ER0413343B1 Description FIELD OF THE | NVENTI ON 5 The present invention
relates to furan derivatives havigy gpSiqsqpf oki netic activity. BACKGROUND
OF THE | NVENTI'ON The notility of the gastrointestinal tract is controlled
by the automatic nervous system hormones, and 10 the hi gher central -
nerves. Désdriptidtmown t hat an dysfunction of this control nmechani smor an
abnormality of the sm)oth muscle itself causes an anonal ous novenent of the
[ E hus causing such subjective and objective synptons
as nausea, vomting, anorexia, dysphagi a, abdom nal distension,

const i%at i dhe BRePHNePtoR aejates) tp fupagy dativatiyex bavine gestrerrokinglie astty-r at i on of a drug

acting on the gastrointestinal snooth nuscle is an effective specific
treat nen%mm the efficacy of such a drug has been 15

denonst rat cI |n| R pr es tat dru known to act on
Sroot ,ve} e iR g‘ i et o
etc. ch §£ oﬂ- ért § self ¢ lﬁe arf‘é?loma (;H § H ro%test%yalg:rdct ?&]Sfé\ causi

ant agonr rugs

T dontih %ﬁ
acting dppRgll shd obechs, i Lmi‘r’% : ﬂi’r ‘hra asir%g an?ﬁi.xirg Q0 ne
r el ease- mo&rsv.glanqaﬁakuwgpeaw cafont b Sk ol oig i arCnd Hifcac) o gesniiuthal ricon

deri Vah | M&mﬁétfatéﬁ'fclrlﬁ&ﬁ;)ééufeﬁ ated to the conpound of the inventi on 'S
rani ti di ne Aeprosehtalive dudsNiNéin 2hdtWnCRE sABERN imuBckY inBldd ErlidFgid 1 Bruds duén r880RPt Or
bl ocki ngthamethoy, iatixtonidnh)iefc., Bhdlifeshfie @hBROrDSRA a AHRSXIGHG, dt€), ddpahfineddtagdHistsy/subtp
‘sti mul at &s mBbtidprdmide) klebdpidey Abrmperitiohb,oaté. i i ldrigs acting [dirextiy1dn srhootiomBsdieOsioh @s Ol .
\21 ( Supptrimebiiidg, etc3 BcefykBi6y tolobsstpranicatingpdriigsainchi 5 cisamible arldtsoios. al so di scl osed i n
U. S. Pat entAsfurdn t@8atlyd Structirdllp aléddsSp the, @mboud Of the dhvehtiah/® r@itiging whith Isaenknbwidi Nne
der i vat i antigicesfagert daving| HistaminegHzA-recaptol hlogking adtivite Thistdrugl fee rise beanvepopted BGhaver r |
where T hativifyde ptimulalp mqtilitg of e, pastioipiestina) iact [Boandod. Gestwoerftesdl), 21\iSurp!.f181)101 (1886)B)
whi ch habt tagtipn B aesky it j§jalso diseleped indLT. iPatenty 4128658 4JBBPS3H258114and 420819 that S,
Pat ent s Znitiding den(ativos gf e folipyingdamula (fY) havp aptivlseyrashity: er 1] 45 where T is as
defi n@ above. U.S. Patent 4,031,226 nentions that furan-carboxani de
derivatives of the followng fornula (C) have @,bizerretic activity: 50.

err] 55
et [ 1 | (8)
o/ . (CH3) JNCH,” Mg~ “CH,~T-CH,CH,NH NHCH,

where T is CHz, O or S.
Furan derivatives of the following formula (B), which have anti-Hz histaminic activity, have been
35 disclosed in U.S. Patents 4,390,710 and 4,395,553, and EP-A-99122:

0\ /O

~ p”

40 | ] = (8)

45 where T is as defined above.
U.S. Patent 4,031,226 mentions that furan-carboxamide derivatives of the following formula (C) have
antiemetic activity:

50 o)

0 CONHCH2CH2—}C>~ H (C)



3: EP O 413 343 Bl However, with the exception of ranitidine, none of

t hese known conpounds are descrEpgq“gwgq:r havi ng gastroprokinetic
activity which the conpounds of the invention have been denpnstrated to
have. Further, conpounds conform ng grossly to the above general fornulas
(A and (Bx)wemewmw thei exceptioni &fI rexgtiziime AioRenof thesekno®h compBmis Netks desoribed as Euer
above- revitg gastaprakinetici avtvity i whichl theg®mpmeids bicthe inestiar Beve beanhdelriotsiraisd ftakaye.been

f ound tRurteauapdupgocafogiioggrassly totthecaboesi ghperdlfforeolas (A) air (B whére Tde p aivpgen

ant agoratast are pevel dempewnds: 0 cause extrapyram dal synptons, hyperprol acti nem a
and 6t her Thei ghovesiprtiened, chalingraigl firugsf andnehplinpsterase friibitors ihawet leegn j fepnd tp | dagsp.

Ther e ihypolengigr gnd BtPefaF'QYrﬂgct%\mhd%thaGPBa"mer @6391"95‘%%’ tkn@ngaﬁwselwa@sr@mﬁe!l
snoot h BN hM‘?'ﬁf‘"&ﬁm%ﬁW&*‘%’eﬂ"éﬁf‘ and all otfpérp, arp,Jhyselimited i ullity-o| y Wit h

t her ap T*l?’ee'?ﬁ" %'ﬂr“ wj .0 H'mgaﬂm'ma B%l?@g % !ﬁ"&t’%“ Y% o
gast r0| &; H‘81I ﬁ?f’ ﬁ%ngg'th ?5 fioyefispoyripya b 82587, ARSI S
ful £19 1BFOBPsIR 8§%nt I nvention which provi des furan derivatives of the
foIIOW| la [hereinafter referred to as Conpound (1), the
sane ruéuig!I ot —apbt ﬁb&%ﬁ@:ﬂﬂappl ies to other conpounds hereinafter]: 25

[err] Vme’ﬁ?e' dbové hedd WYHIRRARY 1 prbleRt’ :ﬁJeﬂ'cQ whith BFoGid&d fifah kiervatived i thd fofigwing! KOXY

or RgR3heral WIRALB [Kefeirafié rEIbRdl th 28'CRmbLA dwrﬁ% $dineGuib Tof BistRiviafi ChpBiRS o bifier
hydr ogeiampdundd fdinkfterfl €rr] al kyl, or R2 and R3, taken together with the

adj acent nitrogen atom represent a heterocyclic group of the fornmula 30

[err] 40 wherein --- is a single bond or a double bond, and when --- is a
\singl e bond, Wrepresents -C[err]-(CHg) -S or -NR[err] where Rlerr] is
hydragen or ([ err] C[err] al kyl , dflas when --- is a double bond, W
represents = CH; I be tRe sane or different and each S
hydrogen, [err] al ;ﬂ{_ ;dro%“b C[errFH:C['%rr] al kddy); mis a whole
nunber of 1 through 3 045 Yis - - or IO 50

[errls R ............ RB

wherein X is hydrogen or R'CHz- where R! is C1-Cs alkoxy or R2R2N-, where R2 and R® are the same or
different and each is hydrogen or C1-Cs alkyl, or R2 and R3, taken together with the adjacent nitrogen atom,
represent a heterocyclic group of the formula

Y,
20
1
G o2
35 w/.-". ‘: <N
o N
(CH,),.
40

wherein --- is a single bond or a double bond, and when --- is a single bond, W represents -CHz-, -O-, -S-
or -NR*-, where R* is hydrogen or C1-Cs alkyl, whereas when --- is a double bond, W represents =CH-; G'
and G2 may be the same or different and each is hydrogen, C1-Cs alkyl, hydroxy or G1-Cs alkoxy; m is a
whole number of 1 through 3;

45 Yis-CHz-or

50

Listor2;
R* is hydrogen or C1-Cs alkyl;
RE is hydrogen; or
55 R* and RB, taken together, represent -(CHz),-, where p is 1 or 2;
Zis



[err] ks 1 or 2; Rerr] is hydrogen or (Jerr] -Cferr] alkyl; Rerr] is
hydrogen; or 55 Rlerr] and [err],gpg g§psqgoget her, represent -(CHerr],
where pis 1l or 2; Zis 4 EP 0 413 343 Bl1 5

[err] where Rlerr] and R7 may be the same or different and each is cyano,

C err] al koxycarbonyl, Cerr] ahkl:mﬂﬂxmyl or arylsul fonyl which may be
unsubstituted or substrtuted by o r two substituents, which may be the
sanme or different, and are selected|from (err,] alkyl, C[err] al koxy,

hal ogen and nitro; Rl err] and 18HK er'rjr3®*g#e t he sane neanings as R2 and R3
defi netl above or 20[err] wherein R[err] is hydrogen or (Jerr] -Cs alkyl, n

is 1 or rr 7 are respectrve as defined abo

Phar rrace ? S’Jd ‘ﬂ' y ebe S'(alil g@f t Pf%’??é@éﬂt Pt&?
t u

comosLL ﬁég %,3 i%%b@ mgawe%r%

Cerr] ang t%e aI m)re o? the (Jerr] al koxy, C - [err]

aIkoxycarbonyI or derr] [err] aIkyIsquonyI i ncl udes straight-chain or
branched al kyl groups, such 30 as nethyl, ethyl propyl, isopropyl, butyl,
i sobutyl, sec-butyl, tert-butyl, ﬁentyIE?nd i sopentyl. The aryl nviety of
aryl sukfonyl includes phenyl ‘and na for instance. Hal ogen neans
fluorine, chlorine, brom ne or ioding\ The pharmaceutically acceptable
salts of the conpounds (I) includenphar Butically acceptable acid
“agdition salts, which may be inorgahL%%gggd salts such as hydrochl ori de,
\sul f at e, phosphate, etc., or organic ind salts such as nal eat e,
fumar&te, citrate and so on. The processes for production of conpounds of

the invention are described bel ow. Process 1 40
wherein R® is hydrogen or C1-Cs alkyl, nis 1 or 2, R® and R’ are respectively as defined above.

Pharmaceutically acceptable salts of these compounds and pharmaceutical compositions containing
them are also disclosed.

DETAILED DESCRIPTION OF THE INVENTION

in the above definitions of various groups in formula (I), C1-Cs alkyl and the alkyl moiety of the Cy-Cs
W alkoxy, C1-Cs alkoxycarbonyl or C1-Cs alkylsuifonyl includes straight-chain or branched alkyl groups, such
so as methyl, ethyl,propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl and isopentyl. The aryl moiety
of arylsulfonyl includes phenyl and naphthyl, for instance. Halogen means fluorins, chlorine, bromine or
iodine.
The pharmaceutically acceptable salts of the compounds (l) include pharmaceutically acceptable acid
addition salts, which may be inorganic acid salts such as hydrochloride, sulfate, phosphats, etc., or organic
35 acid salts such as maleate, fumarate, citrate and so on.
The processes for production of compounds of the invention are described below.

Process 1

/
\

wherein Z2 means
50

RS R7

X '
-NH NR28R38

where R?%, R®, R¢ and R’ are respectively as defined hereinbefore; X, Y and ! are as defined hereinbefore.

55



[err] © 45 wherein [err] nmeans SO [err] where [err] .and [err] are
respectively as defined herei nbgpb@yfzsfgY and [err] are as defined

her ei nbefore. 5 EP 0 413 343 B1 Conpound (laa) corresponding to the
formula (la) wherein Y is -CO can be produced by the follow ng reaction
steps. 5 8@npound (laa) corresponding to the f¢rmpla (laj\whereipi Ynis FE0-ican beopveduced byythe folljvwdngr |
means Reactionsteps.R7 35 40 wherein [err] and R7 are as defined hereinbefore,
L[err] neans a leaving group; X, [err] and [err] are as defined

her ei nbefore. The | eaving group L[err] nmeans | ower al koxy, |ower alkylthio

or hél ogen, the lower alkyl noiety gﬁrgg IoweLN | koxy or |ower alkylthio

and the | ower alky cbbges g&zﬁkﬂhij§Mg.alkyl ment i oned

previously, and th | ogen I's al so a5(¥¥f#¥mipreviously. 45 First,
a

conmpound (lla) is reacPed with 10-20 edqui'val®ents of conpound (Illa) at
70-1Q0[err] C for 5-12 hours to give conpound (IVa). This conpound (IVa) is
reacted with conpounqI@4)) in an inert solvent, such as an al cohol (e.g.
nmet hanol , ethanol, etc.), an am de (e.g. dinmethyl-formam de etc.), or a

hal ogenat ed hydrocarbon (e.g. nethylene chloride, dichloroethane, etc.), or
in the absence of a solvent, if necessary, in thepresence of a 50 base

suchssas tri et hyl am nqyorpol.ass arbqpate at_%- T |Frr]C for 0.5-6
hours to give conpéhn (Laaraﬁﬁkﬁggﬁéaht is preferably conducted under
anhydrous conditions 2od, in the absence of a sofY&&), is preferably

cenduct ed under reduced pressure. The conpound (Il ab) corresponding to
\.conpound (I a) whereiqr¢ays -[err]- can be synthesized by the
20

(Iaa)

80
wherein R? is lower alkyl; Z* means

Rﬁ R'l

, ) G
\../ mzaR3l

40 wherein R?%, R®, R® and R’ are as defined hereinbefore, L® means a.leaving group; X, Z* and £ are as
defined hereinbefore.

The leaving group L® means lower alkoxy, lower alkylthio or halogen, the lower alkyl moisty of the lower
alkoxy or lower alkylthio and the lower alkyl R® have the same meaning as the alkyl mentioned previously,
and the halogen is also as defined previously.

45 First, compound (lla) is reacted with 10-20 equivalents of compound (llla) at 70-100*C for 5-12 hours to
give compound (IVa).

This compound (IVa) is reacted with compound (Via) in an inert solvent, such as an alcohol (e.g.,
methanol, ethanol, etc.), an amide (e.g. dimethyl-formamide etc.), or a halogenated hydrocarbon (e.g.
methylene chloride, dichloroethane, etc.), or in the absence of a solvent, if necessary, in the presence of a

50 base such as triethylamine or potassium carbonate at 0-100°C for 0.5-6 hours to give compound (laa). This
reaction is preferably conducted under anhydrous conditions and, in the absence of a solvent, is preferably
conducted under reduced pressure.

The compound (lab) corresponding to compound (la) wherein Y- is -CHz- can be synthesized by the
following reaction steps.



fall owh.ng reaction steps. 55 6 EP0413343 B1 15
[err] wherein X, [err] and [err] gpgaigsqadti vely as defined here| nbef or e.
The conpound (Va) can be obtai ned by reduci ng the above-nenti oned conpound
(I'va) with an appropriate reducing agent. This reaction can be conducted,
for exanple, in an ether solvent such as-20 tetrahydrofuran, diethyl et her
or the like, in ¢heapr 1 tx quvEHgNE§CB ) g, -@8yci ng agent such
as |ithium al um num hydrl de at a tenpeNyre between roomtenperature and
the boiling point of the solvent for 5 t'o 20 hours. Then, using conpound
(va) ahd conpound (Via), conpound (I ab O%c) n be synt hesi zed in the sane
manner as herei nbef ore described. 25 ess 2 R7 30 [err] 35
wherein X, Y [err] and n are respectively as defl ned herei nbefore. Conpound
(lca) corresponding to conpound (lc) wherein Y is -CO can be synthesized
by the follown reaction sigepsy 45 50 55 7 EP 0 413 343 B1
Y 5 9 91k . X—F —CH,NH(CH,),,,~2*

N .

(Iab)
15

, wherein X, Z® and 1 are respectively as defined hersinbefore.
CS The compound (Va) can be obtained by reducing the above-mentioned compound (IVa) with an
o/ appropriate reducing agent. This reaction can be conducted, for example, in an ether solvent such as
20 teirahydrofuran, disthyl ether or the like, in the presence of 1 to 2 equivalents of a reducing agent such as
lithium aluminum hydride at a temperature between room temperature and the boiling point of the sclvent
for 5 to 20 hours.
Then, using compound (Va) and compound (Via), compound (lab) can be synthesized in the same
manner as hereinbefore described.
25

Process 2
o/ RS R7
30
x4 f—y-NH-(CH,), N N-R® (Ic)
N

35

wherein X, Y, R®, R7, R?, ¢ and n are respectively as defined hereinbefore.
Compound (Ica) corresponding to compound (Ic) wherein Y is -CO- can be synthesized by the following
40 reaction steps.

50

&5



20 . [err] wherein X, R6, R7, Rerr], [err] and
n are respectiyvely.as defined hepwd 413ed49iBa. Thus corrpound (lI'ta) is reacted
with 10 to 20 equival ents of conmpound (Il11c) at 100-150[err] C for 6-24
hours to give conpound (I1Vb). Then, conpound (IVb) is reacted with conpound
(VIT'1) in the sane manner 25 as the process from conmpound (IVa) to conpound
(1 aa) descrlﬁ alyn _PripgesiCH, k qlgNHe(GHngMHR%a){Ime)corrpound (lca) can
al so be synt e3|2ed by the f"lll OW Ng reaction steps. |err] lerr] 55 EP O
413 343 Bl Reduction [err] wherein Rerr] represents a | ower al kyl group
within the definition of [err]; [err] rreans a | eavi ng group; Hal represents
hal ogen; RG, r bRk ka [)err.lma.npc ectively as defined

her ei nbef ore. ,szbaw ng gr fJ b maansz s'U]lf onyl oxy (e.g.

p-t ol uenesulfonylooxy, met hanesuIT{1 joxy, etc.) or 20 halogen (e.g

chl ogd ne, brom ne and i odi ne) I's conpound (VIIl) is reacted w t h

conmpound (I1id)rén eq*hol ar ratio at roomtenperatugg for @ 5-3 hours to
gi ve conmpound (I XaNy” This reaction is preferably con Flmder reduced
sion from conpound (1Xa) to conpoun (I Xb) can be

pressure. The conv S,
carried out igB,BE pe conventy ‘ 0
sul f enyl oxy group, this CONVersi ?)‘In arjggeggﬁl ggéé"'ﬂy ‘§_ ing 25 conpound
(1Xa) with 1 to 3 (&¥JJiIyal ents of theOcorrespondi ng sul foridHEAal i de in a
basic solvent, such as pyridine, at a tenperature between O [err] C and
, rgomterrperature for 1-6 hours. In case Lb means hal ogen, conpound (| Xb)
\¢an be obtai ned by reacting conpound (( ? with a hal ogenating agent such
as tﬁ’ i onyl chloride, phosphorus pentachl or| de phosphorus tribrom de or the

e [i qnnapr ocdess from conmpaoun to corrpound (1 ca) can be
dﬂqﬁ ﬁl ly foe
322::2%,9:“ @W %%%5 iﬁ : drfﬁ'&% FordlEL il

_Rs\ case Lb is a

al kyl; il ;’2’;‘ i e .,. A t%g Do aoae Pound
(X) In an-,-“eq.'%;n ou§ ,(yasz ’al "0 ar FETRYT S8 f oxi de,
in the presence of an appropr| ate suc as so |um hydr i de to give

conpound (I Xd). Then, this conpound (I Xd) is treated in the sane manner as

descri bed am%@&{f)giHG—QQHB¢@H}NH4ﬁ0H2hH¢NH2(IIId)
30

-

RE R7 RS R .
36 —_— ]
- -t JE T e )
~ (CH,) , (CHz)q
(IXa) (IXb)
40
NaN,
45 RB R7 R6 R7
Ba R8a-Hal
50 (CH,), (X) (an)n
(1Xd) (IXc)

55



36. .Conpound (1cb) corresponding to conmpound (lc) wherein Y is -CH2- can
be synthesized. by the follow ng rgpgldi98s$pgps. Reduction [err] (Vb) 45 50
55 9 EP O 413 343 Bl [err] 15 wherein X, [err], Rerr], Rerr], [err]
and n are respectively as defined hereinbefore. Thus, conpound (1cb) can be
obt ai ned by the steps of reducing conpound (IVb) to conmpound (Vb) and
reacting (Vb) with compouphgeg¥bthihn This reaction can b onduct ed
generally in the sane manther as the conversion of ound (1Va) to
conpound (lab) in Process\{l1. 20 Conmpound ) can ge E nt hesi zed by
reactifg conpound (1Xe) with conpound | L Reduction -
[err] O in equinolar prgportigns | ower al cohol, such as nethanol,
et hanol or the like, a #perature bet ween roomtenperature and 60 [err]
C, if necessary in the prggence of a basgyy£y9. triethylamne, for 6-24
hours and, 30 L?gﬁ, treal nOgLhe reacLL9§£p+Ldae+—#w{r(Ina)approprlate
reduci ng ag hy, éhbés ﬁg?ibﬁ\borohydrlde, at a tenperature between 0 * C
and roomtenperature for “t=@HpPyrs. Process 3 35 [err] 40 40 wherein [err]
nmeans a group other than hydrogen, within the definition of [err]; Xerr] Z
and [err] are respecti(yuxleyy as 45 defined herei nbefore.

15

! wherein R® represents a lower alkyl group within the definition of RE; L® means a leaving group; Hal
e represents halogen; R¢, R?, R, ¢ and n are respectively as defined hereinbefore.
L/ The leaving group L means sulfonyloxy (e.g. p-toluenesulfonyloxy, methanesulfonyloxy, etc.) or
20 halogen (e.g. chlorine, bromine and iodine).
This compound (VHHI) is reacted with compound (liid) in equimolar ratio at room temperature for 0.5-3
hours to give compound (IXa). This reaction is preferably conducted under reduced pressure.
The conversion from compound (IXa) to compound (IXb) can be carried out in the per se conventional
manner. For example, in case L® is a sulfonyloxy group, this conversion can be achieved by reacting
25 compound (IXa) with 1 to 3 equivalents of the corresponding sulfonyl halide in a basic solvent, such as
pyridine, at a temperature between 0°C and room temperature for 1-6 hours. In case LP means halogen,
compound (IXb) can be obtained by reacting compound (IXa) with a halogenating agent such as thionyl
chioride, phosphorus pentachloride, phosphorus tribromide or the like.
L The reaction process from compound (IXb) to compound (lca) can be carried out in the same manner
30 as described in Process 2.
When it is desired to obtain a compound of formula (Ica) wherein RE is a lower alkyl group, compound
(IXc) is reacted with 1.5-2 equivalents of compound (X) in an inert solvent, such as dimethyl-formamide or
dimethyl sulfoxide, in the presence of an appropriate base, such as sodium hydrids, to give compound
. (IXd). Then, this compound (IXd) is treated in the same manner as described above to give compound (Ica).
36 Compound (Icb) corresponding to compound (Ic) wherein Y is -CHz- can be synthesized by the
following reaction steps.

Reduction
40 (IVb) —> x-t |—CH,NH(CH, )} 4, ~NH~(CH,) ., -NHR®
v
° (Vb) |
45
50
65



Compound (Ifa) corresponding to conpound (If) wherein [err] is a | ower

al kyl group can be 'synthesi zed Igp ¢ £#@Cdqsy conpound (I1f') of the fornmula 50
[err] O 55 wherein X Z and [err] are respectively as defined hereinbefore
with 3 to 5 equivalents of conpound of the fornula [err] 10 EP 0 413 343
Bl wherein [err] is hydrogen or a |lower alkyl group of 1 to 5 carbon atons
in an inert solvent, e.g. acetonitrile, in theg presence of 1.5-2

equi val ents of an appropriate reduci ng agent, [e{§¥IIZQJdi um cyanoborohydri de,
at a tenperature between O [err]C and roomtenperature for 1-2 hours. 5
Conpdund (I1fb) corresponding to conpound (If) erein RAb is_|ower alkanoyl
or aroyl (hereinafter collectively referred to as ac KA. be obt ai ned by
reacting conpound (If')_with 1.5-2 equival ents of an appfopriate acyl ating
agent in a basic solMe®fX®kuch as @y+iline, at a tenperdiwe hetween 0
[err]C and Iddom TEMperay ure ror X2 urcﬁzwgnaéyhaﬁ ng ﬁj‘é’nt i ncl udes,

o

among ot hers, théd hciRednahian de ahgy“acid halide of th cng; ondi ng
carboxylic acid. 10 Process 4 [err] 20 wherein X, Y, Z, | an ‘8 are
respectively as defined hereinbefore. Conpound (tggg corresponding to
conpound (lg) wherein Y is -CO can be synthesiz ?/ the foll ow ng 25
reactks on. 36 [err] wherein X, Z, [err] and p are
r espect whesdinyx, @8, RICRY, mand h ere edspdriioly a8 defihbd RerdiMafels. ON can be carried out in
gener al | y Thusecosqoand ifie) eat beasbtanee by M élpsSif Gstiudhg dMBFAL 1¢hb) ¢d dombodn@ (b BROUN
. (MVa) i mading 0k withlcompund (VINCDi@acticn €dntis) condictos SRRy Mghd SanOnanaeid tel )
\wher ei ncoyversipn-of eamppundi(a) theomppundtilals)iirz Brdceisy/ 1.t he f ol | owi ng reacti on.

20 Compound (Icb) can be synthesized by reacting compound (IXe) with compound lib:

CEO (IIb)

7

25
(0

in equimolar proportions in a lower alcohol, such as methanol, ethanol or the like, at a temperature between

\_ room temperature and 60 °C, if necessary in the presence of a bass, e.g. triethylamine, for 6-24 hours and,

30 then, treating the reaction product with an appropriate reducing agent, such as sodium borohydride, at a
temperature between 0°C and room temperature for 1-6 hours.

Process 3

X j cnz—b‘z-(cuz) R - - (If)

O Ab
40 R

wherein RA® means a group other than hydrogen, within the definition of RA; X, Z and £ are respactively as
45 defined hereinbefore.
Compound (ifa) corresponding to compound (If) wherein RA® is a lower alkyl group can be synthesized
by reacting compound (if') of the formula

50 X ._.I_
\O(‘

CH,NH-(CH,)g,1-% (I£')

55 wherein X, Z and & are respectively as defined hereinbefore with 3 to 5 equivalents of compound of the
formula

R°CHO (XV)

10



[err] wherein X, Z, Hal, | and p are respectively as defined hereinbefore.
Thus, conpound. (Ilc) is reacted Vgp §473 438 valents of conmpound (XVla) in
an inert solvent, such as 55 aromatic hydrocarbons (e.g. benzene, toluene,
etc.), and am des (e.g. dinethylformam de) or a m xture of such solvents at
roomtenperature for 10-48 hours to give conmpound (Igb). Conpound (l1g) can
al so be phweim@é’ds hydragae o lower alkgirgrieip ©h1 toohcadfon atoms fnuandnert solvent.tecg. edetonitrile,

ni t r ogendin the piesancd ofgf S equivalente pfcan anprotiate sedyciaghagentp 8-f sodivm icyanokerohydiide, st ge
chai n t ygimpaiaiuie ketvege@ G sndaepm tamparaliere fos 1-2 heyyrs. 11 EP 0 413 343 Bl 3. An
exanpl & of Gampaungr () catieseonding 4, sopPoyRd (i whereip rR]“ 25'0‘@6) 33‘5"°X'O°’ZPS°V50'°E9S'“P2
EPO41334§E!'£°‘["$% g f(ﬁﬂéz qé;@tpw[r;é‘éff eéql ﬁ%ﬁ?ﬁ&v el g}r':i?m ('f' 5{? qapvalqnts of ap  gng
p are re n lid)
to compolfff 1’@ ya ho'Sy éﬁj‘ﬁﬂi‘%‘l‘?e@d‘fc ?F gBee, ﬁcéd @tg @dﬁ?{qwt

the proc&§S® ?"8?3% INBERY ¥9%) to conpound (1 gb) descrl bed her ei nbef or e.
Corrpoundpg Jla) S reacted with 5 to 20 equival ents of conpound (XVIII) in
an inert nt, such as benzene, toluene, dinethylformamde, etc., or in
t he absence of a solvent, in the presence of 1 to 2 equivalents of an
appropriate acid, preferably acetic acid, at a tenperature between 80 [err]

C and ;450 [err] C for 6- (CHz)g\

| X 4~ ¥-n CH-Z (Ig)
S No” NMery), /

.

