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EP 0 438 734 Bl Description TECHNI CAL FIELD 5 This invention relates to
new am nopi perazi ne derivatives and pharmaceutically acceptable salts

t hereof which are useful as a nmedi c&P036 BABIGROUND ART 10 Sone

pi perazi ne derivatives have been known as useful anti-ammesia agents, for
exanple, in G B.  Patent Application Publication No. 2 162 843 and EP Patent
Application Desgsleht i on No. 299 493, but the N- substituents of piperazine
ring in these conmpounds do not contain am no group while our compounds are
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phar maceut i groke, i Mpragveg dinip nplsqisslgsadnibat Sastituipeld -3ifiopiparezing Slgrivetyes inn@B-A-
treat ment of2%f2E 4996258 Aie Vel £} ¥l AHaPRsa Loy 3Bl taAgRHln bei ngs, and
nor e partz?culﬁ% to rreth for the treatnment of ammesia, denentia and
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wherein
50 R is C1~Gs alkyl, aryl, ar(Cy1-Cg)alkoxy or a heterocyclic group, each of which may be substituted
: with halogen,
R? is hydrogen or C1-Cs alkyl,
R® is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or aryl, each of which may be substituted with
halogen,
55 A is



55° A" is 3 EPO 436 734 Bl [err] 5 [err] 10
OIl [err] 15 11 -CNH 20 and pharnmaceutically acceptable salts thereof.
The obj ect conpound [I] or its salEP 0486 838 Bt epared by processes as

illustrated in the follow ng reaction schenes. 25 Process 30
HO Y-Terr] [I1I] 2 or its reactive 35 40 or its salt
or its salt 45 50 55 4 EP O 436 734 Bl Ppocess 2 R 2 31
R-NCO[IV] R-A-N NNH10 [11]
[la] or its salt -C- or its salt
Proce5553 15 13 20
\> or -80z-, and
Y is”
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-802- or
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-CNH- ,
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and pharmaceutically acceptable salts thereof.
The object compound [i] or its salt can be prepared by processes as illustrated in the following reaction

schemes.
25 Process 1
30 : . HO:-Y-R3 [ITII]
R2 or its reactive 'R2
| derivative - I\ |
R'-a-N  N-NH : »  R'-A-N  N-N-¥-RS
V 35 —/ ’ . : .
w© [II) . [1}
or its salt : or its salt
45
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[1b] [Ic] or its salt
25 wherein [err]Aand Y are each as defined above, is [err] alkyl, 30 O
35 or [err] and X ER 0a36 @84 B1resi due. I n the above and
subsequent description of the present specification, suitable exanples of
the various 40 definitions to be included wthin the scope of the invention
are expl ai nedptgeslesag!l in the followng. The term [err] is intended to
mean a group having I to 6 carbon aton(s), unless otherw se provided.
Suitable "[err] al kyl" mail be a straight or branched one such as_nethyl,

et hyl, propyl, isopropylr®butyl, i§obut)§} iiert-butyl, pent yl aga%bhexyl, in
whi (*,J;,-prgfera e one—\s jrethyl. A -NCOG V¥ hp e "aryl! may, phepyl ,

napht hyl , tolBT<AXy| yIN-Nesi tyl anrd-cumenyly in whi cml-px erab-l-n—m-ﬁ%
phenyl or naphthyl \Sfitable "ar(err]al koxy" may be benzylNoxy,

phenet hyl oxy, phenyl propoxy, benzhydryloxy and trityloxy. Suitable

"het erocycl i c grouptIhay include saturated or unsaturated, fbambcyclic or
pol ycyclic on jini ng at | east one hetero atom s . i{L£o0gen
atom oxygen g?%?nltgér)rgsu ur atom The preferred exanpl e‘bsjlcgbfé‘%hgési%efi ned
"het erocyclic group”" may be unsaturated, 3 to 8-nenbered, nore preferably 5
or 6-menber ece¥degHpnocyclic group containing 1 to 4-nitrogen aton(s),
for exanple, pyrrolyr, imdazolyl, pyrazolyl, pyridyl, pyridyl N-oxide,

di hydropyridyl, tetrahydropyridyl, pyrimdyl, pyrazinyl, pyridazjnyl,
triazinyl, triazolyl, ‘tetrazinyl a dztetraz&gl ; 55 unsat urgt ed,
condensed hetelrocyo-l—i-\; group ccgrw]t ai 'n"g)i t nitrogen ayen(s)}afor 3
exanpl e, i nd®A-N soiNtRH~¥ _~Rhdol-+z~ry——benzi m d AN qQUINFHY| =R

i soqui no®yl , indazdH ‘and Benzotriazolyl; unsaturated, 3\e/8-nerfbered

het er ononocyclic rou]p containing 1 to 2 oxygen aton(s) and 1 to 3 nitrogen
aton(s), for exarr%ITéD, oxazol yl, isoxazolyl and oxadi azolyl ;{®] EP 0 436
734 Bl sat ur atgd,; +& tgy1& nmenbered heterononocyclic group containing 1 to 2
oxygen ajon(s) and 1 to 3 nitrogen aton(s), for exanple, norpholino and
sydnonyl; unsaturated, condensed heterocyclic group containing 1 to 2
oxygen atonfshindnd 1 to 3 nitrogen atom (s), for exanple, benzoxazolyl and
benzoxadi azolyyIrz, /@, A and YUNSHRS sHcRbSEbiined ab&e 8- Menber ed het er ononocyclic group
containing lgto 2 sulfur agteptsdknd 1 to 3 nitrogen aton(s), for exanple,
t hi azol yd, i g9pthiazolyl ang thiadiazolyl; unsaturated, 3 to 8-nenbered

het er onobnocyclic group containing 1 to 2 sulfur aton(s), for exanple,

8]
i
“ = e
or -S0Oz-, and
X is an acid residue. :
In the above and subsequent description of the present speciiication, suitable examples of the various
40 definitions to be included within the scope of the invention are explained in detail in the following.

The term "Cy-Ce" is intended to mean a group having 1 to 6 carbon atom(s), unless otherwise
provided.

Suitable "C1-Cs alkyl” may be a straight or branched one such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl, pentyl and hexyl, in which preferable one is methyl.

45 Suitable "aryl" may be phenyl, naphthyl, tolyl, xylyl, mesityl and cumenyl, in which preferable one is
phenyl or naphthyl.

Suitable "ar(Ci-Cs)alkoxy" may be benzyloxy, phenethyloxy, phenylpropoxy, benzhydryloxy and
trityloxy.

Suitable "heterocyclic group™ may include saturated or unsaturated, monocyclic or polycyclic one

50 containing at least one hetero atom such as nitvogen atom, oxygen atom or sulfur atom.

The preferred examples of thus defined "heterocyclic group” may be unsaturated, 3 to 8-membered,
more preferably 5 or 6-membered heteromonocyclic group containing 1 to 4-nitrogen atom(s), for exampls,
pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyridyl N-oxide, dihydropyridyl, tetrahydropyridyl, pyrimidyl,
pyrazinyl, pyridazinyl, triazinyl, triazolyl, tetrazinyl and tetrazolyt;

55 unsaturated, condensed heterocyclic group containing 1 to 5 nitrogen atom(s), for example, indolyl,
isoindolyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, indazolyl and benzotriazolyl;

unsaturated, 3 to 8-membered heteromonocyclic group containing 1 to 2 oxygen atom(s) and 1 to 3
nitrogen atom(s), for example, oxazolyl, isoxazolyl and oxadiazolyl;



thienylf unsat urated, condensed heterocyclic group containing 1 to 2 sulfur
aton(s) and 1 to 3 nitrogen atonm(s), 10 for exanple, benzothiazolyl and
benzot hi adi azol yl ; unsaturated, 3 ERO 836388t ed het er ononocyclic group

cont ai ni ng an oxygen atom for exarrpl e, furyl; unsaturated, condensed

het er ocycl i saf%roup cont ai ni n‘g to 2 sul fur aton(s , for exarrpl

benzot hi en a?ﬁ? Ql"lé‘ﬂ‘ber Hﬁ%’ﬂ@%"’ﬁ@ﬁ @'P!Pc%ﬁ"l?gdr’&?p%’ﬁ?ﬁ %f?’?ﬁ?hﬂ‘df fog8

oxygen atd ° morg d resi due

may i ncl @mua 8*\* 0 © B PoygpnBORREE 3 A Bfrosh o’
i g

er Enﬁsgtl N f‘ ?;,H. ii%!%?? ﬁ%&nﬁsﬁy looé%&mr%t%(s and 1 to 3
above ment'| ﬁgﬂ lg| t]: 8¢ heté} n¥ noqych g’ ;

