyl or 3,4-
dihydrobenzo-1H-phthalazin-2-ylcarbonyl,
Rr* is H, beniyl 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
obtained, the radical R is converted into another



Ris 4-Rl-piperazinyl, R is 2-R2-5-R3-pyrrol-l-ylcarbeayb—4-R4-
pi perazin-1-yl carbonyl, 1,4-dihydro- benzo[d][1, 2] oxazi | car bonyl or

3, 4- di hydr obenzo- 1H pht hal azi n-2-yl carbonyl, Rl is ben ﬁlgwmﬂlﬁmmw
protective group, R4 is H benzyl or anaeher am no prot

R3 in each case independently of one another are H or alkyl haV|ng *1-6 C
atons, in that theabiguRl thus obtained of the: formula | i) is first
converted by basi GypLoLYshg LAkRra cLOMRAUML Ghetdp batAULAsLX AR o its
acid addition salt R1- pi perazinyl and Rl is
benzyl or anot her &P LF i Khe 5916%]131 éﬁ%ﬁ hen converted using ammoni a
into a conpound of the fognp}zpfgéygglﬂé]ﬂ [J Lyl 00 i~ 1l R
OL Mx ONHZ in whi 3b|s 4-R1- pi perazinyl and Rl is benzyl or another
am no protective kﬂcﬁh} i) converted dlrectly using ammonia into a
compound of the fa'nul a Xis benzyl or an amino protective group,

to give a compound of the formula I

in which

R is 4-R'-piperazinyl,

R’ is 2-R?*-5-R3-pyrrol-1-ylcarbonyl, 4-R*-
. piperazin-1l-ylcarbonyl, 1,4-dihydro-

benzo(d] [1,2]oxazin-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,

R?, Rf in 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

i) is first converted by basic hydrolysis into a
compound o©f the formula IX and/or its acid
addition salt

R o)
A\ IX
0 OH
in which
R is 4-Rl'-piperazinyl and |
r! is Dbenzyl or another amino protective
group, |

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



R\ X O.NH2 in which Ris 4-Rl-piperazinyl and RL is benzyl or another
amno protective group, in that the conmpound of the fornmula X thus
obtained is converted into 5-(1-piperazinyl)- benzo
an acid addition salt by renoval of th@7protective g i n that
5-(1-pi perazinyl)benzofuran-2-carboxam de is react eHmn”ﬁi"ﬁi]r"Il”“"l
3-(4-chl orobutyl)- . gi ve I N Ty
1-[ 4- (5- cyanoi ndol - (2- car b&noyl benzof uran-5-yl ) pi perazi ne
and optionally then 'i_pits acid addition salt.

2

in which

R is 4-R'-piperazinyl and

R is Dbenzyl or another amino protective
group,

or

ii) converted directly using ammonia into a

compound of the formula X

R 0
N/ X
0 NH,
in which
R is 4-R'-piperazinyl and
R' is benzyl or another amino protective
group,

in that the compound of the formula X thus
obtained is converted into 5-(l-piperazinyl)-
benzofuran-2-carboxamide or an acid addition salt
by removal of the protective group R' and

in that 5—(1—piperazinyl)benzofuran—z-carboxamide
is reacted with 3-(4-chlorobutyl)-5-cyanoindole to
give 1-[4~-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoylbenzofuran-5-yl)piperazine and optionally
then converted into its acid addition salt.