20

wherein X, Y, Z, 1 and p are respectively as defined hereinbefore.
Compound (lga) corresponding to compound (Ig) whersin Y is -CO- can be synthesized by the following

25 reaction.
CH,)
o (CHz)y / (CB2)y >
- 30 HN / \ Z (11a) » X —'I'\' CON\ 2
/!
(XVIa) | (Iga)
35
— wherein X, Z, £ and p are respectively as defined hereinbefore.

This reaction can be carried out in generally the same manner as the conversion of compound (ila) to
compound (IVa) in Process 1.
40 Compound (Igb) corresponding to compound (lg) wherein Y is -CHz- can be synthesized by the
following reaction.

- | (CH,),
x—+ - cH,-Hal AL —t 4 CHoN, >—z
\0/- o/ (CHZ)p
50 (IXc) (Igb)

wherein X, Z, Hal, £ and p are respectively as defined hereinbefore.
Thus, compound (lic) is reacted with 2-3 equivalents of compound (XVla) in an inert solvent, such as
s5 aromatic hydrocarbons (e.g. benzene, toluene, etc.), and amides (e.g. dimethylformamide) or a mixture of
such solvents at room temperature for 10-48 hours to give compound (igb).
Compound (Ig) can also be produced by the prior condensation of the furan ring to the nitrogen-
containing heterocycle and subsequent modification of the side chain typically as described in Process 1 or

1"



13 EP O 413 343 Bl 48 hours to give conpound (XVIIb). The process from
conpound (XVI1b) ta conpound (X\ﬂﬁ@)mpﬁg?‘e carried out in generally the
same nanner as the process from conpoun | Xa) to conpound (I Xe) in Process
3. The reduction of compound (XVIle) to conmpound (XVIIf) can be carried out
i N geneB.dinlsyxangireof Shi@ocedura isiskownaslovhe conver si on of conpound (1Va) to
conpound (Va) in Process 1. Production of conpound (1gc) from conpound
(XVI'1f) can be effected by generally the sanme procedure as that from
conpound (Via) to conpound (laa) in ProcesdCHy Rt hat from conpound (IIle)
to cdpound (Xlla) in Process 4. The inhﬁrnedlatezagg end products obtained
in the above-descri bed processes can be ol at ed 10 purified by the
purification procedu known in orgaﬁF@zéy thetic chemstry, such as
filtration, exBr%@@Fﬁh iﬁl 1dr crystallization
and mgrious chr omat ogF, iC technlques Eac@xvib%he i nt er medi at e conpounds
may be directly submtted to the next reaction step wi thout isolation. Wen
t he desired product(ig ? salt of conpound (1) and the compound actual ly
synt hesi zed i s such F it can be directly purified and recovered as a
product. Wen the conpound synthesized is a free 15 conpound, it can be

convegted to an optional salt b Qihf)gpjer se known Procedure The conpound

(1) and phanﬂagﬁﬁ C accept abl e salt y exi sR™Hs adducts with water or
ts

ot her sol ven | so fal )y withiTtie—scope™f the invention.
Speci fic exanpl es of cbnpound (1{CBxpt’hesi zed by XM I)r ocesses descri bed

\ér ei nbefore are given in Table 1-1, Table 1-2 and Table 1-3. 20 25 30 35
40 4% 50 55 14 (XVIIa)

25
30

35

50

86
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ER O 413 343 Bl Table 1-1 5 [err] 45 50 55 15 EP 0 413 343 Bl EP O
413 343 Bl Conpound [err] 25 30 3gp@§Q1458a9B8155 17 EP 0 413 343 B1

Y

JACH2),s
Rlco-ff- }cx N >‘°H
5 ko 2 \(CHz)p

{XVIIb)
10
CH
Pl NaN,
R'co- —cn, \ >
\0/ (CHz)p
15
(XVIIc)
. /
~ . CH
20 ( 2)1 Reduction
RICO—& - CH, \ N, >
0/ (CHz)p
2 (XVII4)
CH
( 2)s Reduction
N w RICO—'I— ' CH, NH, >
\o/ (CHZ)p
(XVIIe)
* Act)
. 274 (Via)
n!cn,—E - ca, NH, -
0” (c*‘z)p
40
(XVIIE)
(CH:)!
45
RICH, |- CH N, >-z°
\o/ (cHy),
50 (Igc)

wherein Z° means 2% R, R?, L’ Hal, £ and p are respectively as defined hereinbefore.
The process from compound (lid) to compound (XVlla) can be carried out in generally the same

§6 manner as the process from compound (lic) to compound (Igb) described hereinbefors.
Compound (XVlla) is reacted with 5 fo 20 equivalents of compound (XVIIl) in an inert solvent, such as
benzene, toluene, dimethylformamide, efc., or in the absence of a solvent, in the presence of 1 to 2
equivalents of an appropriate acid, preferably acetic acid, at a temperature between 80 °C and 150 ° C for 6-

13



[err] 50 55 18 EP 0 413 343 B1 Conpound 40 [err] 19
EP0413343B1 [err] 40 45 60 55 2@p g 4f3i348 g413 343 Bl Table 1-2 [ err] The.
following test data are intended to illustrate the pharmacol ogi cal profile
.of conmpound (1). 55 21
48 hours to give compound (XVIib).
The process from compound (XVIIb) to compound (XVlle) can be carried out in generally the same
manner as the process from compound (IXa) to compound (IXe) in Process 3.
The reduction of compound (XVlle) to compound (XVIIf) can be carried out in generally the same
s manner as the conversion of compound (IVa) to compound (Va) in Process 1.
Production of compound (igc) from compound (XVIIf) can be effected by generally the same procedure
as that from compound (Vla) to compound (laa) in Process 1 or that from compound (llle) to compound
{lia) in Process 4. '
The intermediate and end products obtained in the above-described processes can be isolated and
70 purified by the purification procedures well known in organic synthetic chemistry, such as filiration,
extraction, washing, drying, concentration, recrystallization and various chromatographic techniques. Each of
the intermediate compounds may be directly submitted to the next reaction step without isolation.
When the desired product is a salt of compound (I) and the compound actually synthesized is such salt,
it can be directly purified and recovered as a product. When the compound synthesized is a free
15 compound, it can be converied to an optional salt by the per se known procedure.
The compound (I) and pharmaceutically acceptable salt may exist as adducts with water or other
: solvents. These adducts also fall within the scope of the invention.
o Specific examples of compound (I) synthesized by the processes described hersinbefore are given in
I\, Table 1-1, Table 1-2 and Table 1-3.
20

25

30

50
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EP. 0 413 343 Bl Test Exanple 1 Acute toxicity test 5 Using mal e dd m ce
wei ghing 201 g in groups of 3, eaghotfsiaagppound was oral |y adm nistered
(300 ng/ kg, p.0.). After 7 days, the aninmals were observed for death and
the m ninmum | ethal dose (M.D) was cal cul ated. The results are shown in
Table 2. 10 Test Exanple 2 Gastrointestinal notility stinulation test From
mal e Hartl ey gui nea pigs wei ghing 25 blgol B ileal strips, 2-3 cmlong,
were isolated. The ileal 15 strip was suspended in a Tyrode's solution bath
(30 m) while supplying a mxture gas of 95%[err]-5% CJerr] and .

mai ntafned at 371 [err]C ing an isotonic transducer the |ongitudi nal
contractions of the stri recq*ded. Supranexi mal electric transnural
stinmulation of 1-mllise rati jon was gi ven at 10-second intervals.

Each test conpound was e n (CQ{: hysi ol ogi cal saline and
added j,nto the organ bath. Thepe"f S@Fg? fest conpound on el ectric
transnmural stinulation was cal culated fromthe anplitude of contractions
(A) before admnistration and the anplTtude of contractions (B) arter

admi ni st r at icepaimidng t he fol | owi ng equation. 25 Amplification
degree (9% No. X A Y xRMOO [erg] Sonme of tig test conpounds
i ncreased the tonus of ileum specinens and, thus, caused el evation of the
so basel i ne—Ear_the compounds which caused this elevation. the result was
shown as "baseline el evated" 35 40 45 50 55 22 EPO41334381.;|"he data are

gﬁsent ed'(in Tabl e 2.” Chy, H A NCIC
20 : -NH NHCH,
ISUzC;H}
” ” ” ”
- ' -NH~ S NHCH,
NC S0.CH»
: 2 ” ” ” ”_ I
- 30 -NH NHCH,
NC
q H ” ” ” I
35 -HH NHCH,
% NC
S (CHa) 28CH, v ” - 2 I
% -NH "HCH:
45
50
55

15



23 EP O 413 343 Bl [err] [err] It will be apparent from Table 2 that
conpounds (1) and t'he phar naceutEPqp413zy348®@icept abl e salts of the invention
are lowin toxicity and high in gastroprokinetic activity. Furthernore,
t hese conpounds do not 55 show antihistamnic activity which is found in
ranitidin A ' i ons such as
gastric acid antisecretory action. Wiile the conpounds (1) or the
pharnaceutﬁ@ubhydacgeptabIe salis t@ereof gan be adnin%stered as such, they
are prefer¥iy provided as use-tail'ored pharmaceutical “preparations. These
pharﬁaceutical prepara- 24 EP 0 413 343 Bl tions can be advantageously
used in human and aninmals. The optimumroute of admnisiratron wll be
selected jn each therapeutic situation, from anong oﬂ&ZJE;&&xﬂ, t opi cal

d

intraorall subcutankous, intranfBcul &, intlravenous and |pt her routes. The

usefy dosage forns include capsules, tablets, granuNgsT PHNEWN,S. Syrups,

emul si ons, suppositories 5 and injections. Liquid preparations suited for

oral adm nistration, such as enul sions and syrups, C%g be gﬁpg{ tured

usi ng su aukagﬁgybfgﬁerials gs watgr, sugars such as\guérdsd " *sorbitol,
(o

fructose,¥etc., Xuch as pol yet hyl ene glycol, %r I% gl ycol,
etc.ys oils such as sesane oil, olive oil, soybean orm, etcﬂ,%ﬁneservatives

such as p-hydroxybenzoic acid esters, etc., and flavors such as strawberry
flavor, peppernmint and so on. 10 The capsul es, tabl et£, Wdler s, granul es
ard the Eike can be~#manuf acturee by u&ing appropriate exgipients such as

“actose, glucose, sucrose, mannitol, etc., disintegra IPTHS such as
star®h sodiumal ginate, etc., lubricating agents such as magnesi um

st ear at tal c,pgtigen bi nding nts guch ag pol yvinyl al cohol
hydr oxy opylcegﬁhqggé, gelatiﬁgﬁétc., surfactants such as fatty acid

esters, ,plastigizer glycerin, etc., and so on. 15 Prepar ati ons
part j.c rliy sﬁ‘éiﬁf?éffgyﬁihte¥al adffi ni st¥ation are sferile aqueous
products isotonic with .

4 4( CN CH, _ ” “w - n 2”

30
4 pl < !{CH 2 ” ” o” ”
: CaHs0.C C0:Cals
5 A3 . ” ” »” ” I
U -NH7 > NHCH,
0
45

50

55
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the recipient's blood. Injections, for instance, can be manufactured using
a vehicle which may be a sodi um cgp gighglgssgyution, a glucose solution or a
m xed sol ution of sodium chloride and glucose. Preparations for topical
application are prepared by dissolving or suspending the active conpound in
a mediumor a mxture of nedia, such as mneral oil, petroleumoil,
pol yhydri c —atcotror—amd—otter—vehrctes—20—whtch—are—generaty—used—+n
preparatioQ%m%gﬁ &opical application. For rectal adm nistration, the active
conpound cgajg be ?Ol‘?ﬂ at ed withp usipal sup@osi tory basz, such as cacao
butter® hydrogenated fat, hydrogenated fat Carboxylic acid, and so on. In
t hese non-oral preparations, too, there may be i ncorporated one or nore
auxi liary agents selected fromanong the diTuents, flavors, préeservatives
(i nclusive of antioxidants), excipients, disintegrators, lubric- 25 ants,
bi nderg, surfactants and plasticizers nmentioned for oralNQep@Nations. The
ef fective anount and the frequency of adm nistration of thgiconpound (1) or
t he phar euticall c able s s of ythe igvention degen n the dosage
form thgﬁﬁatient'éfﬂggzgﬁﬁ’body : ht,che t ype and sevgrit ﬁof t he
di sease to be treated and other clinical conditions. Gener y speaki ng,
howeves, the usual daily dosage is 0.01 to 1,000 ng/man, and the frequency
of administration is once a day or a few 30 divi dedCalsfs €02
foll owi ng Exanpl es, Use exanpl es and Reference Exanpl es argA{ntended to
il 'ustrate%e inventign in furthem detaid. Reference Exafpl eNg 35
[2-[(544_ t hyl am nonet hyl - 2-furanyl ) net hyl am no] et hyl ] AN -sret hyl -2-nitro
ethene?1,1 -diamine A nmixture consisting of 49.0 g (248 mo of et hyl
5- (di et hyl am nonet hyl ) - 2-f urancar boxyl ate and 150 g (2.496 nol) of
anhydr ous et hyl enedi ami ne was heated at 80 [err] C for 2 hours. After
cooling, the excess 40 ethylenediamine was distilled off under reduced
pressyre to give 54.8 g (98.0% of 5-
(dinetﬁylaninonethyl)-N—(Z-aninoethyl)-2-furancarboxanide (Conpound a) as
light yellowoil. NVR (CDCl[err]) [err] (ppm: 6.99 &6.25 (1 H d, J = 3.3
Hz), 6.90 (1 H, bs), 3.49 (2H s), 3.49 (2H, t), 2.86 (2H, t), 2.25 (6H, s),
- 2.01 (2H, bs) In 250m of dry tetrahydrofuran was suspended 1.67 g (43.9
ol ) g9f 1ithium al umi num hydride and a 45 solution of 5.0 g (22.2 mml)
of Compound a in 50 m of dry tetrahydrofuran was added dropwi se in a
nitrogen streamat roomtenperature. After conpletion of dropw se addition,
the m xture was heated under reflux for 12 hours. The reaction m xture was
cooled with ice and, then, 3.4 m of water, 1.7 m of 20% aqueous sodi um
hydr o»$ de solution and 8.5 ml of water were gradually added in that order.
. The m xture was then stirred under ice-cooling for 30 mnutes. The
\uinsoluble matter was filtered off and the filtrate was 50 concentrated
under reduced pressure. Finally the residue was distilled under reduced
pressure to recover

55
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4..09 g+«(87.3% of 5-(dinethylam nonethyl)-N-(2-am noethyl)-2-furfurylam ne
(Conpound b) as light yellow oi lpp 0NM3 daaelgfsl [err]) [err] (ppm: 6.31 (2H,

s), 3.71 (2H, s), 3.64 (2H, s), 2.69 (4H in), 2.25 (6H s), 1.89 (3H, bs)
A m xture consisting of 1.29 g (6.55 nmmml) of Conpound b and 970 ng (6.55
mmol ) of 1-nmethylthio-1- 55 nethylam no-2-nitroethylene was heated at 80 C
Wi th constamt—asprratTom for 2 fours. e Tesul tTTg T eact T o xtur e was
subj ect ed t8 Si | |§a gel colum chromat ography (chlorof orm nmethanol = 10:1 +
chl or of or m oI triethylamype 400:10g1) to give 720 ng (37.1% of
the title corrpound as l'ight tan-colored oil. MS(nmliz): 280 (Mt-OH) 25 EP
0 413 343 Bl NWR (CDCl[err]) a (ppm: 8.80 (1H_ bs). 6.51 (1Hs), 6.10 (2H,
s), 6.08 (1H bs), 3.75 (2H, s), 3.38 (2H, s), 3.27 (2H, m, 2.85 (5H m,
2.36 (1 H bs), 2.23 (6H s) IR (KBr; cnerr]): 3400, 2960, 1650, 1570 In
the fpllow ng Exanples 1 through 5, the respective conpundgNwere

synt hesi zed gener e%l (Ei n 5 accordance with the procedure Ifescribed in
Referenc&Exanpl e 1. LE 1 4 -
[[2-[(5-"Pemret hyl aEﬂ $1 - 2-fur ahyl ) net hyl ani no] et hyl }am B(rrethyl am no) m
et hyl ene] propanedtaftérile i o (Conpound 1) M5(m z): 302 ( NVR (CDCl[err])
[err}s (ppm: 8.81 (1H, bs 6.10-(2H s), 5.80 (1H, bt), 3.80 (2H, s), 3.35
(2H s),4% 25 (2HCaHy) 28CBs (3H, ), 284 (2M 1), 2.24 (6H, s), 1.79 (1 H,
bs) 15 IR (KBr; cnferr]): 3330, 2950, 2200, 2160 EXAMPLE 2

N-f 2- [ (5- Di net hyl agi nonet hyl - 2-f uranyl ) et hyl ami no] et hyl ] - N' - net hyl - 2- benze
\nfesulfon%‘ - 2- cyarfoet “e- 20 1, 1-,di am ng (Con;pound 2) MS@EmM z): 385 (M+) NWR

(cDCer 1P [err] %8.73 (1H, bs), 7.3-8.0 (5H m, 7.07 (1H, bs), 6.10
(2H, s), 3.68 (2H, s), 3.37 (2H s), 317(2H m, 2.92 (3H d), 2.75 (2H,
m, 2.30 (6H s) 25 IR (KBr: cnferr]): 3350, 2940, 2175 EXAMPLE 3

” ,{ 3 < !‘ CH. ” ” ” ”
\ N '20 l NCH. ” ” ” ”

50

65
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N-f2- [ (-5- Di net hyl ami nonet hyl - 2- f uranyl ) met hyl am no] et hyl ] N - met hyl - 2- met han
esul fonyl - 2-cyanoet-hene- 30 1, 1-dgpigifi§ shsgyround 3) MS(nmiz): 323 (M) NMWR
(CbCferr]) [err] (ppm: 8.75 (1H, bs) 6.97 (1H, bs), 6.10 (2H, s), 3.73
2H, s), 3.38 (2H, s), 3.27 (2H, m, 3.04 (3H, s), 3.00 (3H, d), 2.80 (2H,

, 2.22 (6H__s) 35 IR (KBr; cnferr]): 3320, 2940, 2170 EXAMPLE 4

2-(2- FuranyInEt Q%amn no) et hyl ] am no( net hyl am no) net hyl ene] propanedi nitri |
( Conpound 100- 101 [err]C El emrental analysis; ([err] 45

I
r

~

cd. (% C 58.95, H6. 17 28R%7 Foudd (%9: C 58.%6, H28.16 45
[err] ﬁB(niz) 245 (NH) NVR (CIKIerr]) [err] (ppm: 8.81 (1 H, bs), 7.38 (1
H, dd, J —3—F —5 ; : et ~-21 (1
H dd, J = 0.73, 3.17 Hz), 5.80 (1 H bt), 3.80 (2H, N €3 Zg N(2H, q), 3.04
(3H, d) 2 84 (2H, 1.79 (1 H bs) IR (KBr; cnferr]): 3480, 2200,
2160 5 Eﬁ41 Eﬁ EXAMPLE, 5 .

[[3-](5- vth sthyl -2-fu hyl)”ethyl&nlno]propy“anl H](nethylanlno
) met hyl ene] pr opanedi mtrile (Cbnpound 5) mp.: 149-151 [e C (di funarate)

El emental analysis: Cerr] 10 Calcd. (9: C
52. 55, H 5. 88, NCH%. 32 Found (%: C 52.79, H 5. 90, N 15. 04
NVR (GeCl[err]) [e (ppm: 8.21 (1 H bs), 6.03 (2H, s), 5.80 (1 H, bt),
3.81 (Zktzﬁ), 3.3 (2§cHs): 3-20 2H mx ” y
I\JJr" c H 3
20 CHs
JS. NCH 2 ” ” ” ”

26

2b CH:UOCH: ” ” ” ”

30 )
2? O CHa ” ” ” ”
B /\ |
\/ 2 8 0 NCHa. | ” ” ” ”
40

29 {—\ NCH 2 s ” ” . ”
N/ .

45
30 CH;N NC“: s ” ” ”
\—

50

56
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lﬁ{ 3.05 (3H, d), 2.65 (2H m, 2.24 (6H, s), 1.52 (2H m IR (KBr;
cnferr]): 3320, 2900-2950, 2200, fier ence Exanple 2 20

5- (Di met hyl ani nomet hyl )-N[z-(lE"Z&ﬁp"ﬁﬁéilr

- met hyl am no- 2-ni trovi nyl am no) et hyl ] - 2-f urancar boxam de Usi ng Conpound a
of Reference Exanple 1 and 1-nethylthio-1-nethyl am no-2-nitroethylene, the
titl e conpethrg—was—syHthestzetd—t+rother-wse—the—sanme—manmer —as— T Ref er ence
Exanpl e 1. 1143 :%%84- 186[err]C 25 Elenental analysis: [err] Calcd. (9:

C 49.50, BB %60, y N 21.99 Rounga(%: g C 49.58, §;46.85, N 22.24
MS(m g): 294 [ Mk-OH)" NMR (CDC[err]) 'a (ppm~ 8.77 (1 H. bs), 6.95 & 6. 40
(each 1 H, each d, J = 3.3 Hz), 6.58 (1 H, bs), 3.42 (2H, s), 3.35 (4H, m,
2.83 (3H, @), Z° I8 (b6H, S) 35 TR (KBr; cnmerr]): 3430, 3250, 1660 In
the foll owi ng Exanples 6 through 8, the respective co ¥ were pr oduced
generally by the sanme procedure as in reference exanpl eAEXAIVPLE 6 40
N-[2-101- hyl am noj 2, 2- di cyano\dgy! arff no) etjhyl - 2- f ur axftar Qitkam de

( Conpoun ) mp.: 148-149 [err]C 45 A4 El emrent al
analysis: [err] Calcd. (99:C 55.59 "H 5.05, N 27.01 Found (%: C 55.43,
H 4.98, N 26.91 50 M5 (mz): 259 (M+) NWR (CDCl[err]) [err] (ppm:

7.52 (1H d, J=1%83 Hz); 7.16 (1H, d, J=3.48 Hz), 6.96 (1H, m), 6.83 (1H,
m, 6°55 (1 H d—3 = 1.83, 3.48 Hz), 5.80 (1 H, m, 3.68 (4H bs), 3.01
(3H d) 19y (KBr; {cnf cliGy: 3320-8480, 2220, 2160, 1645 5% 27

-
./
20
33 HUOCH’ ” ” /7 /"
: N CN
e >
31_' NCH, y/ ” ” -N -CH,
W NC.-CH
' PN
3§ ” ” CH3 ”. -N N
) . \—v
40
45

50

55
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EP 0 413 343 Bl EXAVPLE 7 5-(Di net hyl am nonethyl)-N-[2-(1

- met hyl am no- 2- benzenesul f onyl - 2 gp\p4@gq8E1am no) et hyl ] - 2- furancar boxam de
(Conpound 7) 5 M5 (mz): 399 (M) NWR (CDC[err]) [err] (ppm: 7.37-8.08
(5H, m, 7.13-7.37 (3H, bs), 7.03 & 6.23 (each 1 H, each d, J =3.2 Hz),
3.47 (2H, s), 3,40 (4H m, 2.97 (3H d), 2.23 (6H s) IR (KBr; cnferr]):
3330, 2175, 1640 10 EXAMPLE 8 Table 1-2

5- (D net hyl am nonet hyl ) - N-[ 2-( 1- me?hhyl am no- 2, 2-di cyanovi nyl am no) et hyl | - 2-
furancar boxam de (Conpound 8) 15 mp.: 136-140[err] El enmental analysis:
[err] 520 Calcd. (%9: | C56.95 H 6. 37, N
26.06 Found (%9: C 56.69, H 6.37, N 25.84 M5 (nfz): 316 (MF) NMR
(DMSO-d[err]) [err] (ppm: 8. (4 H, bg),27.40 (1 H, bs), 7.03 & 6.43
(each 1 H, each d, J =3.3 Hz) )1 3.46 25 (ZH B.38 (4H, nm), 2.81 (3H,
d), 2.116 (6H, s) IR (KBr; cgterrpyy:™§3203480; )2950- 3010, ' 2220, 2160, 1650
EXAMPLE 9 30
[[2-[(5-Met hoxynet hyl - 2-f uranyl ) net hyl am no] et hyl ] am no( et hyl am no) net hyl e
ne] pr opanegl (Com pound 9) In 20 m of dry nethanol was dissol ved
5.0 g (26. gbﬁ#’%ﬁé g’fo'et hyl X5- chl or omet Hyl - 2- f ur ancar bokyl ate, foll owed by
addi t i;pn o TH—of—a—28%s° or—of—soth rethoxtrde—r—nethanet. The

m xture was stirred at roomtenperature for 17 hourgcsat_fche end of which
time it was neutralized with 1 N-hydrochloric acid. Thgfresulting

precipitate s filtered d the fi]Jtrate S C r under
\U®Bduced pressére. The reiaas di ssdt¥ved i n*Chl Bagfor m@@& he sol ution

was washed with a saturated”aqueous sodi umchl oride solution and dried over
anhydr ous magnesi um sul fate. The solvent was then distilled off under
reduced presgige to 40 giver3.73 g (82.#% of gethyl #”
5- nmet hoxynet hyl - 2-f urancar boxyl ate (Conpound c) as light yellow oil. NWR
(cbCferr]) Jerr] (ppm: 7.13 & 6.45 (each 1 H each d, J = 3.4 Hz), 4.43
(2H, &, 3.84 (3H, s), 3.36 (3H s) ’

Table 1-3
. . NC CN
—/ % ~
X Y— NH(CH.) »— N  NH
35 ] :
N\ Compoung No, X _ Y
%0
. 38 - 2- Cﬂzé ) 3~ CH2
45 39 3—- ” _ 27
4o 20— T g
50 LM 4— ” Qe

The following test data are intended to illustrate the pharmacological profile of compound (1).
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Usi ng Conmpound ¢ and anhydrous et hyl enedi am' ne, the correspondi ng procedure
of Reference Exanple 1 was repe g4t|$

5- (net hoxynet hyl ) - N- ( 2- am noet hy § urancar boxam de (Conpound d) as |ight
yellow oil. 45 NVR (CDC[err]) [err] (ppm): 8.09 (1H, bs), 7.09 & 6.41
(each 1Hestemghpleh J =3.4 Hz), 4.38 (2H, s), 3.47 (2H, t), 3.36 (3H, s),
2.88 (2H 1), 2.11 (2H, bs) Conpound d was reduced in the sane nanner as in
Ref er encevtxmiopitestl to gi ve 5- (et hoxymet hyl ) -

N- (2- am noet hyl ) furfuryl am ne( Conpound e) as light yellow oil. NWR

( CDC[ er r] ) Uginarmgle dmicy weighing]20%1 § inCopoupefcda each fest eoqppung wag) ergllyzdpip r‘9‘143091

(2H, s),makayo). Afer %yays.3heggnimalyrere pbsoryeds for dopth angythe fmmwm('sthf' ae7)
Conpouncfa'é“'%i??d L( met hyl t hi 0) gmet hyl anmi no) met hyl ene] mal ononi tril e, the

cor r espondMidesy so%%smﬂﬁl“éran Ref erence Exanple 1 was repeated to give
Conpound. 9 as light yellow foam mp.: 135-136 [err]C (hem fumarate) 55 28
EP O ’Afliﬁé—r@—% enent al anal ysi s: [err] Calcd. (99: 57. 37, H

al
6. 44, F C 57. 16, H 6.41, N 20.79 5 M5 (m z):
Ry '"MT“‘%% G52t dot 28 %ﬁrzlw(p"?(;i%
S || % 1 I S [l
e o Bl LRl S R, S