group”, " GudnvioPr opyI cyc o ope‘%ltt; hb‘?ﬁ%z sglglgﬁtgﬁ(es’;y%dﬂme' be
substi tuted Mfs&mamkaaaﬁeé ﬁetaocyénb grsaw; e&.tamﬁ.e h1Q8 b Brur ASn@ 2RIk B3 Aol ASHhEE] -
Sui t abl g Iﬁh%&aﬁﬁﬁebﬂnkdﬂﬁézblw 2AC 6HRIuMdMa8ontal t s of the object conpound [I] are
convent i onal ynesitatbd) 8 kCs-Mmdrhibereddid@romdRdcidlle graGy dbnaifidly b Gigenaloin, okGBMPIS, fard;
| nor gani ¢ acineataatel, téndénssheterdc@dic glayiElEontining n kalEsulflir\atbn@e)iarskaele, Bankdtiiémyl; and
phosphat e] , umsat@iter rdotdeassi Chetsetdydlic @rous adobtaihiny @. to f20 pxygére atod(EE tiart éxample, ben-
trifluoroacietet.e, mal eate, tartrate, nethanesul fonate, benzenesul fonate and
t oI uenesul f chvitabls] Tacid residue™ wiay linclude halegen (&g ifidorjne. ailorimes peamine cand dddine)s atetes@is

| ut arfdnglogrcled., berzerfesulfFyioxy prsciosnns, Cofs prasprulfanpigayt (g Desylowt andssorsd
[1] are eXgwieiyhed in detail in the follow ng. Process 1 30 The conpound
[1] or its sHetabeuarnentionsd efyalreedvly "andacelGgs halkuyp opRipoyglic 1araye™ ("gvsloprapy”
with a co l?PfBV'lI 24 °P€J'FV"? fiad r“é’%ﬁE"@?‘X}e "Hié PPV%!P?“W@" "{'ﬂ‘t'?"i‘E’g?f'a @0)@9""6? ‘"é‘l?l'"?eo

group. 2uibf {“ l‘ﬁ@'i‘ he co éb rl S
exenpl i fied 5‘? il e i s E(%él 'S 'P ?"r:f psalts
o P o U%EJ ﬁ%& g{ﬁ %@%l%n sa. q:rm ?"ég % %:mc i d

%,@ W nafe : 't or e an Facid sad e];

deri vatj, v .
a Symt “ ce ?:R:ls s K ghvﬁ@ 1heaobjgkt>&‘3:qu%ﬁd ﬁ!; a?dﬁl}{lgiﬁédqﬁdé%utuhthé%u&ﬁdgd such as

aliphatic carboxy acetic acid and pivalic acid], substituted
phosphori ¢rRedsd [ €. 9. dial kyl phosphorl c acid and di phenyl phosphoric acid];
an ester Suchas substituted or unsubstituted [err] al kylester [e.g. net hyI
ester, ®thyl mesb@poundlOPith s&ltSdak be plaparatl byershdiing & Bsindotindd il o lit® samtwigi la cOmpading |,
substi t ut ¢ od its teaSiddkVdive & the @trbedy lof alikyoupest er [e. g. benzyl ester, 40
benzhydryl esitahle satthf thehinpauodiihmsy becsd ®mp as thudesikertplitieeidoraie aompetnd {1} t ut ed
ar yI est er [%uitable péntiveyderietitecat thetcarbgy oesiife prouplef et qompdusd {IR] meg inglude an ester, an

4- di ni t racip halidg bndoat agid, aniydridea Tiel soitabjotexampies of the reactive] devigiiestiydy kesp @eifl halide an
est@; vist .0\ anid @hlorisie lepd Rsidi brosvigbln risyrametiicaharid ashwgldes @imbrediagd anhydride with an acid

N- hydr oxy stthhasl alishatie carboxylicy -aseterﬁcmasﬂlm#a' asitloubstiiges Rhosphpricsecid [eg.
reacti ve d@elkylghosphedcsacidand g P’I°6P'i‘a'l'q idke| ect ed according to the ki nd of

t he corrpoGﬁGSt;"l sugh W”B%‘tuﬁﬁgé’ﬂ “"sl‘!@"t“ted &a'l"\ﬂ??(ﬁ e@y@gﬁép '955? °8 in
a convent i"gH 5‘%’(?[“?/ plorg ?,‘W'é ok Y phstitutad gy Fféga 'es“""
met hyl efie P8 gae ﬁe ‘Hleﬁtf ool 59’58?"8 5’H” es@f p 9(9 fy folyl

N, N o et 5 AptERteny %ﬂé% .,..Q,Eci gf, el d’m
adver sel y LJ} '.&%faoﬁ. .ba Sl e% lines ound
sol vent s rﬁpﬁ EEL 3 |n A mXture vmt he® conmpoun T‘f

used inga Trff Redish QLM cidica sRlib o QJn%nhéhalt Qrﬁveﬁteélﬁﬁ Iaenwatérhsceioﬁaca.b,@ﬁb i's

50 pr ef er gRbMtof ictr§nd biiorkdd) JitlyBnd? E1A5186) Q8traRydrofurkrO BIN MHobtRB, A, N@RIREH Roirhaide,
agent suchyydineNorNiny &V%*@M@&M&éﬁﬁﬁvhicib@éﬂsl bk @@versely influence the reaction. Among these
N- cycl ohexyibenty, hyaRpiitGolvshicrhdye @issd1® 8 mixtreh@th water.
N- et hyl - N - (\Whehi thee tdnydoadti [IN) By &Py In) £ asdoaxiti forin deits $ahif@imyih tehbation) the reactdnyis
chl ori de, pretarably @krled oyicia ttipoprysendaadf iackenviertiogh! cartdbnsing abdnd swwh ais NN alicpeiahexylcar-
| sobut yl bodiimide, N-cyclohexyl-N'-morpholinosthylcarbodiimide, N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide,
thionyl chloride, oxalyl chloride, Ci-Cs alkoxycarbonyl halide [e.g. ethyl chloroformate and isobuty!
chioroformate] and 1-(p-chlorobenzenesulfonyloxy) -6-chloro-1H-benzotriazole.
The reaction temperature is not critical, and the reaction can be carried out under cooling fo heating.



chl or of or mat e] and 1-(p-chl orobenzenesul f onyl oxy)

-6-chl oro- 1H benzotri azole. The reaction tenperature is not critical, and
the reaction can be carried out undeP0ddsl73$Bito heating. 55 6 EP 0 436
734 Bl Process 2 The conpound [la] or its salt can be prepared by reacting
a conmpound [I1] or its salt with a conpound [IV]. 5  Suitable salts of

t he conpou may be the sanme as those exenplified for the conmpound (I.
This reaction S, usual hé carr out in sol vent such

dj ,
et r ahydr of H@yﬁ oSBT B fols et B8 treeethe Dy ectng A DT of s gRp i3 ggpound
or gani ¢_golVegp, whi oh dees B ;} £/ Bl LVBLS sf&,%ﬁemaﬁé .

reaqtion’t enpgral ir e Lb% @g&ﬁoﬁg
out Under qeaﬁenacmk??dierim 9%33 it o d tfaqma iyappie L }z

prepared by TeaCkhdign %ﬁpemwe calOEmd ¥h§ &n W s uﬁ c%SEPQM ling to
Sui t abl e saldmindf the conpound be the sane as those exenplified
for the gonpound [1]. 15 The present reaction is preferably carried out
in the presmens »f base such as an alkali netal (e.g. lithium sodium and

potassium), alkaline earth netal (e.g. calciunm), alkali netal hydride (e.g.
sodi um hydr i deje campouad Kallcamis peepatett byrebaing i yehigoake [biordts sattawith iacompouctt fVile) .

Thi s react i onSuigbleisaliaibfthe eapound fib]Jorsy be theaars®hsthose exmnplified for the compound [i].

N, N- di metshy| f Brenpreseckereactipneis Ipyeferablyhearried toutt in diteyptesehagr ol pasedsudix asan alkali meteh de.9.
toluene or hiun godiem aod|ppiessiumhidliclinedesd metl (@gl\aaicivm). yalkel etk hside fireg. 25gdium
reacti on. Thyéndeland elaline easymetabitydiide (p.g. cAlgtmbydrigelcal , and the reaction is
usual |y carri BUS factiop s etsually Geier ovtoinp selysaty suchas NAHHimethwiemamide dietay! gher. he
above pr ocdegRdrefuran, H@ang ofeateng; Pﬂﬂ‘eﬁﬁPW P‘Eﬂ SBS‘?ené ""B'ﬁ'ﬁ%ﬂﬁt@bﬂ’é(?'s?%ﬂqﬂﬁﬂ ten

| Vet 5 Tk
?prﬁc.vﬁ.'tat. ”éaf{ae ne'” Bff”dvg;% T gl SE? m 24@%@6%&95
sal ts ther gg 1 Ci p i ai Whrg {}ﬁ ..eioygc? 9&
and are usefu 'a ac l§ gﬁ ys em
for huneg hgj g h°°°°t Lt ?mea{r&eago it ian@a.fa 2 "af