] )and %%ﬁﬂme thﬁ'ﬂ |tud|nal contractions of the strip were
1[ 2- [ (5-rbdotdd@ PEuBREATAI m& lfrx smaraf $ifvidiidn) o8 trkilideodhid riRfaBdnhWds] gvah RO (0&kdhal ami n
o) et hyliger@dipr opanedi nitrile 15 (Conmpound 10) In 10 m of tol uene was
disssol ved Bach tegt dolipoihd N Hizsovbd @tskigpbndad diphgsialogietilsgline 2nd addediota tiamrgah bitie,
f ol | oasedrhb pfiaeel dil daicto testodompéundion EBdiribtramsmdirdl stifulglion srepcaiolated fromdhe ahtplituda oft ur e
was heatoeniragtiond (X) [before] a@minisiratid® airbihe smplitide of cantradtionsgB) afleeadmirigitaticorusing sheur e
was fi | tfellowidg equatioprove the precipitate and the filtrate was 20
concentrated under reduced pressure. The residue was then purified by
silica gel colum chromat ography B - A

25

Amplification degree (%) = X 100

Some of the test compounds increased the tonus of ileum specimens and, thus, caused elevation of the

N~ 30 baseline. For the compounds which caused this elevation, the result was shown as "baseline elevated"
85
O
40
45
60
665
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(chl orof orm nmet hanol = 20:1) to give 2.26 g (58.1% of ethyl

5-di i sopropyl ami nonet hyl - 2-f ur ancgplpapeglsas g1( Conpound f) as |ight
tan-colored oil. NVR (CDC[err]) [err] (ppm): 7.06 & 6.28 (each 1H, each d,
J=3.2 Hz), 4.31 (2H, q), 3.68 (2H, s), 3.05 (2H, m, 1.35 (3H t), 1.04
(12H, d) 25The datags prepe@eshindaiel2f and anhydrous et hyl enedi ami ne, the
correspondi ng procedure of Reference Exam ple 1 was followed to give

5- (dii sopropyl am nonet hyl ) - N- (2-am noet hyl ) - 2- f urgncar boxamn de as
tan-colored oil. Reduction of this conpound in th@§ same manner as in

Ref er efice Exanpl e L, thout prior purification gage

5-(diisopropyl am thyl)-N-(2-am noet hyl)furf ur%l'an‘i ne (Conpound g) as
light yell ow oil- .;CDC[é?r]% [Rrr? (Bpn¥: B. 090 (2H %)23.75 (2H, s),
3.62 (2H, s), 3.8« m, <. AHMM Y 1992N( 3k, B)Q 18P6 (12H, d) 30
Usi ng fonpound g3 [ (et hyl t hi 0) (et hyl am no) rreﬁhyl enel propanedinitrile,
the correspondigh@&roce- dure of Reference Exanmpl 1 was foll owed to give
Conpound 10 as ¢ gight yellow crystals. mp.: 79- 80derr]C 35

El enent al anal - [err] Calcd. (%: C 63.66, # 8.44, N 23. 44 Found
(%9: C 63.81, o®m. 49, N 23.55 40 M5 (mz): 358 (M+), 343

(M- CHserr]), &uaé{ M (CH err] NVR (CDCI[err]) [err] (ppm): 9.0 (1H, bs),
6.10 (2H, s), = (1H, bt), 3.74 (2H, s), 3.60 (2H, s), 3.25 (2H, m, 3.06
(2H, m, 3.05 .- d), 2.82 (2H, nm, 1.97 (1 H bs), 1.06 (1 2H, d) IR
C(KBr; cnferr]) s £20, 2900- 2950, 2200, 2160 In the foll ow ng Exanples 11
“through 13, t h& f{&specti ve conpounds were pr.oduced, in ac,ccordance wth 45

the prcedure &f|&Forth in Exanple 10. E'gAl\/"ﬁLEEllE ® o
[[2-[(5-Pyrro|I‘a‘gﬁir}ﬁy'_l‘rrethyl-2-furany|)rret'ﬁy|arriﬁo]ethf@]@'rethylarrino)rrethyle
ne] pr opanedi ni §i|8El( Conpound 11) mp.: §03310% CiE58 o
El errent al al ysY§ o[ M rRCRc® (N Cu629l7% & 7B7@ *N 25.59 Found
9 : 62.90, 14 . o -t
(%: 623 EABVR2 g 99009 T
© [ O e i
[ ~ =~ et e~ -
1] Q ] [} Q @
n 0 1] 0 0 [}]
g o o o T @
. L o9 O o 0 Q9
N
30
>
35 Lo
. .§ ¢
\_J X'l © © © © © © o © © o o
o) 0 O O © © © o0 o o © © o o
"EGRRIRRIRN TR ASIN
40 &
g E
<
45
e ]
=1
§.
&0 0
EZ2l ~ LW w & o
5 ST ¥ ILeT§ QY

55
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EP. 0 413 343 B1 M5 (mlz):328 (Mt) NVR (CDClerr]) [err] (ppm: 8.57 (1 L,

bs), 6.12 (2H, s), 3.76 (2H,
2.81 (2H, t), 2.52 (44, m, 1.79 (4H,
2900- 2950, 2200, 2160 5 EXAMPLE 12
[[2-[(5-Pi peridinonet hyl - 2-furanyl ) net
] propanedinitrile (Conpound 12) 10 E
C 49. 89, H 6. 98, N 19.39 15

49. 605 H 6. 89, N 19.09 M5 (m z):
(ppm™ 8.60 (1H, bs), 6.12 (pRHg|s), 3.
bg), 3.04 (3H, d), 20 2.82 R f),%N2
cnmerr]): 3200, 2900-2960, §
[[2-[(5-pi peridinonmet hyl -2-¢
yl engj mal onate (Com pound® ¥
Calcd. (99: C 59. 30, "
8. 39, N 11.90 M5 (m z):¢@
9.34 (1H, bs), 9.19 (1H, q?ﬁ
4.14 (4H, q), 3.77 (2H, s)a~E52 (2H,

S) ,EFS0 313 $43B1 S) ,

3.26 (2H, bg), 3.04 (3H d),
m cnerr]): 3300,

hyl ami no] et hyl ] (et hyl ami no) met hyl ene
bent al analysis: [err] Calcd. (%:
Found (%: C
342 (M+) NWR (CDCl[err]) [err]
/5 (2H, s), 3.60 (2H s), 3.25 (2H
F4T?(4H, !, 1.60 (6H m) IR (KBr;
EXARPLE 1@ 2 Di et hyl
Hylanino]%thyl]anino(nethylanino)neth
hl anal ysis: [err] 30 '
N 12. 57 Found (9 : C 59. 31, H
35 NVR (CDC[ err]) [err] (ppm:
11 (each 1H, each d, J=3.11 Hz),
5), 3.29 (2H, t), 2.92 (3H, d), 2.82
1.50 (6H, m, 1.28 (6H, t IR (KBr;
VPLE 14
) met hyl ami no] et hyl ] - 2-i m dazol i di nyl

| R (KBr;

A) 45 A m xture consisting of
y| am nonet hyl ) - 2-f urancar boxyl ate and
ne was heated at 80 [err]C for 5

~idene] propanedinitrile &H pound 1

\20.0 g (101.5 nmmol ) of etlftj/?‘g)-(dgrreth
52.3%y (507.8 mmol) of odi ef Bi# ene§ri anj
hours. The excess dietbyl gnetgg ngne

™~
.
N

(co
72.1
33.4

25

able 2
baseline el

£

30

0o

”
a
-
-]
h

(=4
(=4
B )
x A

>300
>300
200

™
o
-
144
-
S
&
Q
+
3
Q0
<

compound)

No.
compound)

3
s

50

Metoclopramide

Compound

Ranitidine
(reference
(reference

It will be apparent from Table 2 that compounds (I) and the pharmaceutically acceptable salts of the
invention are low in toxicity and high in gastroprokinetic activity. Furthermore, these compounds do not
show antihistaminic activity which is found in ranitidine and are excellent in isolation from undesirable
actions such as gastric acid antisecretory action.

While the compounds (1) or the pharmaceutically acceptable salts thereof can be administered as such,
they are preferably provided as use-tailored pharmaceutical preparations. These pharmaceutical prepara-
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was distilled off under reduced pressure to give 25.06 g (97.2% of

5- (di et hyl am nomet hyl -N-[ 2-[ N - (&P 0 413 343 B1

am noet hyl ) am no] et hyl ] - 2-f urancar boxani de (Conpound [err]) as tan-brown
oil. NWR (CDC[err]) [err] (ppm): 7.01 & 6.28 (each 1 H, each d, J = 3.1
Hz), 6. 9Bong tarthe dovantag@udii uged i humpn ar@l epihae2H, 50 ), 2.78 (6H, m, 2.40
(4H, m, 1.T6e optmym repte of adminigtaipn Wik e Colagiesiin dathetherppoylipssitnation drow dameng bl sane
manner a%eciah Weﬁt@ﬂ@bﬂﬂm@ intragryscyles; istrayenous and other routes.

(di net hyl arfihpy#aBi AgsRge fs jncjugp cqudefnﬁaw%wvlysam%qsavwf ]°F‘U'|3’F”Eﬁ SHPRYFiteTies

g)(:ogpofténanqﬁlg‘é@:rseh ht yeI I ow gll | NIVR HCD%err Le%:rj;sy ?c n 6. 75 2H
m'x][ur f a m T il, ovemls nonle g’ IV f
mol ) o P%gro nz iﬁamd ’l'?d%é?%f ﬁ §.— "n‘ % i ‘%
%OE(SLP]é o H[l,e 3 d hg M,L:’i Higagng Fnaggﬁ % )Jc'Blgnts
| ch dl m alginate, e
(chi or of Refeiret Babblcoth i@ Pl @.ﬁy::m;z.

nesﬁ D 1tdle, HE
FRarest Ko

100: 10: 1hydryfthpiRolliose) gBlat W é&lsae% EQWQeQédh i etc.,
159- 160[%&%(%?\0furmgr;t e) 30 EP 0413391,3 B?L El enment a:I gngﬁysblegn [err]

Cal cd.15 ( %9 :Preparafiond parBéllarly suitet fr @Stenteral ablinfhiBtrdicn e 4ille (28Qsous products Fsotbhic with H
6. 18, thRl rdcibieffs Bibmd( Mibctibins, Bl Mstbids,) callb&mahiiddjurdd@sing a (¢hiss) which.may bé.aGoditin
(each 1 khloridaediutidy, ablucoss .s8idtiohidy) 3 miedsblufichidf saijum chiodde dndlglucasd., 4. 38 (2H, s),
3,89 & 3. 3Prdpamtidns Rirlfopieal@hpplicatiod are plapar8d by difsdIving pr, suSpeBdingtih® adi%e ¢cpmoimd 2t
\each t, bediug od2 migursdf Media, sRciBd& Hidbial olOpsiroié@n oil, polthydidalcohglngnd rottip) veh@RE0,
2900- 20 6@hiclp@e generih:eed-i/AxdparEtions fir tbpjcal Sypficatiensi s of Conpound 14 (al ternative
process) A Fef secial asminisiration.t the, compgung carsbe ferifajed yith a usual suppository base, such

[ bi (et Ayt lzyyt?re'nﬁ pesiy s Jyiemied i beni etz (30 ol ) of

N- ( 2- ani no e H’gfgz °&‘?ﬁ“ﬂ?—3" sthera may é’ﬂ “&P’W‘G‘Sﬁ’rﬁ’ % Byxfliary gaenis selogiad t ant
aspi rat | 1"5‘ th rs presepyziyes (i Ohep F’?tﬂ p'ﬁm d!?'"@@'a[j's( ¥Bric ol )
oo o engg i&f 9%'“:@% 'e“"mﬁs& LT, i

of vt er i d ke {” calbbr Lﬁéﬁ sﬁi’sk.a&a f' ed

nd, offh
\/f f and 5 allptlosh&?lsviﬁ)ti 8 1\3&%&;&3&‘ Qné ﬁietf Euency of admlmstratlon is once a day or a few

30 dlwded doses a day.
The following Examples, Use examples and Reference Examples are intended to illusirate the invention
in further detail.

Reference Example 1

85
N-[2-[(5-Dimethylaminomethyl-2-furanyl)methylamino]ethyl]-N'-msthyl-2-nitroethene-1,1-diamine

A mixture consisting of 49.0 g (248 mmol) of ethyl 5-(dimethylaminomethyl)-2-furancarboxylate and 150
g (2.496 mol) of anhydrous ethylenediamine was heated at 80°C for 2 hours. After cooling, the excess
40 ethylenediamine was distilled off under reduced pressure to give 548 g (98.0%) of 5-
{dimethylaminomethyl)-N-(2-aminosthyi)-2-furancarboxamide (Compound a) as light yeliow oil.
NMR (CDCls3) & (ppm): 6.99 & 6.25 (1H, d, J=3.3 Hz), 6.90 (1H, bs), 3.49 (2H s), 3.49 (2H, 1), 2.86 (2H,
1), 2.25 (BH, s), 2.01 (2H, bs)
In 250ml of dry tetrahydrofuran was suspended 1.67 g (43.9 mmol) of lithium aluminum hydride and a
45 solution of 6.0 g (22.2 mmol) of Compound a in 50 ml of dry tetrahydrofuran was added dropwise in a
nitrogen stream at room temperature. After completion of dropwise addition, the mixture was heated under
reflux for 12 hours. The reaction mixture was cooled with ice and, then, 3.4 ml of water, 1.7 ml of 20%
aqueous sodium hydroxide solution and 8.5 ml of water were gradually added in that order. The mixture
was then stirred under ice-cooling for 30 minutes. The insoluble matter was filtered off and the filtrate was
50 concentrated under reduced pressure. Finally the residue was distilied under reduced pressure to recover
4.09 g (87.3%) of 5-(dimethylaminomethyl)-N-(2-aminoethyl)-2-furfurylamine (Compound b) as light yellow
oil.
NMR (CDClz) & (ppm): 6.31 (2H, s), 3.71 (2H, s), 3.64 (2H, s), 2.69 (4H, m), 2.25 (6H, s), 1.89 (3H, bs)
A mixture consisting of 1.29 g (6.55 mmol) of Compound b and 970 mg (6.55 mmol) of 1-methylithio-1-
55 methylamino-2-nitroethylene was heated at 80 ° C with constant aspiration for 2 hours. The resulting reaction
mixture was subjected to silica gel column chromatography (chloroform-methanol = 10:1 + chloroform-
methanol-triethylamine = 100:10:1) to give 720 mg (37.1%) of the title compound as light tan-colored oil.
MS(m/z): 280 (M*-OH)
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residue. The resulting precipitate was collected by filtration and washed
"with 30 Ml of ethanol to give 7.ef0913 348 89 of

[ 1-[ (2-tosyl oxy)ethyl]im dazolidinylidene)propanedinitrile (Conpound n) as

white crystals. 25 174-176[err] C NVR (DVMSO-d[err]) [err] (ppm:

7.93 (1H, %(CDﬁlsBB(P&“)rwgﬂ(ﬂebsirﬁSZWH 8ab1P @H, 9)-8P81H:ibY), 3.25 28, ). 438 (24, 5), 3. 20-

3.90 (6R27 @t m)22ﬁ§1(5 ap). 2-36 (1K ps) 883 (BH. 9f  di met hyl f or mami de was di ssol ved 7.0

g (21.1 mJ[BK Br; %3030 159487%f t er addition of 6.9 g (105.4 mol) of

sodi um azﬂﬁ » P'8s el 15!? :clfe srePerlv @"PP”"E'?T"GFG synthesined  gomgrally rin

cool i hgZ°PHRERY v@ﬁf’mﬁﬁggmtﬁ'ﬁ"f"i’q % f?f?'?"e % educed pressure and 100 ml of

ethyl agg @%@1 s added to the residue. The 30 insolubles were filtered off

and the—i e was washed with 70 m of saturated aqueous sodi um chl ori de

sol ut i Ofo-feby

Sl o ol Lo R o P e o R B SR

resulting crude crystals were recrystallized fromi sopropyl al cohol to give

4.0 g (93.M8vzpBso (k4 ( 2- azi do) et hyl ]i m dazol i di nyli dene] propanedl nitrile

( Conpound NBR @8Ch) D@pmPpB.EMIHCEsY, B{181(2H $)3580 (1H, bB) Beo (24 AF 3181 |\ Bs er r])

[err] (ppaeH, . 228 (2H ), 22a)eH, 3), Bfe @H1S) (8H, m In 120 m of ethano

di ssa$ ved IB(KBr,gm("):3330, A960] J20@m21660npound o with heating and a suspenS| on of

180 ng (5 wwg of 10% palladiumcarbon in 5 m of water was added. The

m xt ur cEXMPLE2 rred under bubbling with hydrogen gas at roomtenperature

fof 4 hours. The catalyst was then filtered off and 1.2 g 40 (10.3 nmol)
et f urra'?hl%l(“ia%i"athmmméw -ugnyl)methylamingletyll-N'-mietyherberagnesuligas-2teeanbetbnen der

ref | &k *bF'a'E'Ge fﬁ°ﬁ‘ﬂ?‘@§2) The precipitate separating out was col |l ected by

fil

tratlo dvmth et hanol to give2439(60 3% of
[1-(2-am n%z r% panedinitiile hem fumarate
(Corrpouggq, g g 5%1 797.(11 53), Y2, sp 3EF &2 M B33 CRIVR
(D20), [ ,)3 "s”}/ 3. 95 (6H, m, 2.93 (2H, t 45 I n
300 m of e ano was susp ended 6.14 g (26.1 mmol) of Conpound p foll owed

by addigyappels @ sol ution of 4.0 g (26 1 nmol ) of
5-di retthylam nonet hyl furfural in 50 m of ethanol. Further 5.3 g (52.3
Mol ) O[5 BrinbtiiainonRthRSurasl A Gth IR AR 1A Methyl2- rﬁ&ﬁéﬁééﬁl%n%@%ya%&tﬁe{ngd at
“roonmt enpaisrmihaCoOmpsand 35 hours. The reaction mXture was then 1 ce-cool ed and
1.2 g (31.4 mmol ) of sodi um borohydride was gradual |y added. The m xture
was stirr 8&(mindies (Me-cooling for 30 mnutes, at the end of which tine the
sol vent WHMRZQODClg)is<prim)] &% (04, fos), dev ¢ Hcbs), 630 (tues)vm (24ldxd.3808, &7l s.ofeurwh hyl ene
chl ori dE048H s} REO (BHxd)LR-89 @b an)v@22t@tiswi t h 150 nl of saturated aqueous sodi um
chl of5i de HoKB% PoT)): 8830, 2040.847%1 of 4 tines. The organic |ayer was dried over
- anhydrmem um sul fate and the solvent was then distilled off. Finally
ere Lvds purlfled by silica gel colum chromat ogr aphy (et hyl

acet at han | am ne = 200:20:1 - 20:2:1) to give 5.49 66. 99
of %n‘ﬁ@gﬁ Ul’ﬂ_"){ gw fnBwptxﬂ]am(nmhylam|no)methylene]propanedlm2r|le (Con?pound 4) g ( "

m.p.: 100-101°C

Elemental analysis: C12HisNsOQ

45 Calcd. (%): | C5895, | H6.17, | N28.77
Found (%): | C58.76, | H8.16, | N 2855

MS(m/z): 245 (M*)
NMR (CDCls) 5 (ppm): 8.81 (1H, bs), 7.38 (1H, dd, J=0.73, 1.71 Hz), 6.34 (1H, dd, J=1.71, 3.17 Hz),

6.21 (1H, dd, J=0.73, 3.17 Hz), 5.80 (1H, bt), 3.80 (2H, s), 3.25 (2H, q), 3.04 (3H, d), 2.84 (2H, m), 1.79 (1H,
bs)

IR (KBr; em™"): 3320-3480, 2200, 2160

50
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55. In the foll owi ng Exanple 15 through 33, the respective conpounds were
produced in accordance with the pepqesisgrsazsat forth in Exanple 10, 14 or
14A. 31 EP 0 413 343 Bl EXAMPLE 15 Di et hyl

[ 1-[ 2-[ (5-di net hyl am nonet hyl - 2- f ur anyl ) net hyl am no] et hyl ] - 2-i m dazol i di nyl
i dene] el XMRAESCom pound 15) 5 El enmental analysis: [err] Calcd. (%: C
56. 32, H 8. 04, N 14.32 10 Found (%:

56.47, §ig-Bmetylamipomethglp- fwmﬂ)mptbylamrmo:(mmml(mgthwmqn@mqeequmgam[deml?
(ppm): 8.%68MpoUpd S5y 6.05 (2H, s), 4.12 (4H, q) 3.70 (4H, m), 3.59 (2H,
t), 3.%6 (2H, s i _& s), 2.81 (2H, t), 2.23 (6H, s), 1.26 (6H, t) 15
IR (KBr: cni™¥ %‘?‘?5‘3 d#umagelh ' 1740, 1200 EXANPLE 16 20

[ 1-[ 2-[ (5- Et hyl et hyl aminonethyl - 2-f uranyl ) net hyl ami nol et hyl ] -2-i i dazol i di
nyl i dene] propanedinitri eEl(anﬁ‘mtal amda¢1ﬂlﬁ)Nsmm4H4¢07 111 [lerr] C

f rate) 25 o T aflysis: [err] Calcd.
R S AT | Ca"’;,gg;lsl ed o Rung @%ge %ﬁﬂz H6.31, N

' F
18. 32 30 VB (rﬂz) > e e S L Copd): 6.13 (1H, bs),

6. 08 (2H, 65 6 349 l-{Q 2.90 (2H, t), 2.45

(2H, q), 3%05@'“(@’0’%) <PP".'2 gé@ ()2H 81 5@8(‘(*!3!4 51 @R, RB% (2Hoﬁa[seaorq|7 m),
D112 [ ?%‘?9 ”% §?‘|§9I)mathyl ani no] et hyl ] - 2-i ni dazol i di nyl i

[1-[2-[(5- DIt} 9 ??e
dene] pro edi.n o |ee2 (Conpound 17) 40 mp.: 115-118[err]C
:(dJ/hydr %WS—L

5-(Dimethylaminomethyl)-N-[2-(1-methylamino-2-nitrovinylamino)ethyl]-2-furancarboxamide

Using Compound a of Reference Example 1 and 1-methylthio-1-methylamino-2-nitrosthylene, the title
compound was synthesized in otherwise the same manner as in Reference Example 1.

m.p.: 184-186°C
25
Elemental analysis: C1aHz21Ns0s + 1/6H:0
Calcd. (%): C 49.50, H 6.60, N 21.99
o/ - Found (%): C 49.58, H 6.85, N 22.24
MS(m/z): 294 (M*-OH)
NMR (CDCls) & (ppm): 8.77 (1H, bs), 6.95 & 6.40 (each 1H, each d, J=3.3 Hz), 6.58 (1H, bs), 3.42 (2H,
s), 3.35 (4H, m), 2.83 (3H, d), 2.18 (6H, s)
35 IR (KBr; cm™): 3430, 3250, 1660
. In the following Examples 6 through 8, the respective compounds were produced generally by the
U/ same procedure as in reference example 2.
EXAMPLE 6
40
N-[2-(1-Methylamino-2,2-dicyanovinylamino)ethyl-2-furancarboxamide (Compound 6)
m.p.: 148-149°C
45

Elemental analysis: C12H13Ns Oz

Calcd. (%): | €55.59, | H5.05, | N27.01
Found (%): | C5543, | H498, | N26.91

50 MS (m/z): 259 (M*)

NMR (CDCls) & (ppm): 7.52 (1H, d, J=1.83 Hz), 7.16 (1H, d, J=3.48 Hz), 6.96 (1H, m), 6.83 (1H, m),
6.55 (1H, dd, J=1.83, 3.48 Hz), 5.80 (1H, m), 3.68 (4H, bs), 3.01 (3H, d)
IR (KBr; cm™1): 3320-3480, 2220, 2160, 1645
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El ement.al analysis: [err] Calcd. (% : C 49. 89, H 6. 98, N 19.39 45
Found (% : C 49. 60, H 7. 2%p 0 413 Bi3!81 10 M5 (i z): 342 (M) NMR
(cbCferr]) [err] (ppm: 6.07 (2H, s), 5.83 (1H, bs), 3.76 (2H, s), 3.59
(2H, s), 3.50-3.96 (6H, m, 2.91 (2H, 50 t), 2.54 (4H, q), 1.72 (1 H, bs),
1.06 (6BXAMRLERR (KBr; cnferr]): 3350, 2930, 2200, 2160 55 32 EP0413343
Bl EXAI\/PLE 18

[1-] 2- [ 1Ripgthylaminamehy)-He2- ﬁy‘l'eﬂmafnwp'arby'I'Zvalhwl-amanw]ﬂmah'ylb)]ethﬁ]-e-m dazol i di nyl i

dene] FrakepITife (CoBPoupdBipound 5 18) mp.: 122-126 [err] (deconp.)
(non urrarﬁém .7 - El emrent al anal ysi s: [erlr_|]6 a6

| cd. Fo . 36,
N 17 0, R (cHpe %a""t j%f’sé%ge PRy 5708 Ao ey T g6 422 )
5.85 (1P By 7‘ é% S ( s) 3.40-3.95 (6H, n), 2.88 (2H t),
2.53 §4H M orirr? %% (kBr; cnferr]): 3400, 2950, 2200, 2160
EXAVPLEgtaud@ s

[1-]2- [('S_Pl'p'G'H di noret hyl - 2-f uranyl ) net hyl am no] et hyl ] -2-i m dazol i di nyl i de
ne] pr opg{ohdéthidntinomBthyl)-K AR ML, 2-%5yanovmyf£h19\0)e %lgfuﬂaﬁéact[og%& &ieCiCompoumj 6 43

(nonof ugrate) El emental analysis: [err]
N 17486 30 Found (% C 58. 79, H 6.57,

17.88 NB (mp.z)6-185€ (M)

\;—/ Elemental analysis: C1sHzoNs O2
20 Caled. (%): | C56.95, | H6.37, | N26.06
Found (%): | C56.69, | H6.37, | N 25.84
MS (m/z): 316 (M*)
25 NMR (DMSO-ds) 5 (ppm): 8.39 (1H, bq), 7.41 (1H, bs), 7.03 & 6.43 (each 1H, each d, J=3.3 Hz), 3.46
(2H, s), 3.38 (4H, m), 2.81 (3H, d), 2.16 (6H, s)
IR (KBr; cm™"): 3320-3480, 2850-3010, 2220, 2160, 1650
. EXAMPLE 9
NG

50 [[2-[(5-MethoxymethyI-2-furanyl)methylamino]ethyl]amino(methylamino)methylene]propanedinitrile {Com-

pound 9)

In 20 ml of dry methanol was dissolved 5.0 g (26.5 mmol) of ethyl ‘5-chloromethyl-2-furancarboxylate,
followed by addition of 20 ml of a 28% solution of sodium methoxide in methanol. The mixture was stirred
at room temperature for 17 hours, at the end of which time it was neutralized with 1N-hydrochioric acid. The
W resulting precipitate was filtered off and the filtrate was concentrated under reduced pressure. The residue

was dissolved in chloroform and the solution was washed with a saturated aqueous sodium chloride solution
and dried over anhydrous magnesium sulfate. The solvent was then distilled off under reduced pressure to
give 3.73 g (82.7%) of methyl 5-methoxymethyl-2-furancarboxylate (Compound c¢) as light yellow oil.

“ NMR (CDClz) 5 (ppm): 7.13 & 6.45 (each 1H, each d, J=3.4 Hz), 4.43 (2H, s), 3.84 (3H, 8), 3.36 (3H, s)

Using Compound ¢ and anhydrous ethylenediamine, the corresponding procedure of Reference

Example 1 was repeated to give 5-(methoxymethyl)-N-(2-aminosthyl)-2-furancarboxamide (Compound d) as
light yellow oil.

5 NMR (CDCls) & (ppm): 8.09 (1H, bs), 7.09 & 8.41 (each 1H, each d, J=3.4 Hz), 4.38 (2H, s), 3.47 (2H,

1), 3.36 (3H, s), 2.88 (2H, 1), 2.11 (2H, bs)

Compound d was reduced in the same manner as in Reference Example 1 to give 5-(methoxymethyl)-
N-(2-ammoethyl)furfurylamme(Compound ©) as light yellow oil.

NMR (CDCls) & (ppm): 6.21 & 8.09 (each 1H, each d, J=3.3 Hz)), 4.31 (2H, s), 3.73 (2H, s), 3.30 (3H,
s), 2.66 (4H, m), 1.76 (3H, bs)

Using Compound e and [(methylthio)(methylamino)methylene]malononitrile, the corresponding proce-
dure of Reference Example 1 was repeated to give Compound 9 as light yellow foam.

m.p.: 135-136 *C (hemifumarate)

50

86
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NVR (CDC[err]) [err] (ppm: 6.06 (2H, s), 5.79 (1 H, bs), 3.75 (2H, s),
3.57 (2H, s), 3.40-3.90 (6H, M, EP614343B1)., 2.44 (4H m, 1.60 (6H m
35 IR (KBr; cnierr]): 3350, 2950, 2200, 2160 EXAMPLE 20
[ 1-[ 2-[ (5- Per hydr oazepi nyl net hyl - 2- f ur anyl ) met hyl am no] et hyl ] - 2-i m dazol i di
nyl i dene] pr opanedi ni t rifl . mwHal |anal ysis: [err] 45
Calcd. (99: C 54. 21, %En%%@a%%“f‘?%q@%ggﬂf}b?“ﬁ ad C 54. 16, H 7. 56,
N 17.45 MB (m z): 368 (MPRHChOR: ( ZD@IS;%?-r] ) &[M"r] (gﬁﬂf. .08 (2H, s), 5.64
(1 H bs), 3.76 (2H, s). Fandfex of C$Y-16.3 [adtedlpo| (H140-79) | 2.90 (2H, 60 t),
2.68 (ﬁH, m, 1.75 (8H m IR (KBr; cnferr]): 3400, 2940, 2200, 2160 55 33
EP0413343BIMEidyial (M), 251 (M+-CH;OH)
-[ 2- [ [ 5- ( 2- NN (DNISE-g srODODIGNRAnyY 6.58 @HS 2)1r6:68)8 §.2m ko 1BiTbach Pl +8/11] HZR 4isai@taz ol i
di nyl i deskeBps @Pas)calSri2H, 1) 3.22 (BH,(s1088p BHing), Z7B)(2HnY)p. : 132-135 [err] C (deconp.)
(3/2 fymar dBefBrign™): 2850, 2200, 2160, 1190, 1060 El emental analysis: [err] Calcd.
(9 : C 56. 61, H 6. 40, N 15. 24 Found (% : C 56. 40, H 6. 29,
N 15.55 EAMBYEN0- 368 (M+) 15 NVR (CDClerr]) [err] (ppm): 6.10 & 6.05 (each
1H, each d, J =3.31 Hz), 3.76 (2H, s), 3.66 (2H, s),  3.40-4. OO?éGH, . r‘rz
2.89 (2HI2A -P'iszprgey'mnqwem':2-ﬂf?'w*7mwlfm'w°}hva%"m°ﬂv%hv o)meghylepelpragapedinitril
cnf er rip) 1Co8WBE9 19930, 2200, 2160 EXAMPLE 22 20 [1
12115 (- Maphyl & BELLAAOKRLNN k0% fislaPnbl TP bl AIAHEH M udsndaitohain 20!
b ! 'j]y ! e?o%vperd %r&&%n of 1E)|rils ?71 .5 mmol) of diisopropylamine. The mixiure was heated at 100°C for 48
d hours. After cooling, the reaction mixture was filtered to remove the precipitate and the filtrate was
concentrated under reduced pressure. The residue was then purified by silica gel column chromatography
(chioroform-methanol = 20:1) to give 2.26 g (56.1%) of ethyl 5-diisopropylaminomethyl-2-furancarboxylate
(Compound f) as light tan-colored oil.

NMR (CDCl3) 5 (ppm): 7.08 & 6.28 (each 1H, each d, J=3.2 Hz), 4.31 (2H, q), 3.68 (2H, s), 3.05 (2H,
m), 1.35 (3H, 1), 1.04 (12H, d)

Using Compound f and anhydrous ethylenediamine, the corresponding procedure of Reference Exam-
ple 1 was followed to give 5-(diisopropylaminomethyl)-N-(2-aminosthyl)-2-furancarboxamide as tan-colored
oil. Reduction of this compound in the same manner as in Reference Example 1 without prior purification
gave 5-~(diisopropylaminomethyl)-N-(2-aminoethyl)furfurylamine (Compound g) as light yellow oil.
__ NMR (CDCl3) & (ppm): 6.07 (2H, s), 3.75 (2H, s), 3.62 (2H, s), 3.06 (2H, m), 2.70 (4H, m), 1.92 (3H, bs),
N\ 1.06 (12H, d)

|\-/I
20

25

80 Using Compound g and [{methylithio)}(methylamino)methylenelpropanedinitrils, the corresponding proce-
dure of Reference Example 1 was followed to give Compound 10 as light yellow crystals.
m.p.: 79-80°C
35 Elemental analysis: C1sHaoNsO

Calcd. (%): | C63.66, | H8.44, | N23.44
Found (%). | C63.81, | H8.49, | N 23.556

40 MS (m/z): 358 (M*), 343 (M*-CHs), 315 [M*-(CHs)2 CH]
NMR (CDCla) 5 (ppm): 9.0 (1H, bs), 6.10 (2H, s), 5.84 (1H, bt), 3.74 (2H, s), 3.60 (2H, s), 3.25 (2H, m),
3.06 (2H, m), 3.05 (3H, d), 2.82 (2H, m), 1.97 (1H, bs), 1.06 (12H, d)
IR (KBr; cm™1): 3220, 2900-2850, 2200, 2160
In the following Examples 11 through 13, the respective compounds were produced in accordance with
45 the procedure set forth in Example 10.

EXAMPLE 11

[[2-[(5-Pyrrolidinylmethyl-2-furanyl)methylamino]ethyll(methylamino)methylene]propanedinitrile (Compound
s0 11)

m.p.: 103-104°C

Elemental analysis: C17H24Ns O

Caled. (%): | C62.17, | H7.37, | N25.59
Found (%) | C6220, | H7.40, | N25.30
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(Conpound 22) 25 mp.: 126-129 C (3/2 fumarate) Elenental analysis:
[err] Calcd. (%: C 56.80, | gp64aidaasmi N 15.29 30

Found (%) : C 56. 84, H 6. 41, N 15.03 M5 (nfz): 368 (M) NVR
(cbCferr]) [err] (ppm: 6.09 (2H, s), 5.77 (1H, bs), 3.77 (2H, s), 3.46
(2H, s), MIOVA3DMEH, n), 2.91 (2H, t), 2.80 (2H, n), 1.35-2.05 (8H, M),
1.41 (3H, %G@Cla)a (PP BRB(1H, ba){621(3H, 5), 32H@H, D.IFHY, (2H2 31D 8.26 2HEIoN)BOANIH. B). 23
[1- [2 [[251 _\H"gﬂ drf @®et hyl ) - 2-f ur anyl ] met hyl ami no] et hyl ] -2-i i dazo
l'idinylidé é’ffﬁr‘iﬁ‘ba?n 1990-396% 2209 £8®npound 23) mp.: 145-147[err] C

(rmno u El ement al anal ysi s: [err] Cal cd.
%&%ﬁ, H 6. 82, N 16.92 Found (9 : C 59. 20, .73,

e SfblmaB s gkt Pl oo e Com565 e

N 16 78

bs), gﬁ

n, lm 2.20 (8H, m, 1.89 (3H, bd) IR (KBr; cm"'): 3400, 2930 2200, 2160

55 34 EP 0 413 343 Bl EXAMPLE 24 [1

-[2-[[5-(2, 6-Di met hyl prper—ei-rofethyl—2—furamyrethytgm no] et hyl | - 2-i m da
HCI=S. : o

zol i di nyl i dene] propan L di ni Flenne@algnqh@srﬁ;d@nﬂs% q-97[err]C 70
El enental anal ysis: [ erchiedpbed] €459, Giégb, 13, n19.3b §. 00, N 21. 37
Founds (99 : C 64. 01| Foundtls®: O, c 49.60) 41.156s9, N 19.09
Lo MS (m/z): 342 (M*)
-~ NMR (CDCls) & (ppm): 8.60 (1H, bs), 6.12 (2H, s), 3.75 (2H, s), 3.60 (2H, s), 3.25 (2H, bq), 3.04 (3H, d),
N 2.82 (2H, t), 2.41 (4H, m), 1.60 (8H, m)

20 IR (KBr; cm™"): 3200, 2000-2960, 2200, 2160

EXAMPLE 13

Diethyl [[2-[(5-piperidinomethyl-z-furanyl)methylamino]ethyl]amino(methylémino)methylene]malonate (Com-

% pound 13)

Elemental analysis: C22Has Ny Os « 1/2H20

Caled. (%): C 59.30, H 837, N 12.57
Found (%): C 59.31, H 8.39, N 11.90

30

MS (m/z): 437 (M* +1)
35 NMR (CDCls) 5 (ppm): 9.34 (1H, bs), 9.19 (1H, bs), 6.14 & 6.11 (each 1H, each d, J=3.11 Hz), 4.14
(4H, q), 3.77 (2H, s), 3.52 (2H, s), 3.29 (2H, 1), 2.92 (3H, d), 2.82 (2H, 1), 2.44 (4H, m), 1.80 (1H, bs), 1.50
i (6H, m), 1.28 (6H, 1)
IR (KBr; cm™"): 3400, 2950, 1740, 1200

40 EXAMPLE 14

[1-[2-[(5-Dimethylaminomethyl-2-furanyl)methylamino]ethyl}-2-imidazolidinylidene]propanedinitrile {Com-
pound 14)

45 A mixture consisting of 20.0 g (101.5 mmol) of ethyl 5-(dimethylaminomsthyl)-2-furancarboxylate and
52.3 g (507.8 mmol) of diethylenetriamine was heated at 80°C for 5 hours. The excess disthylenetriamine
was distilled off under reduced pressure to give 25.06 g (97.2%) of 5-(dimethylaminomethyl-N-[2-[N'-(2-
aminoethyl)amino]ethyl]-2-furancarboxamide (Compound 1) as tan-brown oil.

NMR (CDCls) 5 (ppm): 7.01 & 6.28 (each 1H, each d, J=3.1 Hz), 6.95 (1H, bs), 3.64 (2H, s), 3.50 (2H,
s0 m), 2.78 (6H, m), 2.40 (4H, m), 1.62 (6H, m), 1.48 (3H, bs) _
Compound & was reduced in the same manner as in Reference Example 1 to give 5-
(dimethylaminomethyl)-N-[2-[N'-(2-aminoethyl)amino]ethyllfurfurylamine (Compound m) as light yellow oil.
NMR (CDCls) § (ppm): 6.75 (2H, $),3.75 (2H, s), 3.41 (2H, s), 2.72 (8H, m), 2.26 (6H, s), 1.76 (4H, bs)
A mixture consisting of 2.0 g (8.33 mmol) of Compound m and 1.41 g (8.33 mmol) of [bis(methyithio)-
s5 methylene]propanedinitrile was heated at 80°C with constant aspiration for 1 hour. The resulting reaction
mixture was purified by silica gel column chromatography (chloroform-methanol = 10:1 — chloroform-
methanol-iristhylamine = 100:10:1) to give 1.59 g (61.1%) of Compound 14 as brown oil.
m.p.: 159-160 * C (monofumarate)
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M5:(mz): 382 (M+) 15 NVR (CDC[err]) [err] (ppm: 6.12 & 6.07 (each 1H,
each d, J=3.2 Hz), 5.81 (1H, - bs), gp@#1d4dBs)., 3.78 (2H, s), 3.45-4.15
(6H, m, 2.94 (2H, t), 2.36 (2H, m, 1.10-1.80 (7H, m, 1.26 (6H d) IR"
(KBr; cnferr]): 3400, 2950, 2200, 2160 EXAMPLE 25 20
[1-[2-[[5-(3-Met hoxypi perlgg"{g%gysgs)cig TN Joret hyTam
ol i di nyl i dene] pr opanedi n
Calcd. (9. C 52. 49, (""/?9.-52 C 52.62, H 7.32,
N 18.72 30 M5 (mz): 38 M %78 .99 (2H, s), 5.92 (1
H bs),®3.76 (2H, s), 3.53 (2H, s), 3.46-4.10 (6H, m), 3.33 (3H, s), 3.30
(1 H m, 2.M0@¢Rd16(NY 2.50-2.90 (2H, m, 1.10-2.30 (7H, m) IR (KBr;

nol et hyl ] - 2-i m daz
anal ysis: [err]

cnferr]): 32848 (D20¥0ppd)2@T, & B.1% PachiB)Exch #1042 BH BAMRHES)2641] (2H, 5), 4.38 (2H, ),
-[2-[[ 5- (389813198 xXepph P enachi tndTBT8)6.09 HA-3.82 8893 jonabtahly bahi, IeBAR,BE3]HzR 2isarietiaz ol
i di nyl i, eﬁe]gropanedl nitrile (Conpound 26) 40 El enmental analysis: [err]

Cal cd. (KBr:on 533200, 2900-28607 8200, 2160 17. 68 Found (9 : C 50. 81, H
6. 90, N17.43 M5 (mz): 384 (M) NVMR (CDClerr]) [err] (ppm: 6.08 (2H,
S

), 5.76 BYAMPLEIA 3 5g (2H s) 3.47 (2H, s), 3.40-4.10 (6H, nm), 3.19 (1H,
1 : 1.35-2.40 (7H, m IR (KBr; cnferr]):
835

A mixiure consisting of 5.1 g (30 mmol) of [bis{(methylthio)methylene]propanedinitrile and 3.12 g (30
.- mmol) of N-(2-aminosthyl)ethanolamine was reacted at room temperature under constant aspiration for 2
it hours.
~ 20 Then, 50 ml of pyridine and 8.60 g {45 mmol) of p-tolusnesulfonyl chioride were added and the mixture
was stirred at room temperature for 14 hours. The reaction mixture was diluted with 10 ml of water and
stirred for 30 minutes, after which the solvent was distilled off and 50 ml of ice-water was added to the
residue. The resulting precipitate was collected by filtration and washed with 30 ml of ethanol to give 746 g
(74.9%) of [1-[(2-tosyloxy)ethyllimidazolidinylidens)propanedinitrile (Compound n) as white crystals.

m.p.: 174-176C _

NMR (DMSO-ds) & (ppm): 7.93 (1H, bs), 7.88 & 7.45 (each 2H, each d, J=9.2 Hz), 4.23 (2H, 1), 3.20-
3.90 (6H, m), 2.44 (3H, s)

In 100 ml of dimethylformamide was dissolved 7.0 g (21.1 mmol) of Compound n and after addition of
. 6.9 g (105.4 mmol) of sodium azide, the mixture was heated at 60 °C for 2 hours. After cooling, the solvent
\_/ 30 was distilled off under reduced pressure and 100 ml of ethyl acetate was added to the residue. The

insolubles were filtered off and the filtrate was washed with 70 ml of saturated aqueous sodium chloride
solution twice. The organic layer was dried over anhydrous magnesium sulfate and the solvent was distilled
off under reduced pressure. The resulting crude crystals were recrystallized from isopropyl alcohol to give
4.0 g (93.5%) of [1-[(2-azido)ethyl]limidazolidinylidene]propanedinitrile (Compound 0) as light brown crystals.

m.p.: 108-109°C

NMR (CDCls) & (ppm): 6.28 (1H, bs), 3.30-4.10 (8H, m)

'\\/‘,. In 120 ml of ethanol was dissolved 3.5 g (17.2 mmol) of Compound © with heating and a suspension of
180 mg (5 w/w%) of 10% palladium-carbon in 5 ml of water was added. The mixture was stirred under
bubbling with hydrogen gas at room temperature for 4 hours. The catalyst was then filtered off and 1.2 g
(10.3 mmol) of fumaric acid was added to the filtrate. The mixture was heated under reflux for 30 minutes.
The precipitate separating out was collected by filtration and washed with ethanol to give 2.43 g (60.3%) of
[1-(2-aminoethyl)imidazolidinylidene]propanedinitrile hemifumarate (Compound p) as light yellow crystals.

m.p.: 201-203 °* C (decompn.)

NMR (D20) & (ppm): 6.40 (1H, s), 3.20-3.95 (6H, m), 2.93 (2H, 1)

In 300 ml of ethanol was suspended 6.14 g (26.1 mmol) of Compound p followed by addition of a
solution of 4.0 g (26.1 mmol) of 5-dimethylaminomethylfurfural in 50 ml of ethanol. Further 5.3 g (52.3
mmol) of triethylamine was added thereto and the mixture was stirred at room temperature for 15 hours.
The reaction mixture was then ice-cooled and 1.2 g (31.4 mmol) of sodium borohydride was gradually
added. The mixture was stirred under ice-cooling for 30 minutes, at the end of which time the solvent was
distilled off. To the residue was added 300 ml of methylene chioride and the mixture was washed with 150
ml of saturated aqueous sodium chloride solution for a total of 4 times. The organic layer was dried over
anhydrous magnesium sulfate and the solvent was then distilled off. Finally the residue was purified by
silica gel column chromatography (ethyl acetate-methanol-triethylamine = 200:20:1 — 20:2:1) to give 549 g
(66.9%) of Compound 14 as light brown oil.

In the following Example 15 through 33, the respective compounds were produced in accordance with
the procedure set forth in Example 10, 14 or 14A.

25
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EP.0 413 343 Bl EXAMPLE 27 [1 -[2-[[5-]1
-(1, 2, 3,6-Tetrahydro) pyri dyl met hgplo-443fa4s gqy! ] met hyl am no] et hyl | - 2-i m dazol

i di nylidene]- propanedinitrile (Conpound 27) 5 Elenmental analysis: [err]
Cal cd. C 51.52, H 6. 88, N 17.50 10
Found (9%BXAMPLE §5 51. 41 H 7. 086, N 17.56 MS (mz): 352 (M+) NWR

(CDC[errJ))&erréué : 6.11 (2H, s), 6.02 (1H, bs), 5.66 (2H, S 3. 77
(2H, s) i gli(2{(p-digpthylaniagnethyhuEarimetylaminoigieyi2midaasjdinyldepgimgioidie t(Fom-2. 60
(2H, m) P9S8 (oH nj. 1.70 (1 H, bs) IR (KBr; cnjerr]): 3400, 2950, 2200,
2160, i63o EXAMPLE 28 20 [1

-[2-[ (5- Mor phol i nonet hyl-2-furanyl ) npet hyl ani nolethyl]-2-i m dazol i di nylidene

] propanedinitrile (Corracﬁhmﬁnﬁ&)ralvsiqacgoHagMo&H;rSS 5 [erg]C (hem fumarate) 25

El emrental analysis: [erf| : . 36, N 20. 10
Found,,( % : %57.75, ,fo %%6 ggg}j 19@38 N{jﬁs (nmz): 356 (M) NMVR
(CDClerr]) [err] (ppm: 6= A 88 (2H, s), 3.50

=

(2H, s), 340405(10H M, 2.90 (2H, t), 2.47 (4H m), 1.76 (1 H, bs) IR
(KBr: cnieMp e: @23‘!4”'2900 2950 2200, 2170,1200, 1100 35 EXAMPLE 29

[1-]2-] 5- m bs)zﬁff’ﬁﬁzén?iﬂ?e(ﬂh;ﬂ)ﬁm’ﬂb']@iI§359](2|'|21)43ﬁ6daii®b| di ny
| i dena] $ "’hg 623“’5' g% d 29) 40 mp.: 152-153 [err] C
( monof umar e %P 95 gﬁoygap [err] Calcd. (%: C 53. 69, H 5. 82,

N 17. 08 4 e 16 Found (%: C53.53, Hb5.80 N
16.89 N%—S?Z(Mﬂ NMR (CDC[err]) [err] (ppm: 6.11 (2H, s), 6.01
\(-’]-H bs)ﬂ-[z;)[(sjE%y‘m%Hyla&)noméhyﬁlg fu('a%l/_bmeﬁ')ylamﬁlo]gtqyI142-i;lnq)dago@yhyhmnb]propanedqun%l_' (Com-

pound 16)

m.p.: 107-111 * C (monofumarate)

25 Elemental analysis: C17Hz4Ng O« C4Hy Oy « 2/5H O
Calcd. (%): | C55.84, H 6.43, N 18.61
Found (%): C 55.62, H 6.31, N 18.32
' w MS (m/z): 328 (M*)
NMR (CDCls) & (ppm): 6.13 (1H, bs), 6.08 (2H, s), 3.77 (2H, s), 3.65 (6H, m), 3.49 (2H, s), 2.90 (2H, 1),
2.45 (2H, q), 2.23 (3H, s), 1.77 (1H, bs), 1.08 (3H, 1)
IR (KBr; cm™"): 3400, 2930, 2200, 2160
35 EXAMPLE 17
N\ [1-[2-[(5-Disthylaminomethy-2-furanyl)methylamino]ethyl]-2-imidazolidinylidene]propanedinitrile {Compound

17)

40 m.p.: 115-118+°C (dihydrochloride)

Elemental analysis: C1gHz26 Ng O+ 2HCl+ H.0

Calcd. (%):
Found (%):

C 49.89,
C 49.60’

H 6.98,
H7.22,

N 19.39
N 19.10

MS (m/z): 342 (M*)
NMR (CDCls) & (ppm): 8.07 (2H, s), 5.83 (1H, bs), 3.76 (2H, s), 3.59 (2H, s), 3.50-3.96 (6H, m), 2.91 (2H,
1), 2.54 (4H, g), 1.72 (1H, bs), 1.06 (6H, 1)

s0 IR (KBr; cm™"): 3350, 2930, 2200, 2160
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t), 2.69 (84 m, 1.81 (1 H, bs) 50 IR (KBr; cnierr]): 3400, 2920, 2200,
2160 55 36 EP 0 413 343 Bl EXA 133343 B1

[1-12-115-[N- (N - Met hyl ) pi per azi nyl net hy] - 2 furanyl ] met hyI am nolethyl]-2-im
i dazol i di nylidene] propanedinitrile 5 (Conmpound 30) mp.: 126-128[err] C

(5/2 fumarate) 10 El enment al anal ysis: [err]

Cal cd. (%BEXAMPLE@82.80, 1 H 5.65, N 14. 86 Found (9% : C52. 65, H
5. 76, N 14.82 M5 (m z 369 (M NNRQ&&]— err] (p 6.12 (1H,
bs), 6. 10(1(2kKp- P!e'9°"d'@'"M‘Y%'%ﬁa"ﬂ)}“efhﬂafslzﬂft 2"5'&‘1 ez;eleemaﬂ"tﬂlﬁ) (Comgpynd 24,

t), 2.49 8H bs), 2.27 (3H, . s) 2 04 (1 H bs) IR (KBr; cnferr]): 3220,
2900- 2950, 2200, 2160 EXAMPLE

[1-[2-[(2- FGP%nVF')‘?Pet‘H?PP'HM Wl?]“g‘f'?ﬁﬁt‘i) 2-ini dazol i di nyl i dene] propanedinitrile
(Conpound 31) m p. 125.5:126 C 25 Flenental analysig: err] Calcd. (9: C
60. 68 H 5. 88, N 27. 22 Fﬁbmdlt(l%aiy3is©1ﬁﬂcm.’0-C4H4Bk'fHe84 N 26.98 30 M5

) A, W [ T TR B 0

dd, J = 1.83, 0.92 Hz), 6 ,
=0.92, 3.11 H), 3.73 (2H =lg gt o 71 bl 3770l (2H s), 3.53 (2H,
t, J=6.41, 623 i) 3. 43 (2H t, J ='8.61, 9.71 Hz), 2 74 (2H, t, J =

{m/ +
g.lg(z) 65 22 NMR (é%cg)hs I\&pm) 6.07 (221 s), 5.85 (1 H bs), (a 76 (2H s)n; 57 (2l| )s), 3. 40-3 95 (6%!9?19 2 sg (22910

1), 2.53 (4H, m), 1.77 (4H, m)
IR (KBr; cm™1): 3400, 2950, 2200, 2160

4 EXAMPLE 19
20 ——m8
[1-[2-[(5-Piperidinomethyl-2-furanyl)methylamino]ethyl]-2-imidazolidinylidene]propanedinitrile (Compound
19)
25 m.p.: 149-151 * C (monofumarate)
Elemental analysis: C19HazgNg O« CsHs 04
_ Calcd. (%): c58.71, H 6.43, N 17.86
\/ 20 Found (%): C 58.79, H6.57, N 17.88
MS (m/2): 354 (M*)
NMR (CDCls3) & (ppm): 6.08 (2H, s), 5.79 (1H, bs), 3.75 (2H, s), 3.57 (2H, s), 3.40-3.90 (6H, m), 2.89 {(2H,
1), 2.44 (4H, m), 1.60 (6H, m)
85 IR (KBr; cm™1): 3350, 2950, 2200, 2180
\ EXAMPLE 20

[1-[2-[(5-Perhydroazepinylmethyl-2-furanyl)methylamino]ethyl]-2-imidazolidinylidene]propanedinitrile  (Com-
40 pound 20)

Elemental analysis: C2oHzgNg O« 2HCls C2Hs O

45 Caled. (%): | C54.21, | H7.44, | N17.24
Found (%): | C54.18, | H7.56, | N17.45

MS (m/z): 368 (M*)

NMR (CDCls) 5 (ppm): 6.08 (2H, s), 5.64 (1H, bs), 3.76 (2H, s), 3.64 (2H, s), 3.40-4.00 (6H, m), 2.90 (2H,
1), 2.68 (4H, m), 1.75 (8H, m)

IR (KBr; cm™"): 3400, 2940, 2200, 2160

50
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EXAMPLE. 32 [1

-[2-[[5-(3-Hydroxypi peri di nomet hgp)g £afds @qy! | met hy| am no] et hyl ] 2-i m dazol i
di nyl i dene] propanedinitrile 40 (Conpound 32) El enental analysis: [err] 45

Calcd. (%: C 55. 75, H 6. 31, N 16.96 Found (% : C 55. 81, H

6. 28, N 17.09 M5 (mz): 370 (M), 352 (Mr-H20) NWVR (CDClerr]) [err]

(pprr) @wgeﬁren, bs), 6.09 (2H, s), 3.76 (2H, s), 3.54 (2H, s), 3.40-4.00

(7H, m, 3.89 t), 2.10-2.70 (4H, m, 1.25-1.95 (4H, n) IR (KBr;

crr[ err ] )Eé -[23(R6- ; 2%*%@6"dmzwethvl)zﬁife@nvllmemﬂarﬂ@MWIH-mE&o@nnamnm@oaw@@mE 33
ompoun

[2 [[5-(4- Hydr ox peri di nonmet h -2-furanyl ] net hyl am no] et hyl ]-2-1m dazol
i di nyl i den&} 18%5%‘% Gi¢ ?’?9“@123‘"{" ound 33) mp.: 122.5-123.5 * C 10

El enent al anal ysis: [err]l Caled (9% - C 61 60 H 7 07 N 22. 69 Found
(99 : C 61.42, H7.29, EIeNerﬂa’laﬁﬂijsm(ﬂﬁﬂsﬂ-am%QM-/PHzo?:E2 (Mt-H err]0) 15

NVR (BDC[err]) [err] (PPAlicq )b4 (GE361P5] nB2d0 [ A is29) 3.76 (2H, s), 3.50
(2H, s) 3.30-3.95 (7H % (EQL ] t) gz& (Zg:sfg, 2.32 (2H, bs), 2.19
7 e¥F - 2200, 2160, 1020

(2H ). 1.80 (4H, rr) i WA A P RY N

EXAIVPLE 34 20 1

-12- 1¢so- P[ I-2 furan I nmet hyl am nol etagg %13 rreth | -2-im dazolid
i nyl i den ?&Zdi =35 He ﬁhf’ﬁ? HoPnd 4 was
di ssol vel )? 00 (1224 Wet hyl 1- 25

,|nLdazoI|d|n ené ro |Ieand under ice-cooling, 520 ng (13.0
\arol ) of éggl um hydri de vvas gradual |y added. After foam ng had

subsi #e (19.7 muol ) of methyl iodide was added dropwi se with

[1-[2-[[5-(3-Methylp|per|d|nomethyl)-z-fufanyl]methylam|no]ethyI]-2-|m|dazol|dlnylldene]propanedmutnIe
(Compound 22)

25 m.p.: 126-129*C (3/2 fumarate)

Elemental analysis: Cz20Hzs Ns O+ 3/2Cs Hy O4 « 2/5H.0

Caled. (%): C 56.80, H 6.38, N 15.29

U a0 Found (%): C 56.84, H 6.41, N 15.03

MS (m/z): 368 (M*)
NMR (CDCls) & (ppm): 6.09 (2H, s), 5.77 (1H, bs), 3.77 (2H, s), 3.46 (2H, s), 3.40-4.00 (6H, m), 2.91 (2H,
f). 2.80 (2H, m), 1.35-2.05 (8H, m), 1.41 (3H, d)
35 IR (KBr; em™"): 3400, 2930, 2200, 2160

U EXAMPLE 23

[1-[2-[[5-(4-Methylpiperidinomethyl)-2-furanyllmethylamino]ethyl]-2-imidazolidinylidene]propanedinitrile
40 (Compound 23)

m.p.: 145-147° C (monofumarate)

Elemental analysis: C20H2gNg O+ C4Hs 04 +1/5C3Hg O

Calcd. (%): C 59.50, H 6.82, N 16.92
Found (%): C 59.20, H6.73, N 16.78

MS (m/z): 368 (M*)

NMR (CDCls) & (ppm): 6.07 (2H, s), 5.65 (1H, bs), 3.86 (2H, s), 3.46 (2H, s), 3.40-4.00 (6H, m), 2.89 (2H,
t), 2.84 (2H, m), 1.10-2.20 (8H, m), 1.89 (3H, bd)

IR (KBr; cm™"): 3400, 2930, 2200, 2160

50
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constant stirring and ice-cooling. The reaction mxture was further stirred
at roomtenperature for 30 mnutegpoafsgsspiich it was diluted with 3 m of
wat er and concentrated under reduced pressure. To the 30 residue was added
30 m of ethyl acetate and the m xture was washed with 3 portions of

sat urated aqueous sodium chloride solution and dried over anhydrous

magnesi urBXdMPEE24. The sol vent was then distilled off under reduced
pressure and the residue was purified by silica gel columm chromatography
(chl or of dHEII5r{R 64 ﬁgpﬂylpge@g@m@g Ik?durgwu@ ylggnq;eﬂ(yg -|rg%zolmnyhdena]propanedmltnle

[ 1- [ (25 aZPARPPBI4RH | - 3- et hyl - 2-i ni dazol i di nyli dene] -

pr opanedi ni tr| I eéCorrpound g) as light yellowoil. 35 NVR (CDC[ err])
[err] (ppr’r) 3 9¢97 (%H m, 3.20 (3H, s) In 50 mM of toluene were dissolved

1.7 g (7.8 mml) of Co t ri phenyl phosphi ne,
and affer addition of 1. 4Ehinemdlawmierqz1ﬂsmm‘8/ifﬂzme was ;Iti rred at 50 * C
for 1.5 hours. The reactlggc SPFeRb{sf gd and the residue .
was dissolved in 40 m 3 Iegfgfg gﬁ: ' E ) of fumaric acid
was added and the m xt ure—wes—heatet—uraer—reHt—+o+—38 nm nutes. The
reaction 40 mxture was then stirred with |ce coollng for 30 mnutes and

'E)Pe[ rle,?‘;gltl‘}’|| (p/p), 382 ) re collected %‘1 | tr at i on "@J%ﬁ?ﬂ%ﬁﬁl"ﬁ”%é(a”
hemfumarg ggﬁ%@%&%{ﬁhgﬂé Q‘?&h %?%6% 5-165 [err] C NWR

(D2 0) [err?‘( : 3.3-3.9 (6H, m, 3.07 (3H, s), 2.97 (2H,
\ta 45 BP0 §orrpound r and 5-pi peri di nonet hylfurfural t he
corresaoorrm—rrg—pr-ocedure of Exanple 14A was foll owed to give Conpound 34 as
I'i ght tar[T FzQisQé fieth glperﬁn&m?ﬂg@lfurﬁﬂﬁrhéfﬁh%moieﬂfyﬁ- -mﬁ@azolldlnyludene]pro;anedmntnle

Cal cd. (Y@ompourd K/B 29 Found
7. 00, N 18.01 (mz): 368 (Mt) NVR (CDC[err]) [err] (ppm: 6.06 (2H,

s), 3.3%5(2H, s), 3.63 (6H, m, 3.45 (2H, s), 3.16 (3H, s), 2.89 (2H t),
55 2. 4H, , 1.81 S0 —qnferr]): 3340,
2950, 225)0, 22250 38 (F;%E'Qﬂ“i' isisp 2o zp g - 2 o Jmerrl)

-[ 2-[ N- (MLt hyl ) - N-[ ( 5- pi [o@alcdi(%ompth§2402- f b Zndy | ) MetA0pl Jlami no] et hyl ]-2-im d
f/zol di nyl i dene] pr opanedihniFwnﬂK%r C5262, | H7.32, | N18.72

30

MS (m/z): 384 (M*)

NMR (CDCls) 5 (ppm): 6.09 (2H, s), 5.92 (1H, bs), 3.78 (2H, s), 3.53 (2H, s), 3.46-4.10 (6H, m), 3.33 (3H,
s), 3.30 (1H, m), 2.90 (2H, 1), 2.50-2.90 (2H, m), 1.10-2.30 (7H, m)

IR (KBr; cm~"): 3250, 2940, 2200, 2160, 1200, 1100

35
o EXAMPLE 26
N
[1-[2-[[5-(4-Methoxypiperidinomethyl)-2-furanylJmethylaminoJethyl]-2-imidazolidinylidene]propanedinitrile
{Compound 26)
40
Elemental analysis: CaoHzsNsO2+2HClsH20
Calcd. (%): C 50.53, H 6.78, N 17.68
45 Found (%): C 50.81, H 6.90, N17.43

MS (m/z): 384 (M*)
NMR (CDCls) 5 (ppm): 6.08 (2H, s), 5.76 (1H, bs), 3.76 (2H, s), 3.47 (2H, s), 3.40-4.10 (6H, m), 3.19 (1H,
m), 2.89 (1H, 1), 2.69 (2H, m), 1.35-2.40 (7H, m)

so IR (KBr; cm~1): 3400, 2980, 2200, 2160, 1210, 1100

56
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5. (Conpound 35) In 15 m of acetonitrile were dissolved 904 ng (2.55 mmol)
of Conpound 28 and 1 m (12.3 mgplg413fasg o aqueous fornmalin foll owed by
gradual addition of 271 ng (4.30 mmol) of sodi um cyanoborohydride at room
tenperature. The reaction m xture was stirred at roomtenperature for 30

m nut esEAMPLERhen, adjusted 10 to pH 7.2 wth acetic acid. The reaction

m xture was further stirred at roomtenperature for 45 mnutes, at the end
of whi cl-3-iia-(1, %G'E@Ilawmpmﬂvémmeﬂ'terthﬂthMammml]-?ﬂ%l@?@@!@nyjndwkur e. The

r esi dueProrggedifytrile {Gogpeind B7)2N sodi um hydr oxi de sol ution and extracted with
met hyl ene chloride. The organic |ayer was washed with 0.1 N sodi um

hydroxi de solution once and., then, extracted with 1N hydrochloric acid
twice. The aqueous | gy eenwntal analysitS CAH24NPO{2HCIFHED MisCIH ON| sodi um hydr oxi de
solution and reextra T ol & TPOLT 0 1P chloride. The
pool ed organic |ayer ﬁz Cﬁ}i‘%d |ovce§1% dhtggg % ?aé’lm sul fate and the

sol vént was distilled pofied by silica gel
col um chr omat ogr aphy (chl or of or m net hanol = 10: 1) to gi ve 244 ng (26.0%
of ConpouM$ (®3):3R M) orless oil. mp.: 140-143 [err] di fumarate) 20

El ement aI NMRACDS)S: ng;gr‘% 1 (2th s} B02 (113 bs), 5.66l5mp8.77 (2H, #Hi"’ 124 s), 349430 B4 Found

‘_

(9% : 45 0 586@H m)2 b 880 2H, k), 249 2. w5170 (1HARY) (nf 2) . 368 (M+) NMR ( D20)
[err] ( ppff KBg e 8499, 390,220 A1694163Q0 501y o, J=3.29 Hz), 6.68 (4H, s), 4.52
(2H, s) ZZZN s)394(2Nt,J—75Hz)380(2Hrr)363(2Hrr)
3,48 ( .99 (2H, t, J =7.5 Hz), 2.94 (3H, s) 1.35- 2.05 (6H n) 30

R Mﬂﬁf*%%‘f@%iﬂmrﬁ '?%e“ﬁj*@‘?m'%ﬁ i BT ) e

hyl ene] propanedi nitrile (Conmpound 36) In 45 ni of di met hyl for mam de was

di ssol vednf..Q545-156%- &(ﬁgm],,),a,gg) et hyl 5-chl oronet hyl - 2-furancar box- ylate
foll owed by addition of 9.64 g (95.5 nnDI) of 4- hydroxyplperldlne and t he
m xture was stirred T e tore—for tro fihe sol vent was then
distf 1 ed off under aLdﬁ snalysis; Cus Oiﬂ{géf"ligf (?5'29\5 40 diluted with
100 M of chl oroform rEhlch(%bte V@ §7esaf udatBed [aqueoows [sodi um chl ori de
solution twi ce. The camdo(%):aylerc $%v3, df i @d4@avdr Mrgdszdrious magnesi um
sulfate and the solvent was distriTed off to give 7.84 g (97.4% of ethyl
\5- (430hydr ,wz ggd(qjﬁpomst hyl ) - 2- f ur ancar boxyl ate (Conpound s) as |ight
brown oi | ’\(Bg g.)r bJ2 Eﬁré)]eédoﬁn)b%%a@%zr&lfsgi(zﬁeé)cﬁmhéé(1611’31%3 o J =
3.1 H2)enh, 827 R, 06 (17,15 , 2.80 (2H 250 (2m,
m, 1. 4- 21F0@&sK 6it): 3230, 3006895034400, 2370 1208Q100 Of pi peri di ne was di ssolved 7.4
g (29.25 mol ) of Compound s followed by addition of 2.7 g

35 EXAMPLE 29

L/" 1 -[2-[(5-Th|omorphol|nomethyl-2-furanyl)methylam|no]ethyl]-2-|m|dazolld|nylldene]propanedlmtnle (Com-
pound 29)

40 m.p.: 162-153°C (monofumarate)

Elemental analysis: C1gHz24 NgOSe C4Hys Oy« 1/5H20

Calcd. (%): C 53.69, H 5.82, N 17.08
45 Found (%): | C 53.53, H 5.80, N 16.89

MS (m/z): 372 (M*)

NMR (CDCls) 5 (ppm): 6.1 (2H, s), 8.01 (1H, bs), 3.79 (2H, s), 3.48 (2H, s), 3.40-4.10 (6H, m), 2.91 (2H,
1), 2.69 (8H, m), 1.81 (1H, bs)

IR (KBr; cm~"): 3400, 2920, 2200, 2160

55
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(45 mmol ) of acetic acid, and the m xture was heated under reflux for 27 :
hours. After cooling, the excess pppyia@yegivas distilled off under reduced
pressure and the residue was diluted with 300 m of chlorof orm and washed
with 3 portions of saturated aqueous sodi um chl oride solution. The organic
| ayer was dried over anhydrous magnesi um sul fate and the sol vent was
distill ed®@MPLEBRer reduced pressure. Finally the residue was purified by
silica gel colum chronat oPraphy (acetone) to give 6.49 g (76.09% of

1-[ 5- (4- ISTRIGINNMetypeiparas "h'ﬁ'ﬁm'h%u?Dﬂlﬂwt!iv'eme@?tb\tﬂr?yWFﬁorfg'M'@PﬂEOQWend

t) as Pi fREMRAENd ¥ o0il. NVR (CDJ err]) [err] (ppn): 6.82 & 6.23 (each 1H,
each d, J =3.2 Hz _§.65 5N,. m), 3.58 (2H, s), 2.76 (2H, m, 2.22 (2H, m,
1.2-2.0 (1 m,-”ﬁﬁii’zﬁ CRHUBEEY pyridi ne was di ssol ved 3.47 g (11.88 mol)
of Conmpound t and with ice-coaling 1 0 (23 77 pmnl) nmet hanesul f onyl
chlorige was added dropgw se Elefagtalanatysisr @ sl @6RCHG: at JC for 4.5 hours
and, arter addition of [b d, . Mgt i dfatyrpgm fenperature for 30
m nutes. The sol vent wgs g;%g‘;?.i qti 2% offt&gﬁer r%éu,}gzed pressure and the
resi due was di ssol ved itv—+80——eo+—rethyere—entdgr+de—FHM s sol uti on was
washed with 3 portions of saturated aqueous sodium chloride solution. The

organi & | ayMP @MZE3RRMIy over anhydrous ma and the sol vent
was di stiy2 )
4.04 g (¢ b

1-p5- ( 4- mes Y BRG BT ok 7R F8HEPRVAI% 2% ancar bony! | pi peri di ne (Conpound u)

\as red- b-%é}&%'f—ﬂ NVR (CDC[ err]) [err] (ppm): 6.80 & 6.23 (each 1 H, each
d, J ==03. —4.70 (1 H m, 3.65 (4H, m, 3.57 (2H, s), 2.99 (3H, s),
2. 71 ( 2H,p1-50 - niethila ifasbNbi i I n 90 nl of
di et hyl f[o?rr[gn?%aagﬁ{/\ere %I‘i s]gtgf‘]\-/%ﬁ“ 4. dinygae{'i]émgﬁenéirﬁ% (ﬁnp?:%nggohnd uand 7.1 g
(109. 2 mmol g pofiosmdiseion asi de and the solution was heated at 120[err] C for
1.5 hours. The reaction m xture was allowed to stand for cooling and, then,
the i n®ol ubles were filtefed uffl. ?\he_{:' T T wWas congentrat ed under
reduced pressure. The resi.ﬁ?&gﬂﬁ@" Yt viadsliY h 120 ol bf ethyl acetate and
washed with 3 portions of | Catcdr(%):eld C#06& 0L s 588di| Uheza2l pri de sol ution. The
~organic layer was dried oydoundit%ydy 668.9hnlHeHuin V8.88u| f ate. The sol vent
\was thgn distilled off and the residue was purified by silica gel colum
chr omat ogr apiBYmkfE ﬁmf orm et hanol = 30:1) to give 2.28 g (65.9% of
1-[5- (4- azi dRRiORSO-A)POBEEHNYES (18; bdyr 28ac@, RaNY:1.83, PP BE) é.bﬂsg H( 6QIRAERB. M) as
l'i ght yelHzp\e.2i(1H, dbiNR o926 1€R4), 3.73( (2, 1] y {8871 1Bz),Bl708216, .55, 3.56 ¢ ) JElda1,0mh d,
J=3. 1 Hz)Hz),3.48 2H( ¥} h=8.8), 9.78 HHB2.14bH, 15)=6.43, 632 HzJ, 226 (1H, bs)

35 IR (KBr; cm™"): 3330, 2950, 2200, 2160

SR RBo s g SR B B9RGH RS §4508 BSmoghe
%yeg?tgs)g@%’-ggg%g IO e 375 H0P) S5 HeB. B4t QA e
y%Br

o

—
I

\_/ EXAMPLE 32

[1-[2-[[5-(3-Hydroxypiperidinomethyl)-2-furanyllmethyiamino]ethyl}-2-imidazolidinylidene]propanedinitrile
40 (Compound 32)

Elemental analysis: C1aHzgNs Oz ¢ CeHy O4 » 1/2H20

% Calcd. (%): | C55.75, | H6.31, | N16.96
Found (%) | C55.81, | He6.28 | N17.09

MS (m/z): 370 (M*), 352 (M*-H,0) NMR (CDCls) 5 (ppm): 6.16 (1H, bs), 6.09 (2H, s), 3.76 (2H, s), 3.54
(2H, ), 3.40-4.00 (7H, m), 3.89 (2H, 1), 2.10-2.70 (4H, m), 1.25-1.95 (4H, m)

80 IR (KBr; cm™1): 3330, 2980, 2200, 2160, 1070

56

37



m-, 2.79 (2H, m, 2.27 (2H, M, 1.84 (4H m, 1.67 (6H m 15 In 100 m
of dry tetrahydrofuran was susperiesi13lzgs st (28.8 mol ) of [ithium al um num
hydri de, and under nitrogen streama solution of 2.28 g (7.2 mmol) of
Compound v in 50 m of dry tetrahydrofuran was added dropw se at room
tenperature. After conpletion of dropw se addition, the m xture was heated
under rEMMB!-_.@ér 20 hours. The reaction mixture was ice-cooled and 2.2 ni
of wate of 20% aqueous sodi um hydroxi de solution and 5.5 m of
wat er V\Er[% H%‘r'i'V&Pr‘xP'PaﬂfH@a'e@Y'b%mé?r‘Y'W‘eﬂ*!"ﬁ'@'"?ilffwt'lﬁ*'@'C\ﬂﬁ’&d'@‘ﬂ'ﬁ'qn?lefapa&f’d%'°o[ err]C
for 30 MomA4d 33The insol ubl es were then filtered off, the filtrate was
concentr at ed_ qhg%cliuced pressure, and the residue was subjected to
vacuum di s"f'l’l I'on 60-180 [err] C1I mtHg) to give 1.82 g (91.5% of

2- (4-am no- pi perl di norrethu,AL-)A—pJ-peJ-bd-l-ne:rat-hy-l-Lua-n-'(Oonpound w) as |ight
yel I g oi | . NVR (CDC er r]] Flehental nalypigi @ aH28%07 (2H, s),| 3.50 (2H, s), 3.47
(2H, s), 2.79 (2H m, 2 8ded do)l| 160238764 1Nf&59 .04 (2H, m, 1.1-1.9

(12H, m 25 A Hixturepmg,{,)stlmglgf Jﬂﬁzsg | ) of Compound w and
930 ng (6.5 mml) of [ ( nethytthro=—tmethytam ITU}_HCTIIyl ene] mal ononitrile

was heate §t3 %4 |rat|on at 80 [err] Cfor 1.5 hours. The
s
s on B Gl UL o v L B8 R ATITR ,
[ 1 _, El t al | Cal cd.
il b Sl T Dl e e ol

\16. 97 3pxampLEN® (M z): 382 (M) NWR (CDCerr]) [err] (ppm: 6.08 (2H, s),
5.73®]17HDbqy, 4.97 (1 H bd), 3.69 (1 H m, 3.48 (2H, s), 3.46 (2H, s),
2. 97 ( 3H-12-4i3-PiperidhdmétRyie-rlpshyhmethyftfhinofbldyi}-SInethyl ﬂﬁld%ﬁdmymene]ﬂmp’)anéduﬁﬁe( 8H, m
| R (KB {ComBbun@B#)] ) : 3400, 2850, 2200, 2160 40 EXAMPLE
[[1-](5-Pi peridi nonet hyl -2-furanyl) net hyl ] pi peridi nyl - 3 am no] ( met hyl am no)
rret h¥5 enelipragpaniedt ndirhethyifermakiden wixo Lisdoldd) 245 g (9.88Uanhma)) adf hjiki(2-azido)ethyl}

or nidsizdlidiinyliderioiproparedinibiteapt atder aercboingh§20rmuk B0 peol) df 6025 sadiom hydrileedsir e of
Exarrpl egrdd@aliyaasidéd; Afteyigahing dhag) subsid&h A gUtR7 Bmol) of nietiyl iogide was added drG@isB witli 0
[ err] Ccapetant stirring and ice-cooling. The reaction miglukenast frithep stirteq At Joon tamppraiGrel ot 30 (99 :

. C 65. 94mmulPF 'Fﬁg'l""h"’h 't\wasldﬂgt?d iRy A ol owater qud ggnognjrated ynepr Texluced pipsure-gip 1Be

WS ( 93""??8@3 ceiafe and '\Qr"l“’}‘“"? Hfﬁw‘yas"@' VG’bs(pﬂ!'FP"stS’éiat“’%edl@" °2H s),
5. 7 4 ( 1 d|u51t hlo §o;ut|gl §1d5cg|e QYEK ﬁnryp{ou gequleﬂ:m guligte. The solvent was then distille

under reduce ‘pressure and the tesidue was puri ed by silica gel coiumn chromatography (chloroform-
methanol = 100:1) to give 189 g (93.2%) of [1-[(2-azndo)ethyl]-3-methyl-2-|mldazolldmyhdene]-
propanedinitrile(Compound g) as light yellow oil.

NMR (CDCls) 5 (ppm): 3.69 (8H, m), 3.20 (3H, s)

In 50 mi of toluene were dissolved 1.7 g (7.8 mmol) of Compound g and 2.46 g (3.4 mmol) of
C triphenylphosphine, and after addition of 1.4 ml of water, the mixture was stirred at 50 °C for 1.5 hours. The
- reaction mixture was then concentrated and the residue was dissolved in 40 ml of ethanol. Then, 550 mg
(4.7 mmol) of fumaric acid was added and the mixture was heated under reflux for 30 minutes. The reaction
mixture was then stirred with ice-cooling for 30 minutes and the resulting crystals were collected by filiration
to give 139 g (71.3%) of [1-(2-aminoethyl)-3-methyl-2-imidazolidinylidene]propanedinitrile hemifumarate
{Compound r) as white crystals.

m.p.: 163.5-165°C

NMR (D20) 5 (ppm): 6.44 (1H, s), 3.3-3.9 (6H, m), 3.07 (3H, s), 2.97 (2H, 1)

Using Compound ¢ and 5-piperidinomethylfurfural, the corresponding procedure of Example 14A was
followed to give Compound 34 as light tan-colored oil.

Elemental analysis: C20H2g Ng O+ 2HCl« H20

Caled. (%): C 52.29, H 7.02, N 18.29
Found (%): C 52.40, H 7.00, N 18.01

50

MS (m/z): 368 (M*)

NMR (CDCls) 3 (ppm): 6.06 (2H, s), 3.75 (2H, s), 3.63 (BH, m), 3.45 (2H, s), 3.16 (3H, ), 2.89 (2H, 1),
55 2.38 (4H, m), 1.81 (1H, bs), 1.50 (6H, m)

IR (KBr; cm™): 3340, 2950, 2200, 2160
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Hz), 3.44 (2H, s), 3.12 (3H, d), 3.0-3.2 (2H m, 2.97 (1 H nm, 2.86 (1 H,
m, 2.46 (1 H m, 2.39 (4H mM, Er4s139d3iH M., 1.58 (4H, m, 1.43 (2H,
m 40 EP0413343 Bl IR (KBr; cnferr]): 3320, 2930, 2200, 2160 In the
foll ow ng Exanpl es 38 and 39, the respective conmpounds were produced
generally in accor- dance wth the procedure described in Exanple 10. 5
EXAVPLE EXAMPLE 35

-[2-[(2-Pi peridi nonet hyl - 3-furanyl ) met hyl am no] et hyl ] - 2-i mi dazol i di nyl i dene
] pr opanedﬂﬁ W(MP*@V')'N'((EJB'H?M@HH“% -furggylmethyligminolsthy}-8-imjdagglidinylidenelmiepaeadiaitile at e)
El emential { B'HBHUQ%?‘% [err] Cal cd (9 C 58 71, H 6. 43 N 17.86 15
Found (% : . 6 1,1 b of

(CDC[err]g7 e1r5r

(1 H bs).,
o My o EE&

(
2

|-

96
) Q un%;‘ ride Et 38
’acg{) 39

the end, of which time the solvent was distilled off under reduced pressure. The residue was Iute with 2N
1> o b BHEEitn-eRa HISEISW Wi Vot Eydnaemma Sy b ey e &ﬁ.ﬁw ‘ndene
] pr opane ddoBituh ybirexide &mw%@% NaxPPacted Iith 1N drebidhit bhéid tldel YRPERbSS 1296+
El ement al waanajustsd ®: pH B8 with 98 |s6dlum bjéroxide solltion 4nd- Phexiracted with # péfions of methMenk3. 44
Found %9 chioride. The péoletorganic laydrl was 4rfed over anHydrbus Magndsium sulfaléSand Nhe? SolvedDdas( M)
NVR ( CDC] dastingd) off] Eindlly tHeprpsigue wés piifiéd By Sifiza (gelaiami citomaegedphyl (chidroform-mBiarlde )=,
5.76 (1 HoO:hw®)give244/vhg (2Blbi%) sf) Gompound 36 Bdtolaidss ok. 26 (2H, s), 2.85 (2H, t),
2.35 (4H, mnp14@M3( ¢ (difympatp), 1. 46 (6H, m IR (KBr; cnferr]): 3400, 2830,
\2490, 2160 In the followi ng Exanpl es 40 and 41, the respective compounds

were ptoduced general |y |l Nei@fdnal snalysis: CooHzsNsOe 2Cs Hs O + 3/5H2 0

Caled. (%): C 55.00, H6.13, N 13.74
Found (%): C 55.08, H 5.90, N 13.46

l::::leng%m x% a%}lon ﬂfg’gg’g p “dsii inré ; m{ﬂ
Eactu&: ?tﬂrB i %n%

% MS (m/z): 368 (M*)

NMR (D20) & {(ppm): 6.85 & 6.79 (each 1H, each d, J=3.29 Hz), 6.68 (4H, s), 4.52 (2H, s), 4.37 (2H, s),
3.94 (2H, t, J=7.5 Hz), 3.80 (2H, m), 3.63 (2H, m), 3.48 (4H, m), 2.99 (2H, t, J=7.5 Hz), 2.94 (3H, s) 1.35~
2.05 (6H, m)

30 IR (KBr; cm™1): 3320, 2950, 2200, 2160

EXAMPLE 36

[1-[1-[(5-Piperidinomethyl-2-furanyl)methyl]piperidinyl-4-amino](methylamino)methylene]propanedinitrile
{Compound 36)

P In 45 ml of dimethylformamide was dissolved 6.0 g (31.8 mmol) of ethyl 5-chloromethyl-2-furancarbox-
-/ ylate followed by addition of 9.64 g (95.5 mmol) of 4-hydroxypiperidine and the mixture was stirred at room
temperature for 20 hours. The solvent was then distilled off under reduced pressure and the residue was
diluted with 100 ml of chloroform and washed with saturated aqueous sodium chloride solution twice. The
organic layer was dried over anhydrous magnesium sulfate and the solvent was distilled off to give 7.84 g
(97.4%) of ethyl 5~(4-hydroxypiperidinomethyl)-2-furancarboxylate (Compound s) as light brown oil.

NMR (CDCIls) 5 (ppm): 7.08 & 6.27 (each 1H, each d, J=3.1 Hz), 4.32 (2H, g), 3.65 (1H, m), 3.59 (2H,
s), 2.80 (2H, m), 2.24 (2H, m), 1.4-2.06 (4H, m), 1.36 (3H, 1)

In 30 ml of piperidine was dissolved 7.4 g (29.25 mmol) of Compound s followed by addition of 2.7 g
(45 mmol) of acetic acid, and the mixture was heated under reflux for 27 hours. After cooling, the excess
piperidine was distilled off under reduced pressure and the residue was diluted with 300 ml of chloroform
and washed with 3 portions of saturated aqueous sodium chloride solution. The organic layer was dried
over anhydrous magnesium sulfate and the solvent was distilled off under reduced pressure. Finally the
residue was purified by silica gel column chromatography (aceione) to give 6.49 g (76.0%) of 1-[5-(4-
hydroxypiperidinomethyl)-2-furancarbonyllpiperidine (Compound 1) as light yellow oil.