dement i a Ilﬂmﬁw gstaﬂdh Jelbﬁrrh&@at'l oftalﬂﬁeé’asﬁ rtnfshg séHite Bdhfon@p) €Ct corrpoun [fo T,
the phar macol RGjderto AigsEhte Al Reflihest R e QBRAUBRpIE IR hBREBoidgRal tBR data of the
fol | oW ng. 3Mpddid [ITHEHBM AW SIDMiAglUCed ammesia activity Test Method: Mle
Wstar rats (Body wei ght 250-300 g, 23-31 per group) were used. The effect
of the t®StAng-ecpoiamite-nducedanth@sia adtitityof menory i nduced by scopol am ne (a
muscari ni ¢ acetyl choline receptor antagonist) in passive avoi dance task was
exam ned. Tieet Mathpdr at us consi sts of an illum nated conpartnent attached to
a dark conpartnent equipped with a grid floor. These conpartnents are
separ at ed wi t Male, Wigtdr Irdtopdyeveithior50-30thg 28-81 pexgroup)| werseused. The eftect of the desteempelind
@ar t nisntonedeficitiah momeryrupticest kyesconslaging ey mussarinicagcetyichplineyiapapion antagenisth i Paseive
rai sed. Af taupidanppatapky vaseaxpraiped] The,drpaiaie congisiR of grhijuipingieshgomparppent giachpg do a dark
returned td’°V‘P§‘"}?B‘rPé‘“'E é”' B t"%Pé‘tThﬁ?)”mE‘l‘E‘"!?Ots Afersapasatodyith & gufiotine dok The ﬁat

scopol am ne¥e# H‘ s m{(qu‘Rgm‘c mpgtment ndscgiteq piaring the yat thg gyilipti

rau fter the rat enter the rat was returned to its home cage abltuatuon)

40 30 mmutes after habituation, scopolamine hydrobromide (1 mg/kg) (Sigma Co. St Louis, MO, U.S.A)) was
infraperitoneally (i.p.) administered. 60 minutes after habituation, the acquisition irial was carried out. The rat
was again placed in the illuminated chamber. When the rat entered in the dark chamber, the guillotine door
was closed and a 4mA scrambled electrical footshock was delivered for 3 seconds through the grid floor.
Test compounds were intraperitoneally administered immediately after this iraining.

45 In the test trial given 24 hours after the fraining, the rat was placed again in the illuminated
compartment and the response latency to enter into the dark compartment was measured to an extent of
300 seconds at the longest. Results were recorded as the mean latency of step through for each
experimental group of rats. The effect of the test compound was presented as a percentage of the recovery.
The calculation was based on the following equation.

50

A-B
Percentage of Recovery (%) = —————— x 100
300 - B

A : mean latency of test compound (sec)
B : mean latency of vehicle (sec)



intrapeFitoneaIIy (i.p.) adm nistered. 60 mnutes after habituation, the
acquisition trial was carried out. The rat was again placed in the
i I'lum nated chanber. Wen the rat Eh043&B4iBi t he dark chamber, the
guil l oti ne door was closed and a 4nmA scranbl ed el ectrical footshock was
del i vered for 3 seconds through the grid floor. Test conpounds were
|ntraper| mnlsteredlmredlately after this training. 45 I n

the test trj p1_ h()tyjse Ler t £ training, the rat was placed again
inthe illu entzyo erazm “"LLJ' uenza response | atency to enter into the
dar k cogr’par Hﬁ'"ﬂ % 3{; xﬁ 300 seconds at the |ongest.
Resuvs wer ed as mean | ate ency o step t hrough for each

experi mant-rggt p of rats. The effect of the test conpound was presented
as a perce'rrra'g'e—of the recovery. The cal cul ati on was based on the foll ow ng
equation. 50 Percentage of Recovery (% = 55 A : nmean |l atency of test
conpoung (sec) B : nean Psrcebyagk efhRetovesyc)$) EP 0 436 734 Bl
Test Conpoungds: ) -Acetvl -1-piperazinyl)-4-fl uorobenzam de (h)

N- ( 4- Benzoy! Al uor obenzani d¢ 5 SC) N{(4- Acet yl -

- pi per azi nyl fonani{@d Tesf Resdb?s: 14 (c)

Percent age |ACSRed B4 XS h) (h)

(c) Dose (rg/kg) 1% 09 0 Op

0, 001 - 2310 26 4

20.51’ 0.32 0.1 24. 23.0 2926.4° 20.26.8 1.0 °
40. 3 +9—F 34532 392

41.5 5002325 For théprapeaﬂl.é purpose 28h& corrpoun(EG[.IS] ar[d a
phar ITaCagUti (‘:Uly acceptabte QUIH thereof—of Fre—present—iaventtor—eat be
used in a fdqrm of pllalorraceutlcal preﬁﬂr-étlon cont 4Pri’ng ¢ne oB4sd d
conpounds, gsam 30 —active TrnyujedrentT T agnTxture—wtir =

phar maceutidal |y ac3eptabl e carfdier 38R as gn or 4dmPc of inodfari ¢ dolid

or liqugd exCrplrent surtabre for orafr, parenterat or external
adm ni stration. The pharmaceutical prepara- tions may be capsul es, tablets,
dragees, granules, solution, suspension or emulsion. |f desired, there may

be included fopbhgssfe g indicbRpband mlam & biFrvacsusbahy adteRisble dalt @HBiobfl oF ih8 gresent
agents, WeivéritiordcadbeCU¥td i d oini6f @@abduticab prbpardiion Sdnthinfil A6 oCARMBMpYNtS asl
addi t i wes acti¥® ingrediendfih ladmikiie vwith agmemadeutida’y 0spRdIsrdripd duch dd & oryamlc)or dmmmll ng
upon t he agjig oahqhidcextipiptisaitable for bfak parevitéral vt extaamal adndnisvgionsThegharmeasticaldrepatao ut
0.1 ng, 1 tiog, may(erngpsues tahipts, d@Feesgrand®E) sogtion.50Epengipnaon @mEEiG0 Ifrvgsied, thdne may
be included in these preparations, auxiliary substances, stabilizing agents, wetting or emulsifying agents,
_ buffers and other commonly used additives.
&d 35 While the dosage of the compound [1] ,will vary depending upon the age and condition of the patient, an
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 mg, 500 mg and 1000 mg of the
compound [I] may be effective for freating the above-mentioned diseases. In general, amounts between 0.1
mg/body and about 1,000 mg/body may be administered per day.
The following Preparations and Examples are given for the purpose of illustrating this invention.

Preparation 1

To a mixture of 1-nitrosopiperazine (1.21 g) and pyridine (2.4 mil) in dioxane (18 mil) was added
dropwise 2-thenoyl chloride (1.2 mi) in an ice bath. The mixiure was stirred for one hour in an ice bath and
45 then overnight at ambient temperature. The mixture was poured into a mixture of ethyl acetate (100 mi) and
water (100 ml). The separated aqueous layer was extracted twice with ethyl acetate. The combined organic
layers were dried and concentrated in vacuo. The residue was pulverized with diisopropyl ether to yield 1-
nitroso-4~(2-thenoyl)-piperazine (1.78 g).
To a solution of 1-nitroso-4-(2-thenoyl)piperazine (1.78 g) in a mixture of acetic acid (8 ml) and water (8
s0 mi) was added Zn powder (1.55 g) in several portions at 6-15°C. The suspension was stirred for 1.5 hours
below 10°C. To the mixture was added acetic acid (4 ml) and Zn powder (780 mg) at 8-12*C. The mixture
was stirred for 2 hours at ambient temperature. To the suspension was added 17% aqueous sodium
hydroxide solution (70 mi). The insoluble materials were filtered off. The aqueous layer was extracted with
dichloromethane. The combined organic layers were dried and concentrated in vacuo. The residue was
55 puwified by column chromatography on silica gel (elution by 5% methanol in dichloromethane) to yield 1-
amino-4-(2-thenoyl)piperazine (1.17 g) as a pale yellow syrup.
*H NMR (CDCls, &) : 7.48 (1H, dd, J=1 and 5Hz), 7.31 (1H, dd, J=1 and 4Hz), 7.07 (1H, dd, J=4 and
5Hz), 3.83 (4H, t, J=5Hz), 2.88 (2H, br.s), 2.70 (4H, t, J=5Hz)



codpound [I] may be effective for treating the above-nentioned di seases. In
general, anounts between 0.1 ng/body and about 1,000 ny/body nay be
adm ni stered per day. The foll ow n¢ER® 43T BONS and Exanpl es are given for

t he purpose of iIIustratingthis I nventi on. 40 Preparation 1Toam’xture
of 1-nitrosopi pera2| ne (1.21 g and p)/rl di ne m) in dioxane (18 m)
was added dro ‘olowipo { RERRPE ERPIRIPYES) (e thﬁ‘l‘ﬁd F‘??°’3'ﬁ9 it @ timiten manpes tothat of e

was stirre tig e hour in an ice bath and 45 then overni ‘ght at anbi ent

tenperature, T e xture was poured into a m xture of ethyl acetate (100
m) and m). The separated aqueous |ayer was extracted tw ce

wi t et hyl aqu,m@_ﬂz‘l;‘g '%9'8;316%96 organic layers were dried and concentrated

i n vacuo. Th aleSR verized with diisopropyl ether to yield 1-

" Nitroso-4-(2-iy )(d: a,D's)Oefs?ezié%emﬁ ]m)736£|%45 &R, M), 385 \GH, B%), %62 (2H, brs), 3.04 (2H

1- ni t r 0S0- 4. 2dg@i)BY4)) Pi per azi ne . ina mxture of acetic acid (8
m) and gater (8 50 nl) was added Zn povvder (1.55 g) in several portions
at 6- 15[ er iEkanfple iThe suspension was stirred for 1.5 hours below 10 [err] C
To the m xture was added acetic acid (4 m) and Zn powder (780 ngy) at 8-12
[err] C. The To xtroixtere vahSi-abiyirdraerdhopipsrazihe hdibytieciidrida riiioemy) srelinplivombenzeanesulionyt he
suspensi on chiarisle 38 aw) blichagmetbars (S ol iwasreddgd triethyighaine (121l ioa fgw/Binutbs with Tkiing

i nsol ubl7e fratncice batts Afterrstining fot hatfead hotfirfat thelsemetpmeerature] thy mixtursasasoyesired onith dringi t h
di ighl or onedtieshénd Taneentrgiadimeagut rihamsidlue age prystalized frdmi athanad igod easrystellired dromda i n
vacuo. The mbgusg efisénagh sndgliptiylether kaadelhi-(taspiyinpirarazioytbd tgiobgsrgnogifonsmide 4360 g@)
(elution byssh)semﬁlanm i n dichl ororret hane) to yield 1-

am no-4-(2- erazine (1 ) sap ow syrup. Jerr] 7.31
e G R TIER 38 Belibed 1@?3 1 1ief el g 14, B8, il B4 o
5Hz), 2.88 éZH} Er s), 2.70 (4H, t, = 5Hz) 8 EP O 436 734 Bl The
fol |l ow ng d (Preparation 2) vvas obtal ned accordl ng to a simlar

to th
[Tinmnﬁ(r) éo ( a1t |£§4‘§3’, 5}& dooﬂbeéﬁg ;8;. E}.@% t et me ( 6 ggih 633 ﬁ évé?
, ame 18m e lhﬁctu was dro% nc ratip

lori
Exarrp e 1 {py a@uoml' fdfidue Uas rystﬂf?z@ Yrorn us%ﬂ?oﬁwglh&}ea'h@-%&rﬂgd &} EtloR frbrd @tnbnoft
ng) and 4-t4 g;@rmm@zzema%fagﬁm 4Ry wnkéﬂ@de(@aﬁg)ﬂg)vhderbry@laﬁh' ororret hane (5 rﬂ
was added trl,ﬁ‘;mok@m-@e (1.2 M) inafewmnutes with stirring is in an
i ce bathpo Af t'arnMA {CDCIs) Y : F.79 2 aildf J =5enb OH), 7243 ($H) €), 38BN R SPRIDERH 8] =gHAR 3.96
m Xt ur e wageHMVeshad7 W@H br.sh)BioaeH, bls) ed, and concentrated in vacuo. The
. residue was Crhyddlieding comglound (Exareplé13)mab olstaicbdraecordingtiaik bimiiae chahneotm tizet ofi Extropie.of
et hanol and diethyl ether to yield
N-(4- acetyl_Eﬂga@erazi nyl)-4-fl uorobenzenesul fonam de (360 ng) as white

crystal ¢ np : 185-186 [err] C
-(4-Benzenesulfonyl- -piperazinyl)-4-fluorobenzenesulfonamide

mp : 190-191°C
'H NMR (CDCI3-CD,OD=1:1, 8) : 7.88 (2H, dd, J=5 and 9Hz), 7.78-7.57 (5H, m), 7.20 (2H, t, J=9H2),
3.03-2.92 (4H, m), 2.75-2.66 (4H, m)
40 The following compounds (Examples 4-1) to 4-9)) were obtained according to a similar manner to that of

Example 2.
Example 4

45 1) N-(4-Acetyl-1-piperazinyl)-2-flucrobenzamide
mp : 171-172°C '
IR (CHCl3) : 3480, 3400, 3015, 1678, 1644, 1619, 1488, 1458, 1444, 1300, 1285, 1262 cm™!
2) N-(4-Acstyl-1-piperazinyl)-3-fluorobenzamide
mp : 196-197°C
80 IR (CHCIls) : 3350, 3005, 1680, 1640, 1592, 1440, 1282, 1258 cm™*
3) N-(4-Acetyl-1-piperazinyl)-4-fluorobenzamide
mp : 211-212°C
TH NMR (DMSO-ds, 8) : 9.58 (1H, s), 7.84 (2H, dd, J=6 and 9Hz), 7.31 (2H, t, J=9Hz), 3.52 (4H, ,
J=6Hz), 2.88 (2H, t, J=6Hz2), 2.82 (2H, t, J=6Hz), 2.03 (3H, s)
65 4) N-(4-Acetyl-1-piperazinyl)cyciohexanecarboxamide
mp : 220-221°C
IR (CHCls) : 3430, 3340, 2998, 2940, 2852, 1638, 1448, 1280, 1256, 1140, 1118, 998 cm™



20 IR (CHCI[err]) : 3400, 3300, 3005, 1642, 1638, 1596, 1498, 1460,
1256, 1240, 1170, 1155, 1094 cnierr] Exanple 2 To a sol ution of

1- am no- 4- benzoyl pi perazine (1.1 gEPaddsw84 Bt hyl anine (0.6 g) in

di chl oronet hane (20 25 m) was added dropw se 4-fl uorobenzoyl chloride
(0.86 g) with stlrrlnﬁ; in an ice bath. After stirring for one hour at the
same tenper l%’rgghewﬁg yideripeEzindit-tiarebrog@mide h 1N hydrochl oric acid, dried,
and concentr at The, resi due was crystallized fr diisqpro
ether and gyl ‘H'M‘ (53??'%}32@8?9& o PR I HATOI ey S8 A 8.
N—(4 benzoy ; rml 4- fl) [uorbeerﬁga"&le e (0.97 g as white crystals.
np 1\ 206-[ert T a,f" ARfEM oS 8 (2H, dd, J = 5 and 9Hz) 7 43

ort by 53, Lf”?bs‘*’* E"”‘;ég;”séfn*éd%g%p'é'éahﬁaﬁ?%ﬁ“n%“‘*‘ Hothegfitne

(2H, br.s), z),
accordi ng te) @(h_ﬂ‘héngﬁ)_{]ﬁb’ypényl Rebnzhigd=xanpl e 1. Exanple 3
N-(4- Benzenesu,f\ g Orghigok ¢ Pi per azi ny ) - 4 fl uor obenzenesul f onam de np:

190-[err] [ errik (@WdR) ¢ §40,r3B40;3380,13006 1674,/16848 16031H438/d284) 158D cafd OHZ) ,
7.78-7.57 ( gfi-{4p-NaphtndP)-{-gibbradnyl}-d-ficorddblzimids. 03- 2. 92 (4H, m), 2.75-2.66 (4H,
m 40 The thpl d2eeesrg conpounds ( Exanples 4-1) to 4-9)) were obtained
accordi ng to dR$CHO) 343063335 2990,01668) a617 01601 698p1 477, 2 438 X2BANI260 ¢4 5 1)

N- (4- Acst y| Q1N(#Bepzyir-pipgradiny-4fillachecdemidgam de np: 171-[err] IR ([err])
3480,, 3400, 30n%:1634688C 1644, 1619, 1488, 1458, 1444, 1300, 1285, 1262
[erf] 2) N-(4- ‘ﬂdW%/(GD@a}lﬁ)gé?b@Hnﬁd}' 8 and 9Hs). FHEA 2% BHAB), 30 (ZII%JFEM]“SG?H
IR ([err]): sB380UHIWER2.72@HFr-sN 640, 1592, 1440, 1282, 1258 [err] 3)

N (4- Acetyl - 1- pi pera2|nyl) 41 uor obenzam de np : 211-[err] [err] NWR
(DNSO[@rrEjﬁip@iﬁ 958(1H s) 784(2H dd, J=6 and 9Hz), 731(2H t,

\(];'ZQ;-lz ) ’2 8352 Jréchfgnde (%Z r)ng) in dlcglorgmghane 6 ml) was
Lo " % we ro h liso (37\,3
- pi per azi . ) Rg méﬂgp
2998, 294 (1& nd de ur
436 734 Bl{h ?ﬂr %3/ o hz%’from
E74 [err] o )h rop Toh