NMR (CDCls) & (ppm): 6.82 & 6.23 (each 1H, each d, J=3.2 Hz), 3.65 (5H, m), 3.68 (2H, s), 2.76 (2H,
m), 2.22 (2H, m), 1.2-2.0 (10H, m)

In 70 ml of pyridine was dissolved 3.47 g (11.88 mmol) of Compound i and with ice-cooling, 1.9 ml
(23.77 mmol) of methanesulfonyl chloride was added dropwise. The mixture was stirred at 0°C for 4.5
hours and, after addition of 5 ml of methanol, stirred at room temperature for 30 minutes. The solvent was
then distilled off under reduced pressure and the residue was dissolved in 100 ml of methylene chloride.
This solution was washed with 3 portions of saturated aqueous sodium chloride solution. The organic layer
was dried over anhydrous magnesium sulfate and the solvent was distilled off under reduced pressure to

85
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40. dange with the procedure described in Exanple 14 or 14A. EXAMPLE 40 [1
-[2-[(2-Pi peridi nonet hyl - 4-fur argp 0 983 348 B4 no] et hyl ] - 2-1 m dazol i di nyl i dene
] propanedinitrile (Conpound 45 40) mp.: 148-149 [err] C (nonofumarate)

50 | Elenmental analysis: [err] Calcd. (9: C 58.71,
H 6. 43, give 44 9191%6)%u-iﬁ:l(4'(m§&v|°xvPlpe@l@memlﬂ'fura"l;ﬂfwnwmpeﬂdmeMCqm@ _WBS(fQﬂ‘ z):
354(M+P"°NVR' err] err (pprr) 7.25 (1 H s), 6.14 s), 5.98 (1
Hobs), Wﬁ‘fm«% 7|1(|(me\;523 : 1Hseaeted gzﬁﬂ ") 479 (1ipm). S (‘t“) m), 857 $2H 41
E)Pb 41@2 4:',)% i et &lfo me‘?de weEne J!fsolved ? 04 g (10 90mmgl) c?fOCom%%und u and 71 g (1092

[2-[ (4! ¥ Fr’é‘!"

] propan 9 m

‘U‘l’t'?i Z Pﬁ% h? ﬁ?aa%?ﬂ | dene
and, f ere fil e
El ement ur; Qﬁ{ lﬁ e EH % solutlo:%T e : layer % vi?nsi@: T

|(-|n16 ;319 @te i% e :t)’w CE ilfed - lum ﬂr@m

0 ai ﬁ’
§ 9 Z opn Y_):ﬁ-fu car nﬁ
H, bS) ?@erﬂd eQ nlﬂou el(o%'dul -
1), (i OBk i(pg’a) ke, o am-sh e S o
EXAIVPLEm},ZZ@(éFﬁbJ) eto7 (2Fa ), aiss 4vf my, 187 feBl mpWi Ng conposition are prepared by
t he ast ablih st iy faaytbiuta lwap sBpeded €1 g228.8 mmol) of lithium aluminum hydride, and
Conpoundndbr nitrogen streamlbéblution of 2.28 g (7.2 mmol) of Compound v in 50 ml of dry tetrahydrofuran was
added dropwise at room temperature. After completion of dropwise addition, the mixiure was heated under

o reflux for 20 hours. The reaction mixture was ice-cooled and 2.2 ml of water, 1.1 ml of 20% aqueous

\_ sodium hydroxide solution and 5.5 ml of water were serially added gradually. The mixture was stirred at

20 0°C for 30 minutes. The insolubles were then filtered off, the filtrate was concentrated under reduced
pressure, and the residus was subjected to vacuum distillation (160-180 ° C/l mmHg) to give 1.82 g (91.5%)
of 2-(4-amino-piperidinomethyl)-5-piperidinomethyltfuran (Compound w) as light yellow oil.

NMR (CDCis) § (ppm): 6.07 (2H, s), 3.50 (2H, s), 3.47 (2H, s), 2.79 (2H, m), 2.61 (1H, m), 2.38 (4H, m),
2.04 (2H, m), 1.1-1.9 (12H, m)

25 A mixture consisting of 1.8 g (6.5 mmol) of Compound w and 930 mg (6.5 mmol) of [(methylthio)-
(methylamino)methylene]malononitrile was heated under constant aspiration at 80°C for 1.5 hours. The
reaction mixture was then purified by silica gel column chromatography (chloroform-methanol = 10:1) fo
give 1.04 g (41.9%) of Compound 386 as light yellow foam.

s
Elemental analysis: C21HagNg O« 2HCls C2Hs O
Caled. (%): | C55.08, | H764, | N16.76
Found (%): c5523, | H7.77, N 16.97

35

MS (m/z): 382 (M*)

, NMR (CDCls) & (ppm): 6.08 (2H, s), 5.73 (1H, bq), 4.97 (1H, bd), 3.69 (1H, m), 3.48 (2H, s), 3.46 (2H, s),
-/ 2.97 (3H, d), 2.83 (2H, bd), 2.40 (4H, m), 2.06 (4H, m), 1.2-1.85 (8H, m)

IR (KBr; cm~"): 3400, 2850, 2200, 2160

EXAMPLE 37

[[1-[(5-Piperidinomethyl-2-furanyl)methyl]piperidinyl-3-amino](methylamino)methylene]propanedinitrile (Com-
pound 37)

Using ethyl 5-chloromethyl-2-furancarboxylate and 3-hydroxypiperidine, the procedure of Example 36
was followed to give Compound 37 in 6 steps.
m.p.: 138.5-140°C

50 Elemental analysis: C21H3zoNs O

Caled. (%): | C6594, | H791, | N21.97
Found (%): | C65.95, | H8.10, | N 21.87

56 MS (m/z): 382 (M*)
NMR (CDCk) & (ppm): 9.60 (1H, bs), 6.15 (2H, s), 5.74 (1H, bt), 3.77 & 3.56 (each 1H, each d, J=13.83
Hz), 3.4 (2H, s), 3.12 (3H, d), 3.0-3.2 (2H, m), 2.97 (1H, m), 2.86 (1H, m), 2.46 (1H, m), 2.39 (4H, m), 1.6-
2.0 (4H, m), 1.58 (4H, m), 1.43 (2H, m)



Lact ose: 60 ng Potato starch 30 ng Pol yvi nyl al cohol 2
nmg Magnesi um st earate 1 mg 30 EpPO413 343 B1 Tar col or
trace USE EXAMPLE 2 35 Syrup: A syrup of the follow ng conposition is
prepared by the established pharmaceutical procedure. 40

Conpound 19 IR (KBr; cm™): 3320, 293902266, 278y i f i ed sucrose 40 g Et hyl
p- hydr oxyberiz Setfellowing Bxgnatesgigydnd gehtpej resragtivercomaeusds werg praducedioenalis i gecor-
fl avor dance witipthe pra¢edurg described in Example 10. Wat er to nmake

100 m 50 55 42 EP 0 413 34 B1 C L M S Cains Cainms for the
fol | owihgEEMMRYERS i ng States: AT, BE, CH, DE, DK, FR GB, IT, LI, LU NL,

or R err] EHiaHRPRoRFarpR s iRy R Ry B i oty in, o @PERETR o o
t he sane Sr) different and each is hydrogen or [err] alkyl, or R2 and

Rlerr],,,taken,t p8aliResc Wohdtunt adj acent nitrogen atom represent a
heteroc")’/clic IE;roup of tWé’ ‘?uormj)a 20 [err] 30 ~ Wherein --- neans a

singl e bond or a double - d, Wrepresents
lerr]- Elemental analysis: C19Hz6Ng O« G4 Hy Os
Calcd. (%): C 58.71, H643, | N17.86
15 Found (%): C 58.66, H 6.31, N 17.69

. MS (m/z): 354 (M*)
S NMR (CDCls) 5 (ppm): 7.29 & 6.31 (each 1H, each d, J=1.98 Hz), 5.96 (1H, bs), 3.69 (6H, m), 3.64 (2H,
— s), 3.47 (2H, s), 2.91 (2H, 1), 2.38 (4H, m), 1.58 (6H, m)

20 IR (KBr; cm™1): 3450, 2850, 2190, 2170

EXAMPLE 39

[1-[2-[(3-Piperidinomethyl-2-furanyl)methylaminolethyl]-2-imidazolidinylidene]propanedinitrile {(Compound

% 39)

m.p.: 131-132.5 ° C (difumarate)

/ 30 Elemental analysis: G1sHzs N O+ 2G4 Hy Os + 1/2C2Hs O 1/2H20
Calcd. (%): C 54.19, H 6.26, N 13.44
Found (%): C 54.22, H 6.47, N 13.55
95 MS (m/2): 354 (M*)
| NMR (CDCls) 5 (ppm): 7.21 & 6.25 (each 1H, each d, J=1.88 Hz), 5.76 (1H, bs), 3.74 (2H, s), 3.62 (6H,
U m), 3.26 (2H, s), 2.85 (2H, 1), 2.35 (4H, m), 1.92 (1H, bs), 1.46 (6H, m)

IR (KBr; cm™1): 3400, 2830, 2190, 2160
In the following Examples 40 and 41, the respective compounds were produced generally in accor-
40 dance with the procedure described in Example 14 or 14A.
EXAMPLE 40

[1-[2-[(2-Piperidinomethyl-4-furanyl)methylamino]ethyl]-2-imidazolidinylidenelpropanedinitrile (Compound
45 40)

m.p.: 148-149 °* C (monofumarate)

Elemental analysis: C19HagNs O« C4H  O4

Caled. (%): C 58.71, H 6.43, N 17.88
Found (%): C 54.48, H 6.78, N 17.89

50

MS (m/z): 354 (M*)

NMR (CDCls) 5 (ppm): 7.25 (1H, s), 6.14 (1H, s), 5.98 (1H, bs), 3.67 (6H, m), 3.63 (2H, s), 3.46 (2H, s),
2,92 (2H, 1), 2.41 (4H, m), 1.53 (6H, m)

IR (KBr; cm™"): 3400, 2900, 2190, 2150

56
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-0-. -S- or -NRerr]-, where R4 is hydrogen or CJerr] al kyl, whereas when
--- is a double bond, WrepresengsoatsisazBerr] and & may be the sane or
different and each is hydrogen, [err] alkyl, hydroxy or [err] alkoxy; mis

an integer of 1 through 3; 35 Yis -[err]- or 0 40
-G ; [erBXAMPEE41 or2; RA is hydrogen or (ferr] C[err] aI kyI 45 RBis
hydrogen or RA and RB, taken together, represent - [err] where pis 1

or 2, z0lf E'[{“eﬁ*Rel'd'wethvl'z'f“faWQ@P*éV'W'M?*'}V'Jé’n'a'dﬂpkq"w!rde R?éecw"é!e s affemgeund

di fferef® and each is cyano [err] al koxycarbonyl , wher ein the al kyl group
has 185 C ato I b? Ifonyl or arylsulfonyl whi ch may he
unsubstrtu'f't?d”@ar gué ‘1"? by one or two substituents, which may be the
sane or different, and-are an_prian fromClerr] - Cs al k\/| , CJerr] alkoxy,
hal ogen and nitro; R||eEleineriadnadsierG thl&\ﬂeCtHaeuseﬁd—lsﬁealﬁwngs as R2 and
Rlerr], defined 43 alees: (9" [ eEGsaner ey Bgsl € rh1t'§3 hyldr ogen or C[err]

alkyl; nis 1 or 2; H qfond(a,r)’r R[gr5§ 1are ﬁg_ggecriwq Yo ay defined above, or
a pharmaceutical | y adeeptabte—sa—thereof—to—2—A A—eefpeund of the

formula: [err

wherern X, Y. [err] and Z have the meanings given in clarm
and

o oger ?fﬂ (T 5 B2 b B st B 4 4898 3 @i
wher e gg,él K r;c'm ‘fé a"d"nm%al m1l, and Zis 30

C USE EXAMPLE 1
Y
2 Tablet:
Tablets of the following composition are prepared by the established pharmaceutical procedure.
25 Compound 1 150 mg
Lactose 60 mg
Potato starch 30 mg
Polyvinyl alcohol 2mg
" Magnesium stearate 1mg
30 Tar color trace
USE EXAMPLE 2
% Syrup:
— A syrup of the following composition is prepared by the established pharmaceutical procedure.
40 Compound 19 200 mg
Purified sucrose 409

Ethyl p-hydroxybenzoate 40 mg
Propyl p-hydroxybenzoate 10 mg
Strawberry flavor 0.1 ml
45 Water to make 100 mi

50



[err] where [err] and n are as defined in claim1l. 40 5. The compound of

claim4, in which Xis [err] RA | Epygios8ier [err] is 1 an '
6. The conpound of claim4, in which Xis (CHerr]is hydrogﬂu!ﬁlﬂij‘lﬂaﬂjmlll
and Zis 5 [err] -NH NHCH3 . 10 7. A pharnmaceutical c I ] *
the treatnent of gastrointestinal disorders conprising an effective anount
of the cofemsent of claim1 together with a pharnaceutically acceptable
carrier oflatng fgethe following Gantracting States :ATe BE/GHa BEDK, AR..GB, il kb LA NNLI/SE of

formula (1) according to claim1 which conprises reacting a furan conpound
of t he ol dviPAydeiustiveptdhafermila or (11c) 15 [err] 0 25 with one or nore
conpounds for introduction of a substituent of the formula 35

[err] where Rlerr] is CJerr] alkyl; Hal is halogen; X, RA, RB[err] Z and
[err] are as defined in claim1, and {fHgkguired converting the product to
a pharppceutically acceptable salt. 9/ A pNocess for preparing a furan
derivative of formula {L]l.a g {0 cl ai pgyyl which congiyses reacting 40
a furan compound of the KQl L8w ng fofnul a (|Ib) [err] with one or nore
compounds for introducti on@of a subskatuent o8f the formula 50 [err]

15
wherein X is hydrogen or R'CH.- where R is C1-Cs alkoxy or R?2RN-, where R? and R3 are the same
or different and each is hydrogen or Ci-Cs alkyl, or R? and R?®, taken together with the adjacent

/‘ nitrogen atom, represent a heterocyclic group of the formula
—
20
) §
G G?
25 W\ ;Q"
(CH, ),
~ 30 wherein —-- means a single bond or a double bond, and when -—is a single bond, W represents -CH,-,
-0-,

-S- or -NR*-, where R* Is hydrogen or Ci-Cs alkyl, whereas when --- is a double bond, W represents
=CH-; G' and G2 may be the same or different and each is hydrogen, Ci-Cs alkyl, hydroxy or Ci-Cs
alkoxy; m is an integer of 1 through 3; _

85 Y is -CHz- or
W 0
tisior2
RA is hydrogen or C1-Cs alkyl;
45 RB is hydrogen; or

R* and R®, taken together, represent -(CHz), where p is 1 or 2; Z is

RS R?
" X
~NH NR23R3a
55 , where R® and R7 may be the same or different and sach is cyano, C1-Cs alkoxycarbony!, wherein the

alkyl group has 1-5 C atoms Ci-Cs alkylsulfonyl or arylsulfonyl which may he unsubstituted or
substituted by one or two substituents, which may be the same or different, and are selected from C;-
Cs alkyl, C1-Cs alkoxy, halogen and nitro; R*® and R®® have the same meanings as R2 and R?® defined

43



where X; RA, Rerr], Z and [err] are as defined in claim1l, and reducing -

the resulting product, and if reqgpgafgsfazps EP O 413 343 Bl ““‘ﬂ“\“‘
product to a pharmaceutically acceptable salt. 10. Use of a fam “l\““
derivative of the fornula (1) as defined in claim1 or a pharnaceuti dal "y °
acceptabl e abedst thereof in the preparation of a nedicanent for the

treatnent of gastrointestinal disorders. 5 Clains for the follow ng
Contracting State: ES 1. A process for preparing a furan derivative of the
forrrula 10 (CH2) [err] wherein X is hydrogen or [err]-where Rerr] is

C[err] al koxy or [err]-, where R2 agfl. R3 ®%e the sane or different and each

is hydrogen or [err] al kyI, or R2 and t aken together with the adjacent
nitrogen 20 atom represent a het ycI ic group of the forrmula 30
[err] wherein --- neans a single bor# or -B8ubl e bond, and when ---is a

si ngl g, bond, Wrepresents -[err]-, -0\_,_(- 3 )or -NR[err] where R4 is
hydrogen or Clerr] al kyl, whereas when -*-"%% a doubl e bond, Wrepresents
35 = CH; derr] and [err] may be the sane or different and each is
hydr ogen, [vﬂlbﬂ’ei! Rl i& Wy drogBhy 81 61X0L kyl; h &' tlr Zah‘k%YR’ 408 leSpediiVell % 88iRsd Sovelora .
t hrough 3; p\farhﬁceu@a[lﬁo&éptab@l’salﬂhé} 11 -C; [err] 1S or 2; err] is

hydrogen or Clerr] alkyl; RBis hydrogen, or RA and RB, taken t oget her,
represeng. -ﬁ(@lﬂ%bt[nﬂlbft]\ewmaa pis1or 2

o, RA
20 X Y~N-(CHz),~- CH2-Z

o

wherein X, Y, R4, £ and Z have the meanings given in claim 1.
25

3. The compound of claim 2, in which Y is -CHz-, and R* is hydrogen or C;-Cs alkyl.

4. The compound of claim 3 in which X is RRR3NCH.- where R? and R® are defined in claim 1, and Z is

~
RS _R? Re R’
X or X
. -NH~  N-R22R32 -N\— ;"‘Rs
O (CH,),
where R®, R7, R?, R®, R® and n are as defined in claim 1.
w© .

5. The compound of claim 4, in which X is

45 < NCH: ~

R* is'hydrogen, L is 1 and Z is
50

Z
(o]
2

55

W



Zis 50 [err] where R6 and R7 may be the sane or different and each i1s

cyano, [err] al koxycarbonyl whereigpgh@ 481 EP 0 413 343Bl

has 1 to 5 C atons, [err] al kysul fonyl or aryl sul fonyl which mﬁ["mnﬂ,””m
unsubstituted or substltut ed by one or two substituents, which*nmay s %
sanme or d6-f fTee eampourdroficlaimet, Bathiet XekCH5)sNGHS], Bf Is]hydrodes, talk Myahd Zfser r] al koxy,

hal ogen and nitro; [err] and [err] have the sane neanings as [err] and

[err] defined above, 5 or 10 [eR whegein [err] is hydrogen or [err]
alkyl; nis 1 or 2; [err] and [err] areyrespectively as defined above, or a
phar maCeutical |y acceptable salt theregf N\ which conprises reacting a furan

conmpound of the following formula (+NH) orNHCH3.) 20 [err] 30 with one or
nore conpounds for introduction of a substituent of the formula [err] 40
where [err] is [err] alkyle; i s halogen; X, [err], [err], Z and [err]
are as 10d e; I IAe aﬁrggéﬁﬁcal @g@:&&on g gnqw asttrm OdUCt l’t I% ti
phar maceut'i t P ctive
derivative %? fr%?fqnﬁaccgp‘% et a gf1|t?1% | n c %ﬁé;ﬂmuﬁ{gﬁ%mec 'er °r é‘g

furan congounfbcads b iRephftg! LaMah BorvRive bt Brmiufa Aﬁ’)iccérﬁm&g claim 1 vﬁuch comprises re "{ghe

[err] with ah@arompBlng otRBRMING Sorh@4 (k)Y fireAiLICt 1 ON™ Of stituen
formul & 55 47

- 9 o
L X 1\-_3— COOR (1Ia)
0

20
X - —CH,—-Hal IIc
EFes, e
o
25
with one or more compounds for introduction of a substituent of the formula
\/‘ © : (CB;),
” N
—N CB-2
RA- ess e ORB
35
| where R® is C1-Cs alkyl; Hal is halogen; X, R, RB, Z and & are as defined in claim 1, and if required
\; converting the product to a pharmaceutically acceptable salt.
9. A process for preparing a furan derivative of formula (l) according to claim 1 which comprises reacting
40 a furan compound of the following formula (llb)
x - - cmo (IIb)
% N 7
o .
with one or more compounds for introduction of a substituent of the formula
50
(CH,y)y
”
-— N CH-2
55 RA ...... RB

where X, R*, RB, Z and 1 are as defined in claim 1, and reducing the resulting product, and if required

45



[err] [err] where X [err], Z and [err] are as defined M

reduci ng the resulting product, gmgais 34emyired 10 ngﬂ?ﬁ i"t he

product to a pharmaceutically acceptable salt. 3. A pro ”m
claims 1 or 2 for preparing a conpound of the fornula: [err]c " ”in

X, Y. [ er rdonvejting the peadict B shehaenacewticatheencéntable sgt.ven in claim 1. 4. A prdcess
accordi ng to clainms 1 or 2 for prePari ng a conpound of claim3, in which Y
i s - CH219. Usecpf pdyran derivativp,of thafarmulg () pe fstinediip IE?‘F' 1 o2 phgrmageufieally: acseptablecssit di ng
to cl ?i ns thergef inthe yppatienof aimedicamentiontae Frptreant of gastraintesting] digprders X is [ebr]
wher e nd rr]. are defined {n claiml, and Zis 30 [err] where [err]
and n E%éa?'%"%ztﬁ']ﬁgﬂw?% t?Fﬁﬂgl‘é?mﬁolEg. A process according to clains 1 or 2
for pregarjng a_ compound of claim5 i ich Xis [err] Rerr] is

hydr oger: 1 BppeRe fPLPRPae Bren gorkigive Brang i “"co 7415 343 B1 7. A process
according to clainms 1 or 2 for preparing a conpound of claims5, in which X

is [err] RAis hydrogen, | is 1 and (LH,9,[err] [err] 10
x— Y—N CH—2 (1)
No” |
i 0 RA s RB
o wherein X is hydrogen or R'CHz-where R! is C1-Cs alkoxy or R?R3N-, where R? and R® are the same or
\ different and each is hydrogen or C1-Cs alkyl, or R? and R3, taken together with the adjacent nitrogen
20 atom, represent a heterocyclic group of the formula
1
G g2
25 ,-.l | . *
W, N~
\/ { CHZ ) m

30

wherein --- means a single bond or a double bond, and when -—-is a single bond, W represents -CHa-,

-0-,
-S- or -NR*-, where R* is hydrogen or C1-Cs alkyl, whereas when --- is a double bond, W represents
35 =CH-; G! and G2 may be the same or different and each is hydrogen, C1-Cs alkyl, hydroxy or C;-Cs
alkoxy; m is an integer of 1 through 3;
N Y is -CHz- or
(o]
“ Il
45 tistorz;

R? is hydrogen or C;-Cs alkyl;
R® is hydrogen; or
R? and R5, taken together, represent -(CHz), where p is 1 or 2;
Zis
50

RG R7

85 -NHINRzaR:"a

R wﬁere R and R’ may be the same or different and each is cyano, C;-Cs alkoxycarbonyl wherein the
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8. ,A process for preparing a pharmaceutical conposition for the treatment
of gastrointestinal disorders whicgp gqips4ssss fornul ati ng, !"ﬁumtlwﬁl! lU"I
anount of the conponent of claim1l together with a 15
acceptable carrier or diluent. Clainms for the foll ow ng Cbntractlng St at e:
GR 1. A fur adkyllgiolyy ais veéo 5fC ttwes, fGarGaLaligsulignyP&r arylsulfonyl which may be unsubstifuell or
[err] wher ei subsfitutesl Hyyotle ogien sahstitfentsy hichwhayrke Ry same]or tiflerpnsrang arg|splestsd frgm Ci-
[err]-, wher& #@l € RBoar kalogereand aiiine; D and R haye thej seie meprings a8l Rz andH’ defined
hydrogen or gheve;] al kyl, or R2 and R3, taken together with the adjacent
nitrogem ato®h represent a heterocyclic group of the fornmula 35
& N 40 [err] wherein --- neans a
singl e bond or a double bond, and whegy ---ig? a single bond, Wrepresents
-[err]-, -0-, 45 -S- or -NRerr] re R4 is hydrogen or [err] alkyl,
whereas when --- is a double bond, V{Légﬁgéents =CH; [err] and [err] may
be the Qanme or different and each is dro [err] -al kyl, hydroxy or
[err] alkoxy; mis an integer of 1 thrdugl Q § Yis -CH2- or 50
O -C; 55 [err] is 1 or 2; RAis hydrogen Gha err] al kyl; RB is hydrogen;
or 49 RA and Rerr], taken together, represent -(CH2)[err] where pis 1
or 2, Zgis [err]

wherein R® is hydrogen or C1-Cs alkyl; n is 1 or 2; R® and R” are respectively as defined above, or a

pharmacsutically acceptable salt thereof,

2 J which comprises reacting a furan compound of the following formula (lia) or (lic)
N
20
X— 4 coor® (11a)
0]
25
X _t' —i—CHZ—Hal (IIc)
0
N

30
with one or more compounds for introduction of a substituent of the formula

(CH),
7~ NG
3 - N' CH-2
K/ RA- esenas RB
40 where R? is C;-Cs alkyle; Hal is halogen; X, R®, RB, Z and ¢ are as defined above, and if required

converting the product to a pharmaceutically acceptable salt.

2. A process for preparing a furan derivative of formula (I} as defined in claim 1 which comprises reacting
a furan compound of the following formula (ltb)

45
X —i j- CHO (IIb)
o
60
with one or more compounds for introduction of a substituent of the formula
56
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10 .where R err], and R7 may be the sane or different and each i

[err] al koxycarbonyl, wherein thepi k44 3@8gup has 1-5 C atons [Elmﬁmﬂ[}“mml“““
al kyl sul fonyl or aryl sul fonyl which nay be unsubstituted or sub s =
one or two substituents, which may be the sane or different, and are
selected fromC, - C5 alkyl, C[err] err] al koxy, hal ogen and nitro;
Rlerr] and R err] have the same neani f ngz:hs R2 and R3 defined is above,
or 20 [err] wherein Rlerr] is
hydrogen or Clerr] -Cerr] alkyl: nq]s 1 or QI’I'?RG and R7 are respectively
as defs ned above, or a pharnaceuti call| y accépt able salt thereof. 2. A
conpound of the fornula: 36 RA-++...RB [err] wherein X, Y, RA [err]
and Z have the neani ngs gi ven |n cI aim1. 40 3. The conmpound of claim 2 in

which Y is -CH olr 4. . The ugtrrgoupg

claim3 in @ﬁg aﬁ(%mg '"é}he ’%sé"f"“%%’a‘f rEjllar %'r.eLd and
Zis 4% I[ercPTveé'p% err aaFn?fmace awee me'%gl n claiml1. 55 50 | EP O "
413 343 4Bl f . gl [

hydr ogen, [ er r %8@3,@%%9"30' 018 f@g%é’ﬁng h%mmﬁe'f&mhg‘r] [err] is

[err] 20 6. The corrpound of claim4, in which Xis [err] is hydrogen,

[err] ;45 1 and Z is [err] 30 . proc&?Ss for preparing a pharnaceuti cal
conposition for the treatmar;‘t f troi ntestinal disorders,

0~ ~ Y-N~(CHz),~ CHz-%

/,'

N\
20 wherein X, Y, R?, 1 and Z have the meanings given in claim 1.
4. A process according to claims 1 or 2 for preparing a compound of claim 3, in which Y is -CHz-, and R*
is hydrogen or C1-Cs alkyl.
25 6. A process according to claims 1 or 2 for preparing a compound of claim 4 in which X is R2R®NCH;-
where R2 and R?® are defined in claim 1, and Z
is
* R6_ _R? RS, _R’
>< or
~-NH N_R23R3a -N },]_Ra
N

where RE, R7, R%, R®, R® and n are as defined in claim 1.

40 6. A process according to claims 1 or 2 for preparing a compound of claim 5, in which X is

NCHZ—'

R" is hydrogen, 2 is 1 and Z is
50

pe

-N NH

56 \ / ’



whi ch conprises formulating an effective anmount of the conp ul lm \
together with a pharnaceutically gpeefibagegicarrier or dil ugm\“m “

for preparing a furan derivative of fornmula (I) according.to+clainl "ahi*ch
conprises reacting 35 a furan conmpound of the following formula (I1a)
or (11c) 7 eAmfocedstaqcarding to claimgr or & farpeparidg a tempound of gldinch. iirowhiahfX ig (CHabNEHA-uent
of the fornflegdrogenrigtondetie Rs is [err] alkyl; Hal is halogen; X [err],
Z and | are as defined in claiml, and if required 51 EP 0 413 343 B1 *
C L M S * converting the product to a pharmaceutically acceptable
salt. §. A process for preparing a fygran ggrivative of fornula (1)
according to claim1l which conprises rgacting a furan conpound of the
following formula (I1b) 5 [err] (I'b) 0 10 with
one or nore conpounds for introductNHn of NBCBgbstituent of the formula 20
[err] yhere X, Rerr], Rerr], Zand [err] are as defined in claim1, and
reduci ng the resulting product, and if required converting the product to a
pharmaceutically acceptable salt. 25 10. Use of a furan derivative of the

fornula (4,) Agsrocded fonBidpdriRg & |pRarMhcbutRbl AmBESRATRS ! tdafeht/of HfasiRMeatNaCdisorofs
t hereof in ihien RoRpREAIInRating oA SIBEIVE ARBEH of @ie EdMdohdnEdt BRI 1 Qbgether with a
gast r osnt esphdndcedticaln ac@piable Eatee aidiaepr Uche Pat ent anspr Uche fur fol gende
Vertrngastaaten: AT, BE, CH DE, DK, FR, GB, IT, Li, LU NL, SE 30 1.

Fur ander i Glaimsden thé-tilnwing Cahizgcting State : GR (
. —/5 ) .
N\ 1. A furan derivative of the formula
20
(CH,)
X~ YN CH—3 (1)
26 N 0 | |
RA ... R
" wherein X is hydrogen or R'CHz- where R! is Ci1-Cs alkoxy or R2R3N-, where R2 and R® are the same

30 or different and each is hydrogen or Ci-Cs alkyl, or R? and RS, taken together with the adjacent
nitrogen atom, ropresent a heterocyclic group of the formula

Gl
36 l G2
-/ W ‘ /N"‘

wherein --- means a single bond or a double bond, and when -—-is a single bond, W represents -CHz-,
-O-,

45 -8- or -NR*-, where R* is hydrogen or Ci-Cs alkyl, whereas when ——- is a double bond, W represents
=CH-; G' and G2 may be the same or different and each is hydrogen, C:-Cs alkyl, hydroxy or C1-Cs
atkoxy; m is an integer of 1 through 3;
Y is -CHz- or

50 (o)

H

55
tistlor2;
R is hydrogen or C;-Cs alkyl;
R® is hydrogen; or



3 - 1} AB K- ) ~~~~~mm

-N G o ~~R .. . ER 0413343810 worin X fUr. f

R CH2- steht, wobei RL fOr Gi-Cs-Al koxy oder R2ZR3N- steht,”ﬂﬂﬁi@ E"w!mm
gl ei ch oder verschieden sind und jeweils far Wasserstoff oder cCliCom yl*
st ehen odd? #rg RiirirkemRgethanTeRsesenti-ICHoe wheremisdIha&r t en Sti ckst of f at om ei ne :

het erocycl4%8che G uppe der Formel 45 GW50 \C]92)M 5S bedeuten, worin
--- eine Einfachbi ndung oder eine Doppel bi ndung bedeutet und wenn = eine
Ei nf achbi ndung bedeutet, Wfar -Cld2, -0.—,, -S- oder NR4- steht, wobei R4
fUr Vasserstoff oder Cs-C5- Al kyIR R%Und wenn_ --- eine Doppel bi ndung
bedeutet, Wflr =CH steht; Gl und gl ei ch oder verschi eden sind und
jeweils fU Wasserstoff, Cl-C5-A . BAXYa oder C1-C5- Al koxy stehen; m
ei ne 52 jrC L M S ganze Zahl von 1 bis 3 bedeutet; Y fU -CH2-
oder 0-_'"-10

’ —
Steht; | f \Yherd OGRS RZ2ma) G the sditfd o Mlfterdid 3Ptk Rfclar8 06 Lo GhatyearsdyiWilered Bt ; RO
flr V\assera‘agiaioup%ww;s © Gims RE) -CLN By B3 IfGAWS STERASLItbYE whibk oY PbeS ir{Mstiutd@RE! P
flr 1 odorsustitite@lbl ond & two subétitdehls, whith may be the same or different, and are selected from Ci-
NR2aRU worgsnaiigf Cy-8el alkbiy, Hagehhan® difrd; RPCarfICHI® ReVE thoShifiél mdithgs @3\RA andl FR dkfiny ano,
Cl - Gs- Al kemsdecar bonyl, worin die 25 Al kyl gruppe 1 bis 5

Kohl enst ofdrat ome aufwei st, C -CGCs- Al kyl sul fonyl oder Arylsul fonyl, das
unsubstituiert

B
-/
% R® R’
-N }Q_RB
» (CHy),
wherein R is hydrogen or C1-Cs alkyl; nis 1 or 2; R® and R’ are respectively as defined above, or a
. pharmaceutically acceptable salt thereof.
—/ %0
2. A compound of the formula:
P
85 X v !
07 " Y¥-N-(CHz),~ CHp-3
_/
wherein X, Y, RA, 1 and Z have the meanings given in claim 1.
40
8. The compound of claim 2, in which Y is -CHz-, and R” is hydrogen or C1-Cs alky!.
4. The compound of claim 3 in which X is R2R3NCH.- where R? and R?® are defined in claim 1, and Z is
45
6
R R? RS R7
or

-NH N-R22R3a N-RS

-N
50 L‘ ]/
CHZ)n

where RE, R7, R?8, R®, R8 and n are as defined in claim 1.
55

50



oder durch einen oder zwei Substituenten substitulert soin kann, die glerch
oder verschi eden sind und ausgew hgg gaigssdBier Cl CsAIE" :
- Cs- Al koxy, Hal ogen und Nitro, stehen; R2a und Rs" die ob ’II H’I,”M":m,

angegebenen Bedeutungen besitzen odor fU 30 R6 Rl NNR*35¢ t ® s
N | stbehThe campound Bclainig, invilgehaf st of f odor C - Cs- Al kyl stoht; n fO 1
oder 2 steht; R6 und R7 jeweils wi e oben 40 definiert sind, oder ein
pharmazeuti sch akzopt abl es Sal z davory Ver bi ndung der Fornel 45

t 3\ RA X o0 Y-N(CH2))1- CH2-Z 50 orin X, Y, RA, | und Z die in

Anspruch 1 angogebenen Bedeut ungen bygsi tz% .2 3. Verbi ndung nach Anspruch 2,

wobei Y fU -CH2- steht und RA far WASSerstoff oder Cl -C5-Al kyl steht. 4.

Ver bi ndung nach Anspruch 3, wobel X fU R2R3NCH2-, worin R2 und Rs wie in

Anspruch 1 d%flj %i rt sti.nql 55, . und Z ftr 53 EP O 413 343 B111 111111
$ Iydfogen. L is Tand Z is

11111 11%111 N S * R6 R7

RG R7 YNHN~-R2SR3& oder 5

HRS 5 ~~-NH / NR2aR3ay CN - R
k--CH2)n 10 steht, worin RR7, , Rs", R3 und n wie in Anspruch 1

definiert sind. 5 Verbindung nach Anspr 4, wobei X fUr 15/ tNCH2-, 20
stesht,;sA fUr Wasserstoff steht, | fuN 1 sNBht und Z fO N CN

N
20 6. The compound of claim 4, in which X is (CHs)sNCH.-, R? is hydrogen, ! is 1 and Z is
R CN
25
-/ 30 7. A process for preparing a pharmaceutical composition for the treatment of gastrointestinal disorders,
which comprises formulating an effective amount of the component of claim 1 together with a
pharmaceutically acceptable carrier or diluent.
8. A process for preparing a furan derivative of formula (J) according to claim 1 which comprises reacting
35 a furan compound of the following formula (lla) or (lic)
X — — COOR?
t 1 (11a)
40 0
X _i' 'i—CHz“Hal - (IIc)
45 0

with one or more compounds for introduction of a substituent of the formula

RAICI...RB

where R? is C;-Cs alkyl; Hal is halogen; X, R*, R®, Z and 1 are as defined in claim 1, and if required
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25.30 ., steht 6 Verbindung nach Anspruch 4, wobei X fO (CHa)2NCH2-
steht, RA far Wasserstoff steht ht und Z flr 35

NI C13. 40 steht. 7. Phar mazeutlsi ﬁafétﬁl zur Behandl ung“lﬂlﬂl"l"‘““"llll”"l
gastrointestinal er St6rungen, unf assend ei ne wirksane Men- %iner *
Ver bi ndung cosvetiing'the piothizhtola pharmasaitiallydctepbla@dh. phar mazeut i sch akzept abI en
Trager oder VerdOnnungsmittel. 8 Verfahren zur Herstellung eines

Fur ander B.v ok precesefor preparing a {urdn dadvetive Ahpnulecl adcordinglie rlaieirwhighrgemprises reacting

Fur anver bi recfunanycakwourfdef the fllewingformulel(iby | | a) oder (Il c) 50 55 54 EP 0 413
343 B1131 1 11111 1112 iii 1 11 * C L M S
* X -F~- COOR9 (I'ta) 05 Xf | CH2-Hal

(I'lc) 0 10 mt einer odery er. ¥gobi ndungen zur gy Unrung ei nes

Substi tuenten der Fornel 15 (ﬁg‘b)f

(CH24) -N CHZRA® RS 20

with one or more compounds for introduction of a substituent of the formula

15 (CHy)
~
—N CH-2
Y l |
v RA L RB
20
where X, R*, RB, Z and 1 are as defined in claim 1, and reducing the resulting product, and if required
converting the product to a pharmaceutically acceptable salt.
25 10. Use of a furan derivative of the formula (I) as defined in claim 1 or a pharmaceutically acceptable salt
thereof in the preparation of a medicament for the treatment of gastrointestinal disorders.
Patentanspriiche
W Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE
80 o
1. Furanderivat der Formel
(Cﬂz)\\
85 A
o x—t E—Y—T (lzu-—-z (1)
/
0 RM.eeee «RB
40
worin X fir Wasserstoff oder R'CHz- steht, wobei R! flir C1-Cs-Alkoxy oder R2RSN- steht, worin R2 und
R3 gleich oder verschieden sind und jeweils flir Wasserstoff oder C-Cs-Alkyl stehen oder R? und R®
zuammen mit dem benachbarten Stickstoffatom eine heterocyclische Gruppe der Formel
45
 §
/“‘37( ¢
" "
55 bedeuten, worin -— eine Einfachbindung oder eine Doppelbindung bedeutet und wenn --- oine

Einfachbindung bedeutet, W flir -CHz, -O-, -S- oder NR*- steht, wobei R* flir Wasserstoff oder r Cy-Cs-
Alky! steht, und wenn - eine Doppelbindung bedeutet, W flir =CH- steht; G' und G? gleich oder
verschieden sind und jeweils flir Wasserstoff, C1-Cs-Alkyl, Hydroxy oder C1-Cs-Alkoxy stehen; m eine
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worin RO fU Cl1-C5-Alkyl steht; Hal flr Halogen steht; X, RA, RB, Z und |

we in Anspruch 1 definiert sind, z bringt und
erforderlichenfalls das Produkt in gl n p%iaﬁ?bngzieutl sch akzept altll“l””ll“"“lll"ll"
UberfUnrt. 25 9. Verfahren zur Herstellung eines Furanderivates Forne
(1) nach Anspganzé zdn vonoilass 3 baaisutej ne Fur anver bi ndung der fol genden For nel
(lib) x Y flr -CHz- odariO Cb) 0 35 mt einer oder
mehr eren Ver bi ndungen zur Ei nf Uhrung ei nes Substituenten der Fornel (CH2)I
40 ' -N CH Z | | RA

. R 4556 worin X, RA, R, Zund | wie igg Anspruch 1 definiert sind, zur
Reakti on bringt und das erhaltene Produkt rjeduziert und erforderlichenfalls
das Produkt in ein pharnmazeutisch akzeptahl Sal z Woerflhrt. 10.
Verwendung ei nes Furanderivates der Fornmel (1) wie in Anspruch 1 definiert
oder eines phar zeuti sch akzeptabl en Sal zes davon zur Herstellung eines

*

Medi karefft es %ﬁung gastroi ntestinal er 50 St orungen. 55 55 *
IC L M A ol genden Vertragsstaat: ES 1.
Verfahren zur g mrgﬁ( ggi’i%t: giﬁﬂ'g{é‘h‘%en vates der Fornel 6

(G2 0 X gayngpe flir -{CHp), stoff; viobé p fir 1 oder 2steht, (1) O

1A~~~ 27&’-'—‘~~~~z§sv%man rX( P&s\eﬁswsoergt offoodor Rl CH2- steht, wobei R

fO G Cs - Al koxy oder R2R3N- steht, worin R2 und R3 gl eich oder
verschi eden sind und jeweils fU Wasserstoff _oder G -Cs-Al kyl stehen oder

R2-und Rs |a zuanmen nmit dem benaRfar L& Sti ckst of f at om ei ne
het erocycl i sche G uppe der Fornel Gl
20 ~-NH NR:‘R3I

worin R® und R’ gleich oder verschieden sind und jewsils flir Cyano, C1-Cs-Alkoxycarbonyl, worin die
25 Alkylgruppe 1 bis 5 Kohlenstoffatome aufweist, C1-Cs-Alkylsulfonyl oder Arylsulionyl, das unsubstituiert

oder durch einen oder zwei Substituenten substituiert sein kann, die gleich oder verschieden sind und

ausgewihlt sind unter Cy-Cs-Alkyl, C1-Cs-Alkoxy, Halogen und Nitro, stehen;

R? und R®® die oben flir R2 und R® angegebenen Bedeutungen besitzen oder flir

k/ 80
r® R’
X
35 {
o \-—(Cﬂz) n
L/.

steht, worin R® flr Wasserstoff oder C;-Cs-Alkyl steht; n flir 1 oder 2 steht; R® und R jeweils wie oben
40 definiert sind, oder ein pharmazeutisch akzeptables Salz davon.

2. Verbindung der Formel

{
X Y-N-(CHz),~ CHz-Z

0

60 worin X, Y, R, | und Z die in Anspruch 1 angegebenen Bedeutungen besitzen.
3. Verbindung nach Anspruch 2, wobei Y flir -CHz- steht und R flir Wasserstoff oder C1-Cs-Alkyl steht.

4. Verbindung nach Anspruch 3, wobei X flir RRRSNCHa-, worin R? und R® wie in Anspruch 1 definiert sind
55 und Z fir



i \

\CR2)! 25 bodeuten, worin --- eiErRORIPB4EBDI ndung oder ei nelmmw“llﬂmﬁl“l
bedeut ot und wenn --- eine Ei nfachbi ndung bedeutet, WfUr

oder NR4- steht, wobel R4 flr Wasserstoff odr G ~Cs- Al kyl Steht,t ufid fenh
--- eine Doppel bi ndung bedeutet, WfO =CH steht; G und @ gl ei ch oder K>

o0 verschi eden sindgsnd jgyeeils fO V\asserstaf 1Cs- Al kyl , Hydroxy
oder G -Cs- Al koxy stehenXel ne ganzggg@hl von 1 s 3 bedoutet; Y flr

- CH2- odor 35 0 40

steht? | fO 1 oder 2_ggéht; NRRZPRI® Wasser st of f = RY s -Al kyl steht;
RB f U Wasserstoff steht; oder RA und Re zusanmen cgz()CHZ)p st oht, vvobel
p fU 1 oder 2 steht; 45 Z fU R6 R7 50 X- HR2&R3a wori n

R5 und R7 gl ei ch oder verschieden sind und jeweils fUr Cyano, G

- Cs- %koxy&aﬁmmhs RG24, Rsa0Reuna A wie in ARpHIh DLBHARR siha.P1 S S5 Kohl enstof f at one
aufweist, Cl1 -Cs- kyI sul fonyl odor Arylsulfonyl, das unsubstituiert oder
durch elmewrmmﬁgmms&umawowmmn substituiert sein kann, die gloich odor
ver schi eden sind und ausgow hit sind unter G -Cs-Alkyl, C -Cs-Al koxy,

Hal ogen und Nitro, stehen; R28 und R3a die oben flr R2 und R3 angogebenen

Bedousungen besitzen odor fU 56 O 413 343 B13||[|[III1LLEPErrg
1111171 211272222 100 J0 Tiii) 1111 s{C hCHzM
/
. -
N -
20 steht, R* flir Wasserstoff steht, | flir 1 steht und Z flr
25 - NE
~ o« steht.
6. Verbindung nach Anspruch 4, wobei X flir (CHs)2NCH2- steht, R flir Wasserstoff steht, | flir 1 steht
und Z fur
35
N CR
N\ X
% -NH NHCB: .
steht.
7. Pharmazeutisches Mittel zur Bshandlung gastrointestinaler Stdrungen, umfassend eine wirksame Men-
45 ge einer Verbindung nach Anspruch 1 zusammen mit einem pharmazeutisch akzeptablen Trager oder

VerdUnnungsmittel.

8. Verfahren zur Herstellung eines Furanderivates der Formel (I) nach Anspruch 1, wobei man sine
Furanverbindung der folgenden Formel (lia) oder (llc)
50
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R6 . Rl s I N RS :
worin R8 fU Wasserstoff oder G -ggpahkyazpieht; n far 1 Hmmﬁm%mlﬁm
und R7 jeweils w e oben definiert sind, oder el nes pharmaz E
akzept abl en Sal zes davon, wobei man el ne Furanverbi ndungider fol genden

Formel (l1la) oder (lic) 15 X COORD (ha) -/

~~~~~~ 0 20 X 7)CH2- Hal X— 4~ coor® (hlc)(13a35 nit einer oder
mehr eren Ver bi ndungen zur Ei nf \hbuﬁlg ei nes Substituenten der Fornel (CH2) I
30 N 30 -N CHZzZ1

1 RA..° R8 35 wrin RO fU d_-Cs-Al kyl steht; Hal fU Hal ogen steht; X
RA, RB, Z und | wi e oben defy r .s,;c%d,_ r Reaktion_bringt und
erforderlichenfalls das ProdukN infei nzpﬁéymazeut [ scﬂlﬁﬁiept abl es Sal z
UoerflUnrt. 2. Verfahren zur Hers®Pellung ei nes Furanderivates der Fornel (1)
w e ind,gnspruch 1 definiert, wobei man 40 ei ne Furanver bi ndung der

e

f ol genden Fo - . Ei . ] der Formdi D) 45
@ggiber%gé{mehéren %rbg%n zur mehrungEelmg? bstituenten der For

O mt einer reren Ver ungen zur rung ei nes Substituenten
der Formel 50 (CH24) -N CH Z | | 55

15 (CH,),

~ N\
— N CH-2

y | | |
\/ Raooln--R'

20

worin R? flir C1-Cs-Alkyl steht; Hal fiir Halogen steht; X, R*, R®, Z und | wie in Anspruch 1 definiert
sind, zur Reaktion bringt und erforderlichenfalls das Produkt in ein pharmazeutisch akzeptables Salz
Uberflhrt.
25
9. Verfahren zur Herstellung eines Furanderivaies der Formel (I) nach Anspruch 1, wobei man eine
Furanverbindung der folgenden Formel (lib)

N 30
x i CcHO (11b)
N\ 7
o
35 mit einer oder mehreren Verbindungen zur Einfllhrung eines Substituenten der Formel
N\
(CH,),
40 — N CH-2
RA ...... RB
45 worin X, R*, RB, Z und | wie in Anspruch 1 definiert sind, zur Reaktion bringt und das erhaltene Produkt
reduziert und erforderlichenfalls das Produkt in ein pharmazeutisch akzeptables Salz UberfUhrt.
10. Verwendung eines Furanderivates der Formel (I) wie in Anspruch 1 definiert oder eines pharmazeutisch
akzeptablen Salzes davon zur Herstellung sines Medikamentes zur Behandlung gastrointestinaler
50 Stbrungen.
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worin X, RA, RB, Zund | wie in Anspruch 1 definiert sind, zur Reaktion
V110 1 10T Tl 11101 et ert und e f or der! .IillllllfllLIIhlllllJlIll | |II|

Produkt in ein pharmazeutisch akzeptables Salz WberfChrt. S. “Velfafireh nach
AnspruchPQemﬂ@hzﬂthFeV#ws@aheﬁs Ver bi ndung der Fornel 5
gint  ~~~~~ RA X o(JY-N (CH2 } - CH2-Z 10~~~~~~~ tOworin X, Y. RA | und

Z di e i ntAYefahReruriHessiRngcsines Ebfanderiyaiat dan f@Mobesi t zen. 4. Verfahren nach
Anspruch 1 oder 2 zur Herstellung el ner Verbi ndung nach Anspruch 3, wobei Y
far -GH2- steht und RA flr Wasserstof f(Qigdgy C -05 - Al kyl steht. 15 5.
Ver f ahren nach Anspruch 1 oder 2 zur rstg&l ung ei ner Verbi ndung nach

Anspruch 4, wobei X far 2-¢ Wi n R2Awnd w e i qnspruch 1
definiert sind und Z fGF@ﬂ—Y | (l:!*n — r( R7
R6 R7 oder - NHXN- R2aR¥a -N -R 25

\---CI—fZ) f steht, worin R6, R7, R2a, ’?23 """" R§undnwe|n Anspruch 1
definiert sind. K> 30 6. Verfahren nach Anspruch 1 oder 2 zur

Her st el | ungyofih Retr WéBScRioNUdBIOR! DAL Brel Wdbeio urC: -CAMIKBly olferl HRRSN3 BlekiNkdTIA R2 uid €ht
RA far Wasseighichfoblersiestiieden sihdlindljevidile itk Wassdrstorffodér &0 Miky&dden bler R2 und Ré 45

st eht 15 50 zuammen mit dem benachbarten Stickstoffatom eine heterocyclische Gruppe der Formel

N2 G?
20 o

" I

(CH:).

25

bedeuten, worin --- eine Einfachbindung oder eine Doppelbindung bedeutet und wenn --—- eine

Einfachbindung bedeutet, W flir -CHz, -O-, -S- oder NR*- steht, wobei R* flir Wasserstoff oder C1-Cs-
; Alkyl stoht, und wenn --- eine Doppelbindung bedeutet, W flir =CH- steht; G' und G2 gleich oder
~ 80 verschieden sind und jewsils flr Wasserstoff, C1-Cs-Alkyl, Hydroxy oder C -Cs-Alkoxy stehen; m eine

ganze Zahl von 1 bis 3 bedeutet;

Y filir ~-CHz- oder

35

40 stoht;

| flir 1 oder 2 steht;

R” fir Wasserstoff oder C1-Cs-Alkyl steht;

R® fiir Wasserstoff steht; oder

R* und R® zusammen fiir -(CHz), steht, wobei p fir 1 oder 2 steht; -
45 Z fur

RS R7?

80
-NH NR22R3a

worin Ré und R? gleich oder verschieden sind und jewsils flir Cyano, Ci-Cs-Alkoxycarbonyl, worin die
65 Alkylgruppe 1 bis 5 Kohlenstoffatome aufweist, C1-Cs-Alkylsulfonyl oder Aryisulfonyl, das unsubstituiert

oder durch einen oder zwei Substituenten substituiert sein kann, die gleich oder verschieden sind und

ausgewihit sind unter Cq-Cs-Alkyl, C1-Cs-Alkoxy, Halogen und Nitro, stehen;

R22 und R® die oben flir R2 und R? angegebenen Bedeutungen besitzen oder flir
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7. Verfahren nach Anspruch 1 oder 2 zur Herstell ung'ei ner Ver bi ndung nach
Anspruch 5, wobei X far (CH9) 2NCH2epgtsasaz BfA f O Wasser st m
1 steht und Z fUr 56 58 EP 0 413 343 BI r l"r m "" l, , "I

| N~\oC5 e NH
Verfahren zur Herstellung ei nes pharmazeuti sches M ttel s zur Behandl ung
gastroi ntestinal er Storungen, wobei n ein@ wrksanme Menge einer

Tr~ger oder VerdOnnungsmittel fornuliert)k Patentansprlche fU fol genden
Vertrag8staat: GR 16 1. Furanderi vat -8 -

~~~~~~~~~~ (CH2) 20 X Y-N ) ORh
............ Re 25 worin X fOr V\asserst\jﬁ(cﬂdbﬁ RI CHZ steht, wobel R fO
C -Cs -Al koxy oder RRR3AN- steht, wofin R2 und R3 gl oi ch odor verschieden
sind ung jeweils ftr Wasserstoff oder C -Cs-Alkyl stehen oder R2 und R3

zuammen mt - dgim AR AE P WabeRtoRobiGries IcQIalidhlsim; ﬁ'fd?1Q8$?t2%ieﬂph€hddﬁﬁﬁ€weﬁgdvi99€ender

Formel GG 30gdfiniert sind, oder eines Pharmazeutlsch akzeptablen Salzes davon, wobei man eine FurafvetBindiihg40
bedeut en, V\oaé,ﬁolggnd&ma@n&m ndung oder ol ne Doppel bi ndung bedeut et und

wenn --- eine Einfachbi ndung bedeut et, WfO -CH2, -0-, -S oder NR4-
steht, wobei R4 fU Wasserstoff oder C Cs- Al kyl steht und wenn -- eine
Doppel bi ndung bedeutet, W u—* Esgé G und & &)&l ch oder verschieden
sind und jeweils fO WasserstdEf Al kyl , Hydr oder C - COs- Al koxy
st eflen; m ei ne ganze Zahl von 1d3| s 3 bedeutet;

Ver bi ndung nach Anspruch 1 zusamren E‘Xnem pharmazeu- tisch akzeptabl en

N\
20
X <t -Jj-ck,-Hal (I1c)
0
25
mit einer oder mehreren Verbindungen zur Einflihrung eines Substituenten der Formel
- (CH,)y
/ 30 ~
—N CH-2
RA ...... RB
35
. worin R® flir C;-Cs-Alkyl steht; Hal flir Halogen steht; X, RA, R, Z und | wie oben definiert sind, zur
U/ Reaktion bringt und erforderlichenfalls das Produkt in ein pharmazeutisch akzeptables Salz Uberfithrt.
2. Veriahren zur Herstellung eines Furanderivates der Formel (I) wie in Anspruch 1 definiert, wobsi man
40 eine Furanverbindung der folgenden Formel (lib)
X — CHO (IIb)
3
4% o

mit einer oder mehreren Verbindungen zur Einfllhrung sines Substituenten der Formel

50
(CBy)y
” N\
—~— N CH-2

55 Rn.oooooR'

worin X, R*, R, Z und | wie in Anspruch 1 definiert sind, zur Reaktion bringt und das erhaltene Produkt
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—_—
45 . Y fOr -CH2- odor 0 50

JL steht; | fOr 1 odor 2 steht; Epggi3fdAgar Wasserstoff odem_lHl’H' ﬁmﬂ”"’
steht; RB ftr Wasserstoff steht; oder RA und RB zusammen far '« L o,
wobei p ffr 1 odor 2 steht; Z fOr 59 EP O 413 343 Bl | *
11111 |ii i yredudiartund|erfpyerfichehfalls Has Produkt irSpilRpharmazeutisqRak#®ptables Salz Uberflihrt.

- NHCNR2&R3& worin Rn und R7 gl ei ch oder verschieden sind und jeweils fU
Cyano, Ci- (8riohyepsashcAneRibahyi| odergruptiersteliupg einer Yerbipguag dertfiomnel Kohl enst of f at one
aufwei st, G -Cs-Alkylsulfonyl oder Arylsulfonyl, das unsubstituiert 10

oder durch einen oder zwei Substituentqm substituiert sein kann, die gleich
oder verschi eden sind und ausga hll‘: sijnd unter G -GCs-Akyl, G '

- Cs- Al koxy, Hal ogen und Nitre, ~NRAT d. dge oben fU R2 und R3
angegebenen Bedeut ungen besi’t?zenbode?fUr @%R%g? %0

Re stght, worin R8 flr Wasserstoff oder G -Cs -Akyl steht; n far 1-oder 2
steht; R6 Xk, R WnGAnSREdR all ' _oder ein

phar mazeut :‘A}sa@‘h akze\;‘)vtgﬁgbzlsggwnggl z de{\%g%?ge%ep g{\a/éédrd E"lhﬁ%l%nngds e? Formel 30

RA X 4.0 bvditdnreX -riakH Addgoubh 1 Qs 22203 HelBildng elfier Verbififing hacNEhsgrudhi £ wobei ANGPT UCh
1 angegebeneH- Bed @ahd RUEWadiastof A C,-Gs-AlMg stetndung nach Anspruch 2, wobei Y
fU -@H2- steht und RA fUr Wasserstoff oder G -Cs-Alkyl steht.