=9Hz), 3. 28-3. 6 N-(4 I\/Et hyI suI fonyl

P4
- pi perazi nyl ¥ ﬂmﬁ'@@én@bﬁnimmes)ﬁmo (aﬁ7dd2585 hﬁa 9Hz), 7.00 (2H, t, J=9Hz), 5.88 (1H, br.s),
30 3.80-2.50 (8H, m) 2.14 (3H, s)

Example 6

To a solution of N-{4-acetyl-1-piperazinyl)-4-fluorobenzamide (769 mg) in N,N-dimethylformamide (8
\s ss ml) was added sodium hydride (116 mg, 60% oil dispersion) in one portion with stirring in an ice bath. The
h mixture was stirred for one hour at the same temperature and therein iodomethane (0.3 ml) was added.
After stirring for one hour in an ice bath, the mixture was concentrated in vauco. The residue was purified
by column chromatography on Dowex (60W x 8, H*} to give N-(4-acetyl-1-piperazinyl)-N-methyl-4-
fluorobenzamide (440 mg).
40 mp : 205-208°C
IR (CHCI3) : 3010, 2960, 1652, 1612, 1570, 1508, 1440, 1344, 1268, 1154 cm™"

Claims

45 1. A compound of the formula :

Ilz2
N\
50 RI-A-N  N-N-v-R> [I]
—/ .
wherein
55 Rt is C1-Cs alkyl, aryl, ar{C1-Cs)alkoxy or a heterocyclic group, each of which may be
substituted with halogen,

R?  is hydrogen or Ci-Cs alkyl,
R® is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or aryl, each of which may be substituted

10



"H NVMR (CDC13-CD30D = 1:1, 5): 7.80 (2H, dd, Ji5 and 9Hz), Sﬂ"

J=9Hz), 3.40 (4H, t, J = 5Hz), 2.99 (4H, t, J = 5Hz), 2.88 ( lﬂﬁ””ﬂ"’ﬂ"’lﬂm :
N-[ 4- (2- Thenoyl ) - | - pi perazi nyl ] -EP ¢ A8®73Bhzamnm de 10 *189-1

(CHA a) : 3440 3340, 3280, 3000, 1674, 1604, 1501, 1438, 1284 1259 cm 8)

N[ 4- (2 }ggeram nyl ] -4-fl uorobenzam de np: 227-228-C IR
(CHC13) %? onysigReraznyl 4 Mgsgbpnzanydy; | 1496 1477, 1438, 1284, 1260
)N'

o 1 NI\/R( ‘5%9@6("2' 11p§pe/f§%§9§ﬁgﬂ )4%1[,? %3”%9%5{?(%1;%? 458 C
SN oy bbb ioldnlef DT 9. 272 (4H br.e) 20 xam e

5 To a sol uf, am nopl perazi ne di hydrochl oride (540 ny) i.n
di chl or onet h.anﬂR(g ): =agdeg. ¢ LEI \ 394 (0 wed
by 0l | e, o i S o8 bR n T ] Socy T T g o) el bab Bt €

di chl or orgNhaEerheroyl-1plpbradihyifia-febrobantdngde N an ice bat h. After Stl rring for
100 mg nut esmpt 18d@os@ne 25 tenperature, a m xture of dichl oronethane (15

m ) and et iR(BHCI:):3440, 33408280 doborl1674 1604 1502 20488, 028411260 e, The m xt ur e’ was
washed wig) N-[#(2-Nephthal)i1epiheraainyl]-efmoobenkansiteed | N vacuo. The resi due was
crystal |l i zeupf 228t G ranol to yield

N- (4- acet yl| IRICHCIs 3430, #3756, 2900, 1668, 16170PQp A 14Y1: 11438, 128602 “'nmp: 210-211 IC
"H N¥R (@DMQBG "1 PFPG%'"X')IH'UO@PG"ZW@@ (2H dd, J -5 and 9Hz) 7 00 (2H, t,
J=9Hz), 5.88P( _g; %ﬂ 27 | e 6 To a
sol ution of' ghﬁ ggg gj’bé’Fa&ﬁW)g”a) ?r"a %@Eﬁ”ﬂ’a 1M 699%)3411

"N, N-di mets?lfrof’é ((‘g" » 855) m ) was added sodi um hydride (116 ng, 60% oi |
,dispersgonllelsn one portion with stirring in an ice bath. The m xture was

stirfe ne hour at the sarre tenperature and therein i odonet hane (0.3
m) was a%&‘:souﬁéé &1 a%% £ dflSbplo azu%”&hJa%‘éﬁnorb (@48 rb ‘?n Biblomds &ﬂ%e %@ Was
concent gat edohilso! 8 abINGH MPSORMHN & on
DoweX  (inUdi¥hiofortéthahd™ 5?{:!)9M¥1esti>}' m%eﬁﬂ bath Rﬁé?esﬁlﬁﬁ W rﬁ’ﬁt t’lﬁe same

f 1 uogPbMB&ELEE s Mnfkthid dlichiobRethane (‘l@ml) ardl0Rstiod bddelEtodthe regt.q ¥ mixture.

2960, 16ﬁ% b8, wab webhod SR b Qrieal %%o&@eﬁﬁatm adam'she GhshiugWad SryskallizAd FrePOuUNnd
of the undnib Fold Ra-Botyh1-DiperazintyNe-Mtidormhemnlire 506 AL 55 | is Cl-C6

al kyl, ar yip,: 280-@-€C6 ) al koxy or a heterocyclic group, each of which may be
subst i t ut &gl NMR {CDIOCR] ge1e8 (R ), 7i48 (2W ddoeardroHg), 7.0CRHat, kiysloHz)R888 (1Hsbr.s),
cycl eprd§y2.50 (BY.ah)@I4t3H, 5) cycl opentyl cycl ohexyl or aryl, each of which may
be substituted 10

Example 6

To a solution of N-{4-acetyl-1-piperazinyl)-4-fluorobenzamide (769 mg) in N,N-dimethylformamide (8
95 ml) was added sodium hydride (116 mg, 60% oil dispersion) in one portion with stirring in an ice bath. The
mixture was stirred for one hour at the same temperaiure and therein iodomethane (0.3 mi) was added.
" After stirring for one hour in an ice bath, the mixture was concentrated in vauco. The residue was purified
by column chromatography on Dowex (S0W. x 8 H*) fo give N-(4-acetyl-1-piperazinyl)-N-methyl-4-
fluorobenzamide (440 mg).
40 mp : 205-206°C
IR (CHCI3) : 3010, 2960, 1652, 1612, 1570, 1508, 1440, 1344, 1268, 1154 cm™!

Claims

4 1. A compound of the formula :

’,‘2
T\
%0 RY-A-N  N-N-Y-R° [1]
AV
wherein |
55 R is C1-Cs alkyl, aryl, ar{Ci-Cs)alkoxy or a heterocyclic group, each of which may be

substituted with halogen,
R? is hydrogen or C;-C; alkyl, '
R3 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or aryl, each of which may be substituted

10



EI—P(‘A?- gﬁgn;?guﬁonyl 1- pi perazinyl)-4-fl uolrobenzamhglaI ]rrpllé%ﬂlﬂl”l tmﬂ”"l

(CDA a-ChaCD = 1:1, 8): 7.86-7.58 (EP,0486733B14 (2H, t,

(4H, m, 3.07- 298(4Hn)5 6)

N- (4- Met hyl sul fonyI | perazi nyl)-4-fl uorobenzam de np: 257-258" C'H NWR
(CDCI 3- CD30D = % #h halogers (2H, " dd, J =5 and 9Hz), 7.12 (2H, t, J=9Hz),
3.40 (4H, t, SH?) 2.99 (4H, t, J = 5Hz), 2.88 (3H, s) 7)
N—[4-(2-Thenoy| )-1-pi perazinylj-4-fluor obenzarri de 10 np: 189-190 C
IR(C_:HCI%Z : 3440, 3340, 3280, 3000, 1674, 16@t, 1501, 1438, 1284, 1259
cm ' 8) [ 4- (2- Napht hoyl ) - 1- pi per azi nyl ] - 4-f ljuor obenzam de np : 227-228* C
IR (CHCI 3): 3430, 3335, 2990, 1668, 1617, 160k~ 1496, 1477, 1438, 1284,
1260 cm' 15 9) N-(4-Benzyl -1-piperazinyl)-4-fluorobenzam de np:
165-1686C ' H NVR (CEC80,-8nd 7- 77 (2H, dd, J = 5 and 9Hz), 7.45-7.23 (5H
m, 7.10442H, ty J § 9Hz), 3.41 (2H, s), 3.00 (4H, br.s), 2.72 (4H, br.s)
20 Exanple 5 To a solution of 1-acetyl-4-am nopi perazi ne di hydrochl ori de
(540 ng) in dichloronethane (5 m) was added dropw se triethylamne (0.8
m) followed by addition a solution of 4-fluo ophenyl i socyanate (377 ng) in
di chl oronethane (2.5 m) with stirring in an |Cce bath. After stirring for
100 m nutes at the sane 25 tenperature, a m xture of dichloromethane (15

m x_and nmethanol (3 ml) was added to the reaction mxture. The m xture was
washed with brine, e®, and concentrated in vacuo. The residue was
crystallized fromethanol to yield ,
N (4- acet | - 1- pi perazinyl)-N -(4-fl uorophenylgurea (500 ng). np: 210-211 *
C 1H NMR¥{cDCI'$, 8): 7.98 (1H, s), 7.40 (2H, 1dd, J=5 and 9Hz), 7.00 (2H t,
J=911z), 5.88 (1H, br.s), 30 3.80-2.50 (8H, ~ONH~,14 (3H s) Exanple 8 To a
solution of N-(4-acetyl-1-piperazi nyI) 4-fl uorobenzam de (769 ny) in

N, N- di net hyl f g gﬁm ed sodi um hydride (116 ng, 60% oil
di sper si ?p) ino en%g?"tﬁ'?agﬁéﬁe%aetl rri ng in an ice bath. The m xture was
Oor s,

stirred ONEprbtBSY forrephlity a3MBouh& IR Biaia® and therein | odonet hane (0.3
m) was added. After stirring for one hour in an ice bath, the m xture was
concentrated in vauco. The residue was purlfl ed by col um chromat ography on
Dowex (50W x 8, H+) to gi ve N- (4- a(i.‘a - 1- pi perazi nyl ) - N- net hyl -

fl uor obesgzam de (440 ny). | 205 206 C IR (CHCb3) : 3010, 2960,
1652, 1612, 1570, 1508 % M- %3 1154 cm' O ains 4ﬁjl A conpound
of the formila: R2 so l~~~~~ /

’\/ 35 wherein -

R is Ci-Cs alkyl, aryl, ar(Ci-Cs)alkoxy or a heterocyclic group, each of which may be
substituted with halogen,

A2 is hydrogen or Cy~Cs alkyl,

R3 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or aryl, each of which may be substituted

40 with halogen,
A is '
o)
[
45 -C-
or -S02-, and
Y is
50
O
|
- C -,

56
-80z- or

1



50

R1- A-N N-N-Y-R

El) wherein 55 R is ClL -C6 alkyl, aryl, ar(ClL -Cr. m,”mmm”sl
het erocyclic group, each of whi ChEW3§é’3éﬁdst| tuted with h "’
hydrogen or Cl-Cs al kyl, R3 is cyclopropyl, cyclobutyl, cyclopeﬁtyl

cycl ohexyl

111 11211 11
wi t h hal ogen,

0 -G

—~— o~ ~—

11 (O

or
~~-C. - ,

, a'}ﬁd &Eﬁﬁa@&ﬁ%ﬂ&h&' é%s%ﬁgﬁ@éd?Whﬁh gﬂ&l&st hereof. 25 2. A process
for prepari Nga3edefgRtdREol of

N-N-Y-R3

al kyl ,

aryl,

- SO2-,

or aryl, each of which may be substituted 10 4 1 1111111

liii EP O 436 734 B31 o) * C L M S *
A is 5 [} )
and 10 Y is O #¥6NH-,

15 -S2- or 0 20

nul'a: R2r 30 1~~~~~ R -A-N
[1] 35 wherein R is Cl-C6
ar(C -Csr)al koxy or a heterocyclic group, each of which may be

substi tated with hal ogen, R2 . is drogen or Cl1-Cs alkyl, R3 IS
cycl opropyl,

be substituted 40 RY-A-N

and

15

20

25

30

35

50

cycl obutyl., cyc l cycl ohexyl or aryl, each of which may
R halogen A is O 4%135- or -3S02-,

or its salt with a compound of the formula :
HO-Y-R® [

or its reactive derivative to provide a compound of the formula :

£ :
R™~A-N N~N-Y-R [I]
—/

or its pharmaceutically acceptable salt,
in the above formulas, R?, R?, R?, A and Y are each as defined above,
b) reacting a compound of the formula :

1. /)
R™~A-N N-NH _ [II)
/

or its salt with a compound of the formula :
R-NCO [IV]

to provide a compound of the formula :

r%0

N 20 Y N

R*-A~N N-N-CNH-R {1a]
/

or its pharmaceutically acceptable salt,
in the above formulas, R!, R?, R® and A are each as defined above, or

12



Y is500-C, 56 -802- or EP 0 436 734 B1*
MO It -5 an pharmoeuiioal |y accoptabl e sai v cnereor, KM AR

R2 R -AN N- NH t 1] 15 or its salt
with a conpound,of the fornuja; HO Y-R3 [111] 20 or its reactive
derivative to ﬁ?SVFﬂ%aﬁm@§WE%ﬁﬁﬁﬂﬁ?mfhe formula: R2 28

1-\3 R1-A-N N-N|Y-R3 [I] or its

phar maceuti cal | y accept abl,e sajtm\ 30 in the above formulas, R, R2,
R3, A angd Y are each as m&wwnﬂ a —YQ}RPeacting a conpouridlef the
forla: : 35 R -A-N N- NH T [11] 40
or its salt with a conpound of the fornmula: R3-NCO [IV] to provide a
conpound of t hey @& WiRa cohpolidds Re fordiaid\ N- N- CNH R3

Ela] or its pharmaceutically acceptable salt, in the above fornmulas, R
R2, R3 awmd A arRé-g¢achvigs defined above, or 55 12 c) reacting a conpound
of the formula:

to provide a compound of the formula :

15 ' R’2
a
N\ 1 l 3
R™-A-K  N-N-Y_-R [Ic]
20
in the above formulas, R', R® and A are each as defined above, R2 is Ci-Cs alkyl, Y, is
0
]
2 ~C-

or -S0.-, and X is an acid residue.

30 3. A pharmaceutical composition comprising a compound of claim 1, as an active ingredient, in associ-
ation with a pharmaceutically acceptable, substantially nontoxic carrier or excipient.

4. A compound of claim 1 for use as a medicament.
k./ 35 8. A pharmaceutical composition according to claim 3 as a potentiating agent of the cholinergic activity.
6. A pharmacsutical composition according to claim 5 as an anti~amnesia agent or anti-dementia agent.
7. A compound according to claim 1,
40 wherein
Rt is C1-Cs alkyl, phenyl, naphthyl or thienyl, and
R®  is phenyl which may be substituted with halogen.
8. A compound according to claim 7,
45 wherein
R2  is hydrogen,
R3  is phenyi which is substituted with halogen, and
Y is

50

55 or -S0z-.

9. A compound of claim 8, which is N-(4-acetyl-1-piperazinyl)-4-flucrobenzamide.

13



5 R-A-N ‘NNHY -R3

(()1|‘ b][ hg formul a: 10 R2 -X EMQ&E&;;\E;EZ grci)?ns)oaﬁljt oml'mmllmmWHlll

15 2 R | a R-A-N NNY -
[1C] a % t he above formul as, RI, R3 and
A are eachf dscogreynd giriaip Bpdich jgN-{4be °V"1(%°°5‘F'R‘S’)r 4-fluqrigbgnzamidey 1 g

-C or - maceuti cal conposition
conpri si ngé\"@g‘%@ﬂﬁ}agﬁ’)’? °’1|’ﬁ '\iF aﬁ%‘l’ﬁrP'pS@f'"‘(ﬁ"Fﬁ'g?egﬁe"ﬁ['°"am'ﬁe ‘associ - ation
with a ph 1y accept abl e, substantially nontoxic carrier or
exchpj eslr[:t %tgag%%dgﬁr%ound of claim1 for use as a nedicanent. 35 5. A
phar Maceuy i GRlinaHgRBStdrhén according to claim3 as a potentiating agent of
the cholinergic activity. 6. A pharnmaceutical conposition according to
claim5 as an anti-amesi a agent or anti-denentia agent. 7. A conpound

accordigig to claim1l, 40 wherein R is C1-Cr al kyl, phenyl, naphthyl
or thienyl, and R3 i's phenyl whi may be substituted with hal ogen. 8. A
conpound according to clyaim 775 | erein R2 i s hydrogen, R3 IS
phenyl which is substi -é’d-th-mH , and Y is 50

0 11 -C 55 -82{. 9. A conpound of claim8, Wwhich is

N-(4-acetyl - 1- pi per azi nyI) 4-fl uorobenzam de. 13 10. A compound of claim
8,\Which is N (4- benzoyl 1-pi per azi nyl)-4-fl uorobenzam de. 11. A conpound
of Clai m 8, WRAY kadeyten: N acet

- pi per azi nyl ) R4- f Cuby TOF)cﬂ‘fQ?‘M ofer eips ieigrocyelisghe Gryppyon denga jeder fiesth g

der For nel durch Halogen substltmert sein kann,
20 R?2  Wasserstoff-oder C1~Cs-Alkyl,
R3 Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl oder Aryl, von denen jeder Rest durch
Halogen substituiert sein kann,
A
25
0
_c-
oder -SO2- und
30 Y
0
]
. -C-,
—
-S02- oder
0
40 "
-CNH-
und ihre pharmazeutisch akzeptablen Salze.
45
2. Verfahren zur Herstellung einer Verbindung der Formel
50 1‘?2
'
R'-a-N  N-N-Y-R’ [1]
./