6. Verfahren nach Anspruch 1 oder 2 zur Herstellung einer Verbindung nach Anspruch 4, wobei X fir
RZRSNCHz-, worin R? und R2 wie in Anspruch 1 definiert sind und Z fiir

* RS _R? RE N
X oder X
-nd
~NH N_R23R3a -N r R
25 \_( cnz ) n
steht, worin R®, R7, R?®, R®, R® und n wie in Anspruch 1 definiert sind.
~ so 6. Verfahren nach Anspruch 1 oder 2 zur Herstellung siner Verbindung nach Anspruch 5, wobei X flir
NCH, -

/

steht, R* flir Wasserstoff steht, | flir 1 steht und Z fir

P

“ /

steht.
60
7. Verfahren nach Anspruch 1 oder 2 zur Herstellung einer Verbindung nach Anspruch 5, wobei X fiir
(CH3)2NCH;- steht, R* flir Wasserstoff steht, | fUr 1 steht und Z flir
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40. 4. Ver bi ndung nach Anspruch 3, wobei X fU R2R3NCH2-, worin R2 und R3

ot psen s St G et I
-N Re 80 steht, worin R6, R7. B2, B13, RB und n w e*int Ars
definiert sind. 58 60 EP O 413 343 Bl ;o] 11111111111 1

11 1 L n s * 5 Verbindung nach A®EQrucjCN!, wobei X ftr 6

KNCH2 steht, RA fU Wasserstoff steht, fU 1 steht und Z fU 10 75
~~~~~~~~~~~ N NH 15 -3 -d steht.
20 6. Verbi ndung nach Anspruch 4, wdllel XNBCH3¢CH3) 2NCH2- steht, RA far
Wasser st of f steht | fUr 1 steht und Z fU 25

3C7 - NR- 3. 30 steht. 7. Verfahren zur Herstellung eines

phar mazeut i ssé%' s Mttels zur Behandl ung gastrointestinal er Stdrungen, wobei

man eing wr ﬁ%i"?ﬂ& olfuhd'&if REJAHABR s R zﬁ}“%% SRETRRY sringdnENM
phar mazeu- bei man eing !&@ OT%E Sf Ve l{"ﬂﬂs agtggr(s ’Hh@ én]ie harmageu-
71

formuliert tschakzeptaue” ng,r;bs;,mgl K,&He ung el nes uran dariVates
der Formal (1) nach Anspruch 1, wobea nman el ne

Patentanspriiche flir folgenden Vertragsstaat : GR
15
1. Furanderivat der Formel

(CH,)
. VAR
xH—Y-—? lx——z (1)
o RM...c..... R
25
worin X flir Wasserstoff oder R'CHz- steht, wobei R' fllr C;-Cs-Alkoxy oder R2R3N- steht, worin R? und
R2 gleich oder verschieden sind und jeweils fllr Wasserstoff oder C;1-Cs-Alkyl stehen oder R2 und R®
zuammen mit dem benachbarten Stickstoffatom eine heterocyclische Gruppe der Formel
/ 30
1
G G2
85 w\ 7-
40 bedeuten, worin -~ eine Einfachbindung oder eine Doppelbindung bedeutet und wenn --- eine

Einfachbindung bedeutet, W flir -CHz, -O-, -S- oder NR*- steht, wobei R* flir Wasserstoff oder Cy-Cs-
Alky! steht, und wenn -— eine Doppelbindung bedeutet, W flir =CH- steht; G' und G? gleich oder
verschieden sind und jeweils flir Wasserstoff, Ci-Cs-Alkyl, Hydroxy oder C1-Cs-Alkoxy stehen; m eine
ganze Zahl von 1 bis 3 bedeutet;

45 Y fiir -CHz- oder
0
0 AL
stoht;
| fiir 1 oder 2 steht;
55 RA flr Wasserstoff oder C1-Cs-Alkyl steht;

R® flir Wasserstoff steht; oder
R* und R® zusammen flir -(CHz), steht, wobei p fiir 1 oder 2 steht;
Z flr )
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Fur.anver bi ndung der fol genden Formal (Ila) odor (llc) 40.X

(C):Ogggmt ei ner odor %L?)ergn4\5/e?(bélm?jglﬁ%§eug€§z1ur Ei nf f hrung m”lll“”"l"“Iﬂ"mm“l

Substituenten der Formal 55 61 EP O 413 3041311 "iisu*
1)1 11111 111111 * C L M S (CH2)1 -N CHZRa ...... t.s
worin RO fOr O -C5-Alkyl steht; HaR6f O Ig¥l ogen steht; X RA, R5, Z und |
wie in Anspruch 1 definiert to Si zur Reaktion bringt und
erforderlichenfal I's das Produkt in ei glphar mazeut i sch akzeptabl es Sal z

Uberfltrt. 9. Verfahren zur Herstehidng RA&Eur anderi vates der For nel (1)
nach Anspruch 1, vvobei man ei ne Furanver bi ndung der foI genden Fornol (I1Db)
7S chf BI d c}\ & Oderrbony Elvgrrm die
Elgr_lgl) :’ldijng gruppe 1 ﬁls%@)ﬁg a:i?meg sg tu kylsu ?c}::ier {ﬁFO xﬁas unsubstituiert

er durch einen oder ‘zwei Substituenten substltulert sein kann, die gleich oder verschieden sind und

""" " “ausgewdhit sind unter G1-Cs-Alkyl, C;-Cs-Alkoxy, Halogen und Nitro, stehen;
R?2 und R®? die oben flir R?2 und R® angegebenen Bedeutungen besitzen oder flir

15

RT

RG

° \-—(ca2

steht, worin R® flir Wasserstoff oder C1-Cs-Alkyl steht; n flir 1 oder 2 steht; R® und R’ jeweils wie oben
25 definiert sind, oder ein pharmazeutisch akzeptables Salz davon.

2. Verbindung der Formel

80 RA
I 1
X 0 Y-N-(CH2),~ CH3~2
85
worin X, Y, R, | und Z die in Anspruch 1 angegebenen Bedsutungen besitzen.
/

8. Verbindung nach Anspruch 2, wobei Y filir -CHz- steht und R* flir Wasserstoff oder C;-Cs-Alkyl steht.

40 4. Verbindung nach Anspruch 3, wobei X flir RZR®NCH2-, worin R2 und R® wie in Anspruch 1 definiert sind

und Z fUr
- RS R? RS R?
X oder
-NH N-R22R3a -N r-R'
Cﬂz )n

80

steht, worin R®, R?, R??, R®2, R® und n wie in Anspruch 1 definiert sind.
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—_—
worin X RA, RB, Zund | wie in Anspruch 1 definiert sind, z ktion
bringt und das erhaltene Produkt re | $ialaggif) erforderli Ch%ﬁﬁﬁd’“ﬂmuum
Produkt in ein pharmazeutisch akzeptables Salz OberfUnhrt. 9s.1%; 4

ei nes Furanderivates der Formol (1) wie in Anspruch 1 definiert oder eifies*
phar mazeut i &clveminamgtnadn /aepraml 4z esheidaiion zur Her st el | ung ei nes Medi kament es

zur Behandl ung gastrointestinaler j> St orungen. Revendi cations 40
Revendi catl ons pour |les Etats contracta sul vants: AT, BE, CH, DE, DK,
FR, GB, IT, LI, LU NL, SE 1. Derive d¢/ funane de fornule 45

ACH2) 1 X-6 Y-N CH Z NCH,-, ) O

Al B 80 R -.. R dans laquelle X

est un hydrogbne ou RICH2- oO Rl est un groupo alcoxy en C,-Cs ou RZR3N-,

00 R2 et R3 sont. identjques_ou diff6rent reprdsentent chacun un
hydr ogbne ou ﬁﬁkﬁgﬁg@b@}“‘%ﬁﬁwg‘*’&ﬂ"&ﬂ-sét,“"é%%’ QU bien R2 et R3, pris

ensenbl e™vec | ' atone d' azote adj acent, representent un groupe
hdt 6r ocycl i que de formul o 62 EP O 413.343 EI]I c |11

1110 e rreer reeerr o C X‘: *rke@ 6 o

w N\ (CH2/ 10 dans | aquelle - represente une sinple liaison
ou une deyble liaison, et, |orsque ---esk”un inple liaison, Wrepresente
-CH2-, -0-, -S- ou -NR4-, R4 ktant un hyoyog¢gne ou un groupe al kyle en
Cl-C5, tandis que, lorsque -- est une dou | iaison, Wreprdsente = CH;

G ‘et, & peuvent 8tre identiques ou diff~rents et repr6sentent chacun un
hydyogene ou uwhgr oupe al kyl e en Cl1-Cs, hydroxy ou al coxy en Cl1-C5; m est

un entierode | A 3; 15 Y est -CH2- ou 0 20 .
6. Verbindung nach Anspruch 4, wobei X flir (CHz)2NCH,- steht, R* flir Wasserstoff steht, | flir 1 steht
und Z flir .
25 N CN
~NH NHCHj3 .
—/ 30
steht.

7. Verfahren zur Herstellung eines pharmazeutisches Mittels zur Behandiung gastrointestinaler StGrungen,
wobei man sine wirksame Menge einer Verbindung nach Anspruch 1 zusammen mit einem pharmazeu-
85 tisch akzeptablen Triger oder Verdlnnungsmittel formuliert.

L/ 8. Verfahren zur Herstellung eines Furanderivates der Formel (f) nach Anspruch 1, wobei man eine
Furanverbindung der foigenden Formel (lla) oder (lic)

X —i- oj— COOR? (11a)

X “"l\‘o-jfcu,-—aal (IIc)

50

mit einer oder mehreren Verbindungen zur Einfithrung eines Substituenten der Formel
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| est 1 ou 2; RA est un hydrogene ou un groupe al kyl e

hydr ogbne; ou 25 RA et RB, p s reprdsente est
1 ou 2; Zest R6E R7 30 - NH~R3 ogﬁg% peuvent Qre H ' m"wuﬂl
différents et reprdsentent chacun un groupe cyano, (alco

-Cs)carbonyl e dans | oquel le groupe alkyle a 1-5 atones de carbone .

al kyl sul fonyle en G -CO ou arylsulf @ qui peut 8tre non substitu6 ou
substitue par un ou deux substituan S7huUiINp vent 8tre identiques ou
difftrents et qui sont choisis par Ies gr ﬁ%s al kyle en G -Cs, alcoxy en

C C,shalogene et nitro; R2a et R ont |ds ngnes S|gn|f|cat|ons gque R2 ot

R3 ci-dessus, ou 40 R6 le 45 50 oB®MRB esRPun hydr ogene ou un groupe
alkyle en C, -G5; n est 1 ou 2; R6 et R7 sont respectlvenent tel s que
Cél\P/f Iom4?_3C|3 4\dt$oenssllj fi]r -Cs-AlkyFsteht eIilal ?U Halogerr}ar gjdm; ufma rggrgpr 81' ‘F gefinigé
S1 2. "’Corrp;[&dgu gé*?'&‘%ﬁf"@* K"%W%erl'ﬂwallﬁ- & ans lz‘it'quheﬁze les 922 R
| ot Z ont i gnifications donndes dans | a revendlcatlon 1. 10

9. Verfahren zur Herstellung eines Furanderivates der Formel () nach Anspruch 1, wobei man eine
Furanverbindung der folgenden Formel (lib)
15

CHO (1b)

: y
% "o’ -
20 o

mit einer oder mehreren Verbindungen zur Einflhrung eines Substituenten der Formel

25 (CH,),
N
— N CH-2

30

worin X, RA, R8, Z und | wie in Anspruch 1 definiert sind, zur Reaktion bringt und das erhaltene Produkt
reduziert und erforderlichentalls das Produkt in ein pharmazeutisch akzeptables Salz Uberflihrt.

85 10. Verwendung eines Furanderivates der Formel (I) wie in Anspruch 1 definiert oder eines pharmazeutisch
; akzeptablen Salzes davon zur Herstellung eines Medikamentes zur Behandlung gastrointestinaler
L St6érungen.

Revendications
40 Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Dérivé de furane de formule

45 }CH,){
—t H—Y—N CH—Z
X 07 | W
50 RA e RE

dans laquelle X est un hydrogéne ou R'CHz- ol R! est un groupe alcoxy en C1-Cs ou R?R3N-, ol R? et
R® sont identiques ou différents et représentent chacun un hydrogéne ou un groupe alkyle en C1-Cs,

65 ou bien R? et R3, pris ensemble avec I'atome d'azote adjacent, représentent un groupe hétérocyclique
de formule
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& . Conpose solon |la revendication 2, dans |oquel Y est -CH2- et RA est un

hydr ogbne ou un groupe al kyl e on @p-¢#13 sh3 gfonpose sal on I'ﬂlmu

dans | equel X ost RZRBNCH2- oD R2 ot R3 sont tels quo d~fi caeml S

| a revendication 1, et Z est A . R7

R 20 - NSANR<31 . NN- 38
-NH N 25 oC R6, R7, R2, R', sont gels quo dMinis dans la
revendi cation 1. 5. Conpose sel on Ia Gation 4, dans | oquel X est 30

QNC; 2-1 35 RA est un hydrogbne, | Z_est NC CN 40

3l -N NH 45 6. Conpose selon |la rev d| catfon 4, dans |oquel X est
(CHg) 2NCH2-, BA est un hydrogbne, gi et Z oct 50

NC CN -2HH 3 55 7. Conposition pha duti que pour le traitenent de
troubl es gastro-intestinaux, conprenant une quantitd officace du

const i t”pant dgﬁs IL olle ---eFéﬂﬂé {e' '3 fe o u'at %réqﬂ@ --sost une slmple
phar maCout | GHEREW rofisents - Qoﬁliﬁk" it C4 I it ey ou o rpupe sl Ca;a
L 1111 hi Llgndk qhé |lors%9§ s@EHeQioutﬁb luaBBrPWQSréEBﬁtepé GGt GO Peulertt! Bir 6&
furane de f Qjfdiehie e( tebréSEhteRi chhdin 'uR \hWGdtEHaRE bE BN rlaupe le%ﬁ@-@ﬂ@d Ry 6P
d' un conpose;, @e; h ¥stanentRydetaba formule (I a? I c) ci-dessous

15 ¥ ost -CHz- ou

o/ -C-;

lest10u2;
R” est un hydrogéne ou un groupe alkyle en C-Cs;
RE est un hydrogéne; ou

25 R* et R®, pris ensemble, représentent -(CHz), ol p est 1 ou 2;
Z ost
RS K
N 30 l ’
~NH R*
oll R® at R7 peuvent éire identiques ou différents et représentent chacun un groupe cyano, (alcoxy en
35 Ci-Cs)carbonyle dans lequel le groupe alkyle a 1-5 atomes de carbone, alkylsulfonyle en Ci-Cs ou
. arylsulfonyle qui peut &étre non substitué ou substitué par un ou deux substituants qui peuvent étre
A identiques ou différents et qui sont choisis parmi les groupes alkyle en Ci-Cs, alcoxy en C;-Cs,
halogéne et nitro; R*® ot R® ont les mé&mes significations que R? et R3 ci-dessus,
ou
40
R K
X
45
—N }\I-—R‘
—(CH,),
50

oli R? est un hydrogéne ou un groupe alkyle en Ci-Cs; n est 1 ou 2; R et R7 sont respectivement tels
que définis ci-dessus, ou un de ses sels pharmaceutiquement acceptables.

55
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6 XWB- - COOR9 _ (1) 10 X-FJ49-CH2-Ha (fc)
15 avec un ou plusieurs conpos6sSep@uri3iass B‘qroduct;(()gl_lg) li{] Imgt"m“n"t"ll!/\ﬂllll

formule 20

CHZ 28 oo R9 est un groupe alkyle en C, -C5; Hal est un hal odené; %,
RB, Z et2.| Comppsé gefomuruie dMinis dans |a revendication 1, ot, si
necessaire, la transformati on du produit on un sol pharmceuti quenent

(1) selon la revendication 1,jlquiliconpfend | a reaction d'un conpose de

acceptable. 90 9. Proc6d4 del aratﬁA)n d'un dérivd de furane de fornule
furan& ayant la formule (li b Ueysas @H,),—CH;-Z X

Ut CHO

(JI'b) avec un ou plusieurs ‘conposes pour

I"introduction d un substituant de fornule 40 / (CH2)n\ -N
CH Z |

B(' Y‘Hi [ I
00 X, ,RA, &an,s Iagueéle ROX et Z o?tsles 8 nlflc(.?g?nls r(]j?rg,é%f dans |

RA

revendication 1. .
t sont te ans | a reven?h cation 1, et

quo

reducti of) @bmpYs®Seidnlia RPSnAIRMion 8 dansIbguBiBE&s T, & R* bl ub hyHEAY dih lgRip o
produit enghB,-88! pharnmaceuti quement acceptable. 50 10. "Utilisation d un

ddriv4 de furane de fornule (1) tel que ddfini dans |la revendication 1 ou
d' un de &eSompdss sgdas reRerichtion 3 AERNSqUAICCEP REHINCHE - 6lERSet IR3 sgit RRAJE HEMRIB dehsUN
medi carent lapewshdidatior 1, @i 2 @rent de troubl es gastro-intestinaux. 55 65

413 M BI

2

-~

(N

26

30

50

| ~~~~~ glN 112111 ""111 IM~ 11 IN

R¢ K N
|
X - X
-NH~~NR*R* N\_ F R
(CH,),

oll RS, R7, R?2, R%, R® et n sont tels que définis dans la revendication 1.

Composé selon la revendication 4, dans lequel X est

Oy

R* est un hydrogéne, | est 1 et Z est

NC_ CN

-NINH

v/

Composé selon la revendication 4, dans lequel X est (CHs)2NCH.-, R* est un hydrogéne, | est 1 et Z
ost

NC CN

!
-NHIMCH3

Composition pharmaceutique pour le traitement de troubles gastro-intestinaux, comprenant une quantité
efficace du constituant de la revendication 1 avec un support ou un diluant pharmaceutiquement

64
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Revendi patlogs pour |'Etat contractant sulvant: ES 1. Procpgg

preparation d' un ddrive de furane 6 ﬁ

grepsrat on & o ot woeesise . TIIN MY
ee ........ RD _ | dans | aguelle X est un
hydr ogbne ou atdefille. 0O R est un groupe alcoxy en C, -Cs ou RZR3N-, 00 R2
et R3 sont identiques ou differents et reprdsentent chacun un hydrogene ou
un groupe &l lPydcédéade fBipa@lion di dérivé dalurerecds fermulet() Felon Ip ravendisstion Aijubcompend la

| ' at ome d' azodaetiondiuncemposé decforarssayantdaiormyle () eviiie dreéassadcycl i que de fornul e
G 20 s wW NM& w N 25
(~j-~~-t;|~~~|( CHZm 15 dansI | aguel l e -- represente une sinple |liaison ou une

oubl e liaison, ot, |orsque - St HuUneq Repl e Iia(m n, Wrepresente -CH2-,
-0-, -S ou -NR -, R4 etant u%( d&gbneéoku un groupé al kyl epen G -GCs, 30
tandi s quo, |orsque ---est une dofbl e 1iaison, Wreprdsente =CH; G et 02
peuvent Btre identiques ou differents et representent chacun un hydrogbne
ou un groupe al kyle en Cl1-Cs, hydroxy ou alcoxy en C-Cs; mest un entier

de 1 a 3; Y eat -CH2- ou 35 3 R o T2 - S0 S o e e 0 -GC;
40 1l est 1 ou?2;, RAest u dr gb%g‘tljalun gro{JI[I:)cg al kyle en C1 -Cs; RB
est un hydrogbne; ou RA et R9, pri® ensenble, representent -(CH2)p ot p est

1 ou 2, Zest 45 R6 R7 R R -NH 39
avec un ou plusieurs composés pour lintroduction d'un substituant de formule

20 /(CHz)l\
—N CH

25
oll R? est un groups alkyle en Ci-Cs; Hal est un halogéne; X, R, R, Z et | sont tels que définis dans
la revendication 1, et, si nécessaire, la transformation du produit en un sel pharmaceutiquement

acceptable.

s0 9. Procédé de préparation d'un dérivé de furane de formule (1) selon la revendication 1, qui comprend la
réaction d'un composé de furane ayant la formule (llb) ci-dessous

5 x@—cno (IIb)

)

avec un ou plusieurs composés pour l'introduction d'un substituant de formule

/ (CHQ)I\
—N CH—Z

40

od X, R®, RB, Z et | sont tels que définis dans la revendication 1, et la réduction du produit obtenu, et,
si nécessaire, la transformation du produit en un sel pharmaceutiquement acceptable.

60
10. Utilisation d'un dérivé de furane de formule (i) tel que défini dans la revendication 1 ou d'un de ses sels

pharmaceutiquement acceptables dans la préparation d'un médicament pour le traitement de troubles
gastro-intestinaux.
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. . . \
60 .00 R6 et R7 peuvent etre identiques ou differents et reprasentent chacun

un groupe cyano, (alcoxy en Cl - @GP eaidpsedse dans | equel “um" a.
1-5 atones de carbone, alkylsulfonyle en & -Cs ou arylsu Mmf” m’
8tre non substitu6 ou substitue par un ou deux substituant$ qbi ‘peuvernst =
et re 55 Reveniligatinnspouis'Eéal contfacBinbsulvanbiESqui sont choisis parnm | es groupes
al kyle en C, -Cs, alcoxy en Cl -Cs, halogene et nitro; Rh2 et R3a ont les
nmenes si §nifrPEdR deondragtion dun dériveds fppnodadotmde oy 68 ,.EP O 413 34 Bl

T T T O I Y C L M S * (C42)n 10 oO R8 est un hydrogbne ou
un grolpe alkyle on Cl -Cs; n est Ja.gy 2, R6 at R7 sont respectivenent tels
quo definis ci-dessus, ou_d un de Ase {sel s pharmacouti quenent accept abl es,

qui conprend | a reactyolf-djygnycorgpose gp-+g ane ayant la fornule (lla) ou
(lic) ci-dessous 15 )%t 7\-&%—?9 (Ha) 20 A xf 7- cH2- Hal

(I'tr) ,85 avec un ou pl uslgurs conghsesrpour |'introduction d' un substituant
de fornmule 30 [ (CH2)i\ -N
CHZ A IB 35 00 Rs est un groupe alkyle en G -Cs; Hal est un

hal ogbne; >gandlbquekdi) esf uf hydrog8ittu H' €S ol HEesEM drélips alsk) Bn CRCL 8V RAREN-Cat el 1,
et, si necePshtlidantiduds b Aifrbrts srRbpréxBntshY chicLH kydRBerdIbuSMIgroupe alkyle en Ci-Cs,
phar magout i ayiERitet BY, pegénadthide avdE I'alomeRI 2610 Abjacdat, b suatent unQfoufe s EIigue de
furane de fderformble (1) tol quo dé6fini dans |la revendication 1, qui

g

\_ " G! -
w N-—
) \eny,
- 15

dans laquelle - représente une simple liaison ou une double liaison, et, lorsque -—- est une simple
. liaison, W représente -CHz-, -O-, -S- ou -NR*-, R* étant un hydrog&ne ou un groupe alkyle en C;-Cs,
— 30 tandis que, lorsque -—est une double liaison, W représente =CH-; G' et G2 peuvent &tre identiques ou

difiérents et représentent chacun un hydrogéne ou un groupe alkyle en Ci-Cs, hydroxy ou alcoxy en

C1-Cs; m est un entier de 1 & 3;

Y est -CHz- ou

o -C-;

40 lest 1 0ou2;
R* est un hydrogéne ou un groupe alkyle en C1-Cs;
R® est un hydrogéne; ou
R* et R®, pris ensemble, représentent -(CHz)p, ol p est 1 ou 2;
Z est

50

ol R® et R7 psuvent &ire identiques ou différents et représentent chacun un groupe cyano, (alcoxy en

C1-Cs)carbonyle dans lequel le groupe alkyle a 1-5 atomes de carbone, alkylsulfonyle en C{-Cs ou

arylsulfonyle qui peut &tre non substitué ou substitué par un ou deux substituants qui peuvent &ire
55 identiques ou différents et qui sont choisis parmi les groupes alkyle en C:-Cs, alcoxy en Ci-Cs,

halogéne et nitro; R®® et R® ont les m&mes significations que R? et R3 ci-dessus,

ou
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corr,pr end | a r6action d' un conpose de furane ayant la f te—(11b)
i -dessous 45 ., EP0413343Bf -

Eite)) f gr?rﬁleg gg ;)u( g_lg)se{ OE”NS \conposes pouE:HI_ ZI gtsr oductl on”"lmmﬂml" HHHH"'

R ... ... . ... 00X, RA, RB, Z et | sont tels que ddfinis dans |4
revendication 1, et la reductl on du prgélui iR7obt enu, et, 67 , EP

i 413 343 B1 J!'ij 11111 111 si necessy¥re, la transformation du produi t
en un sel pharnmaceuti quenent acceptable. i3 Proced4 selon | es revendications
1 ou 2 Four |la preparation d' un conpgos le X Y- N-
(CH2) 1-CH2-Z 10 dans laquelle X, Y. a ont les significations
donnees dans la revendication 1. 4. Pro fi:gqu on les revendications 1 ou
2, pour l|la preparation d un conpose selon evendi cation 3 dans | oquel Y
est -CHZ et RA est un hydrogbne ou un groupe al kyle en Cl1-Cs. 15 5.

Procedd” sel Q k&S & %@h& é}ajp;fﬂs})t én c@ﬁgjﬁ q qACROGH SO r:%eééﬁbeﬁng

selon |a revendug ss' i BB accease,.szzqmo 8 W VWéadk
que definis QrR%o &osé@é/ﬁl% t'lé)fami'uie(ﬁé)o B K
K7TR6R7 . ~~~~~~~~~~~ u t- 25

(CHn oa:f6, R7, R28, RSS, R3 et n sont tels quo dMinis dans |l a

revendi cation 1. so 6. Procede sglenql es revendicatjions 1 ou 2 pour |a
preparation d un conpase sel onXrr elere@ORB?i on 5, s | equel X est 35
(NCHH+ RA est un hydrogene, | est toef Z est

(%

20

x—toj—CH;Hal (Te)

25
avec un ou plusieurs composés pour l'introduction d'un substituant de formule

' ) C
o/ 30 /( Hz)l\
N CH—2Z
1‘{" ................ RP
35
ol R® est un groupe alkyle en C1-Cs; Hal est un halogéne; X, R*, RB, Z et | sont tels que définis dans
\/ la revendication 1, et, si nécessaire, la transformation du produit en un sel pharmaceutiquement

acceptable.

40 2. Procédé de préparation d'un dérivé de furane de formule () tel que défini dans la revendication 1, qui
comprend la réaction d'un composé de furane ayant la formule (lib) ci-dessous

4 x-# -{—CHO (IIb)
| N 0/

avec un ou plusieurs composés pour I'introduction d'un substituant de formule

/ (CHz)l\
—N CH—Z

50

55 RA e RB

oll X, R?, RB, Z et | sont tels que définis dans la revendication 1, et la réduction du produit obtenu, et,
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40 NC CN 46 -N : :
Procedd sol on | es revendi cati onsplp g3 s43pur | a preparat |0MHWWIHMHHHI III,
solon la revendication 5, dans lequel X est (CHs)2 NCH2- est uUn'm s w
hydrogbne, | est 1 et Z est NC CN 55 -NH68 B8 a Procede de preparation
d' une conpbsdcessaire, falransforrsaion dupredujp eninn $ebpliamsaceutiogement@ecepiablelbl es gast r o-

I ntestinaux, qui conprend la formulation d une quantite efficace du

const i t Garfroodds $elon lasyevauntiications dqu 2 pewy dacpréparatian i comensé dmforuleyant

phar maceut i quenent acceptable. 5 Revendl catlons pour |'Etat contractant

sulvait: GR 1. Derive de fura forgale 10

, CHAZ X- | Y-N  CcHzjb