65
worin bedeuten:
R C1-Cs-Alkyl, Aryl, Ar(Cy ~Cs)-alkoxy oder eine heterocychsche Gruppe, von denen jeder Rest
durch Halogen substituiert sein kann,

14



10° R2 Ri-A-N NN Y-R3
e oo, ST S I

soi n kann, 20 R2  Wasserstoff odor C -Cs-Alkyl, R3 Cycl opropyl ,
Cycl obutyl Cycl opentyl Cycl ohexyl odor Aryl, von denen j eder Rest durch
Hal ogen subst it B er Watssrsioffiodes G1-CxAl. _C. oder -802- und 30 YO -C,
35 -S02- oder 45{~~nglgpmpyl4gyclobutyl Cyclopentyl, Cyclohexyl oder Aryl, von denen jeder Rest durch’
01 -CNH und i hre pHAPIPRIUSHHRETFILRF bt abl en Sal ze. 45 2. Verfahren zur
Herstel | ung ei n@r Ver b ndung der Fornel so

R 2. 1° 3 R-AAN NNY-R 65 wrin bedeuten: R Cl -C6- Al kyl,
Aryl, Ar(C -Cr)-al koxy odor eine hoterocycli s?he G uppe,. von denen j eder
Rest durch Hal ogen substituiert sein kann, 14-¢c- EP O 436 734 Bl

C ' 2 Wasserstoff oder G -CO -Akyl, R3 Cycl opropyl ,
Cycl obutyy , Cycl opepderlso,Qmal ohexyl oder Aryl, von denen jeder Rest durch
Hal ogen substltw ert sein kann, A -C 10 oder -S2- und y
O
i
_ 15 -C~,
-S0>- oder
20
0
{t
~CNH-
25 und ihrer pharmazeutisch akzeptablen Salze, das umfaBt

a) die Umsetzung einer Verbindung der Formel

0 ¥
1
R™-A~N N-NH IT
N/ [11}
\er/ 35 oder ihres Salzes mit einer Verbindung der Formel
HO-Y-R® il
oder ihres reaktionsfdhigen Derivats unter Bildung einer Verbindung der Formel
40
l?2
1 /N
R*-A-N  N-N-Y-R> . (1)
5 \/
oder ihres pharmazeutisch akzeptablen Salzes,
wobei in den obengenannten Formeln R, R?, R3, A und Y jewsils wie oben definiert sind,
50 b) die Umsetzung siner Verbindung der Forme!
RZ
1.
56 R™-A-N N-NH _ {11]
-/

15



golg (1;3 CNH 25 und i hrer pharmazeuti sch akzept abl el;lllﬂﬁw]mm mglt

a) die Unsetzung einer VerbindungER@rd36@84Bi R2 30 Rl-A-

( 11 } 35 oder ihres Saizes mt einer Verbindung der Fornmel HO Y-R3

[ 111] oder ihres_reaktionsfghigen Derivats unter Bildung el ner Verbi ndung
der Formel 4QcdrDihmRe Balags mit siner Vegpindung dex Fomel 11]
45 oder ihres_p h%na[)zb\eutwch akzept abl en Sal zes, wobei in den obengenannten
Forrmeln RI, Vlund v jeweils wie oben definiert sind, so b)
fjlﬁf UmSEt Zungtm?era‘:ﬂung emer rgmdu%gger Formoe'i mel R'2 55 [Ell] 436 734 Bi N

| ~~~~ 121111121 11111 211111111111311111 EP O 436 734 Bl : *

o L M S * oder ihres Sal zes_git einer Verbindung der Fornel R3-NCO
[IVVJ S unter Bildung ej 1#/%rbi ndung-der Fornmel R20 10
-A-N NNCHR3 1

NN = _ [Ia] i hres
phar mazeuti sch akzept a%l eﬁ‘ §u§ N Eg\'ﬁ R wobel in den oggggenannten
Formeln RI, R2, R3 und Ajewils wie oben definiert sind, oder.c) die

Unset zung ei ner Ver bi ndung der Fornel 20 R -A-N
N- NH Ya- R3 oder ihres pharmazeutisch akzeptablen Salzes, [b oder ihres Salzes mt einer
Ver bi ndung dewobkidn dexnl obgrigeiRattert Fommein RY, B & pndB jbwvells wig obendefiniarksing edét ung der
Fwel c) die Umsetzung einer Verbindung der Formel
R'-A-N  N-NH-Y_-R3 [Ib]
2 _/ a '

oder ihres Salzes mit einer Verbindung der Formel

25
RE-X V]
unter Bildung einer Verbindung der Formel
30
Rz
1 [?
RT~A~ NV D3
A-N N-N-Y_-R [Ic} .
&_/ 35
wobei in den obengenannten Formeln R', R® und A jeweils wie oben definiert sind, R?, flir C1-Cs-
Alkyl, Y, fur
40 o)
n -
-c-
oder -SO;- und X fiir einen S&urerest stehen.
5 .

3. Pharmazeutische Zusammensetzung, die eine Verbindung nach Anspruch 1 als einen aktiven Bestand-
teil (Wirkstoff) in Assoziation (Kombination) mit einem pharmazeutisch akzeptablen, im wesentlichen
nicht-toxischen Tréger oder Exzipienten enthitt.

50 4. Verbindung nach Anspruch 1 flir die Verwendung als Arzneimittel.

5. Pharmazeutische Zusammensetzung nach Anspruch 3 als Mittel zur Potenzierung (Verstirkung) der
cholinergischen Aktivitét.

55 6. Pharmazeutische Zusammensetzung nach Anspruch 5 als Antiamnesie-Mittel oder Antidemenz-Mittel.

7. Verbindung nach Anspruch 1, worin bedeuten:
R! C1-Cs-Alkyl, Phenyl, Naphthy! oder Thienyl und

16



302 RaR-AN NNy -R3 1 W]
wobei in den obengenannten Formeln Rl, R3 und A jeweils wi e”ﬁkﬁ"ﬂﬁ"ﬁﬂﬂl"’m
sind, Rea ftir C, -Cc- Alkyl, Y. fER0486734B1 R
OIl -C oder -S@2- und X ftr einen Saurerest stehen. 45 3. Phammazeuti sche
Zusammenset zung, die eine Verbi ndung nach Anspruch 1 als eonen aktiven

Best and- toi | Fw rfibevhdss dureh Halogan sulptituigd sgindidi nati on) nit ei nem

pharmazeuti sch akzeptabl en, i mwesentlichen nicht-toxischen Tr~ger oder

Exzi pi ent &n gﬁ,‘ﬁ’?%“%%:éﬁpﬂ?h kré”l"'m WA nach Anspruch 1 fOr die Verwendung
als Arzpeimttgl. ! | sche. set zung nach Anspruch 3 als
M!’Lt/el £z1ur Pot@nzi e?'Hﬁg (%ﬁ%&#ﬁ%ﬁﬁgﬁ'&ﬁ%ﬁgﬁ%l i nergi schen Aktivitat. 55 6.
Phar mazeut i sche Zusanmmenset zung nach Anspruch 5 als Antiammesie-Mttel odor
Antidenenz-Mttel. 7. Verbindung nach Ansprugh 1, worin bedeuten: R1

Cl-Cs -Al kyl, Phenyl, Naphthyl oder Thienyl @nd 16 EP O 436 734 BI

C L 1 S R3 Phenyl , das durch Hal oge®=substituiert sein kann. a
Ver bi ndung nach Anspruch 7, worin bedeuten: R2 Wasserstoff, s R3
Phenyl , das durch dded-sgen substituiert ist, und Y O
10~~~ | to

~~~~~~~~~ @ VakndurdS@Eh AnsRQluchv& bliidadesrsigh handbit imspruch 8, be! der es sich
handel t1s um 11§(4-Acetyh~gigbraxipgl)-4-fluofobergamier azi nyl ) - 4-f | uor obenzam d. 10.

Mer,bi ndung nach Anspruch 8, be! der es sich handelt um N (4-Benzoyl-1

- pi per azi ﬁ}%erbjndm.mpbb@n@m-aei dpies sich handelt i ndung nach Anspruch 8, bei der
es si ch hand¥f4BenzavN-piceragiogl-4fluorbensamigr azi nyl ) - 4- f | uor obenzol sul f onani d.

Revendlications 25 1. Conpose rdpondant a |la fornule: R2
20 11. Verbindung nach Anspruch 8, bei der es sich handelt um

N-(4-Acetyl-1-piperazinyl)-4-fluorobenzolsulfonamid.
Revendications

25 1. Composé répondant & fa formule :

R2

/|
% Rl-a-N  N-N-Y-R® [1]
AV

dans laguelle R est un groupe alkyle en Ci-Cs, aryle, ar(alcoxy en Ci-Cs) ou un groupe'hétérocycli-

\/ 35 que, dont chacun peut étre substitué par un atome d'halogéne, R? est un atome d‘hydrogéne ou un

o groupe alkyle en C1-Cs,R® est un groupe cyclopropyle, cyclobutyle, cyclopentyle, cyclohexyle ou aryle,
dont chacun peut 8tre substitué par un atome d'halogéne,

A est
40 0
i
_c..
45 ou -S0z- et
Y est
0
i
50 -C-,
-802- ou
55 0
]
-CNH-,



30~~~~~~~m 30 ' RI AN N- N- Y-

El dans laquelle R est un groupe al kyle en Cl1-C6, aryle, ar lmuj)mmﬂmulmmll
Ci -Cs) ou un groupe h6t6rocycli- ¥p 0436 7pdB1 dont chacun peut'§ Ly e
substitud par un atorne d' hal ogbne, R2 est un atonme d' hydrogene ou un

groupe al kyle en Cl -Cs, R3 est un groupe cycl opropyle, cyclobutyle,

cycl opent yi Pt 9g8,5els piRaqetiapement apreptablag i celhgcun peut etre substitu6 par un
atonme d'h Iopc;b

cebicggue iy 3eo i copogt gt e g

o1l -C %5
0 -CNH, 17 EP O 436 734 BI [ 11111 121212 1010 Liid
11 111 et des sels pharmaceuti quemint acceptabl es de celul-ci. 2. Procd4

pour preparer un conmpos6 r~pondan®R“& la formule: 5 R2 ~~~~1 3 R
-A-N N NY-R 1 | [I) is dans laquelle RI
est un groupe al kyl e eR™€A-Rg, M-&’,—-r&r(al coxy en C-Cs) ®Wlun groupe
h6t erogycli- que, dont chacuk—peut Ctre substitud par un atone d' hal ogbne,
15 R2 et un atone d' hydrogbne ou un groupe alkyle en G -Cc, R3 est un
groupe cycl opropyl e, cyclobutyle, cyclopentyle, cyclohexyle ou aryle, dont
chacun peut dabs BouwiidBeést Un pratpelatkylateo I0e-Cel' dnad, agadory en‘\CLG:) o2 On groupe hétérocycli-
o -C 25 quéldontstibun pdut &frecsabstidé pdr uB Blom&@BalogBue, 3S
0 15 R? est un atome d'hydrogéne ou un groupe alkyle en C1-Cs,

L R3 est un groupe cyclopropyle, cyclobutyle, cyclopentyle, cyciohexyle ou aryle, dont chacun peut &tre

~ substitué par un atome d'halogéne,
A ost
% 0
1}
-
25 ou ~802- et
Y est
0
"
30 -c-,
-80z- ou
v ® 0
]
-CNH~,
40 ot des sels pharmaceutiquement acceptables de celui-ci, qui consiste 2 :
a) faire réagir un composé répondant 2 la formuls :
45 R2
R'*-a-N N zlm [II]
./ :
50
ou son sel avec un composé répondant & la formule :
HO-Y-R® [
55 ou son dérivé réactif pour fournir un composé répondant 2 la formule :

18



2 a) faire reagit n compose ?Sﬁgﬁﬁénﬁcéef’taa?tfiufi 5 Tlmm i ﬁﬁ”i,! |

Il R -A-N N- NH EP 0 436 734 B1 50*ouc son

avec un conpos6 r6pondant | la fornule: HO Y-R3 [111] 55 "~ ou son
dérive reactif pour fournir un conpos6 repondant | la fornule: 18 EP O
436 734 Bl *C--- "MNO RS

R-A-N-N N Y-R3 R2 El] ou son se

phar maceut i quenent accept abl e 0 dans |l ee fornules ci-dessus, R,
R2, R3,, A et Y sont chaﬁhnAL\dl S iﬁu geiz nis ci-dessus, b) fELYe reagir un
cmmaose repondant a | a fornule._/15 : R2
R1- A- / N [113 20 ou son sel
avec un conpose repondant alafornmule: R3-NCO [IV 25 pour fournir
un conpos6 r 6RPGRH a8 phdimbRutlaGdBrl RcepBBld, 30 R-A-N

N- N- CNir R3  dans les formules ci-dessus, R', R2, R, A et Y sont chacunltéid qualbiéfiyti-a&skus,

phar maceut i queyTERlréagk 0 finipbééarspordant 2 la formulllans | es fornul es ci-dessus, RI,
R2, R3 et A sont chacun tels que d6finis ci-dessus, ou c) faire reagir un
conpose repondant a la fornule: |

fb 40 R -A-Ny N NH Ya- R
11b3 ot son sel avec un conpose r&ondant & la fornule: 45 wa - x M pour
fournir un conpose repo:lw_dant/'a'ﬂalf ormule: 50 Rz RI1-A-N Ya- 3R
1[1c ] 55 dans les forhkésNWs, Rl, R3 et A sont chaCun tels que
dMinis ci-dessus, FR est un oupe al kyle en C -Cs, Ya est:
20
ou son sel avec un composé répondant a ta formule :
R:-NCO [IV]
25 pour fournir un composé répbndant 2 la formule :
~ 13
1 I '
% R*-A-N  N-N-CNH-R3 [Ia]

_ ou son sel pharmaceutiquement acceptable,
p 35 dans les formules ci-dessus, R, R2, R® et A sont chacun tels que définis ci-dessus, ou
c) faire réagir un composé répondant & Ia formule :

I\ : 3
“ RY-a-N  N-NH-Y_-R . 11p]

ou son sel avec un composé répondant 3 ia formule :
R-X M
pour fournir un composé répondant & la formule :

&0

[Ic]

55

dans les formules ci-dessus, R!, R® et A sont chacun tels que définis ci-dessus, R2 est un groupe
alkyle en C;-Cg, Yy o5t :
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* C L M S * EPO0 436 734 BL O -C QU-[err]t X ;

aci de. 3. Conposition pharnmaceuti que conprenant un corrposee,mmgul"ﬁl,ﬂ’,"’”",
revendi cation 1, comme ingr6di entEmO®8E 73481 associ ati on avec* urf sUpperts Ouk
exci pi ent pharnmaceuti quenent acceptabl e, sensiblenent non 10 t oxi que. 4.
Conmposd selon | a revendi cation 1 pour enploi comme nedi canent. 5.

Conmposi tion pharmaceutique selon |a revendpcati on 3, comme agent renforgant
| "activite cholinergique. t5 6. Conpositiah pharnaceutique selon |a

revendi cation 5 conme agent anti-am-~si e €@~ agent anti denen- ce. 7. Conpose
selon |a revendication 1, dans | equel Rl est un groupe al kyle en Cl1-C6,

ph@yl e, nap%yé&_ %nggunrésiﬁpk%cﬁyl e, et R3 est un groupe phényle qui pout

etre substitue par un atone d hal ogbne. 8. Conpose selon | a revendication

7, dans lgeq ' o) i
38 08 pobifon EhbrmALouffud '@gg;?eg gﬁ% ?'?tl?sé &% Pe%ndj&ﬁiougq, &ﬁﬂ\ﬁ\éﬂlﬁb‘?@@nﬁaﬂp

est substi t ye addBdiatibi) addcOLE shpl Bfient Sihannabstliquéfert acleptably, Sdrisibistient “nord-
Conposg sel ghqded revendi cation 8 qui es a

N- (4-acetyl - 1- pi perazi nyl ) -4-fl uorobenzam de. 35 10. Conpos6 selon |la
revendi cal | CoinpBsé loh lardendiCutidd- { gbub@wplcd ¥dmmle pédamenti Nyl ) - 4-f | uor obenzam de.
11. Conpose solon la revendication 8, qui est le
N- ( 4- ac 61y | Sdnposifiohmpharmangbitjquel sdidnieaindication® Sorhhe agen rekdorgahOl'adtivitd holirergitile.
. 16
_L/ 6. Composition pharmaceutique selon la revendication 5 comme agent anti-amnésie ou agent antidémen-

7. Composé selon la revendication 1, dans lequel R! est un groupe alkyle en C1-Cs, phényle, naphtyle ou
20 thiényle, et R® est un groupe phényle qui peut étre substitué par un atome d'halogéne.

8. Composé selon la revendication 7, dans lequel R? est un atome d'hydrogéne, R® est un groupe phényle
qui est substitué par un atome d'halogéne, et

Y est
25

30
ou -S05-.

8. Composé selon la revendication 8 qui est le N-(4-acétyl-1-pipérazinyl)-4-fluorobenzamide.
V 35 10. Composé selon la revendication 8, qui est le N-(4-benzoyl-1-pipérazinyl)-4-fluorobenzamide.

11. Composé selon la revendication 8, qui est le N-(4-acétyl-1-pipérazinyl)-4~fluorobenzénesulfonamide.

50

20



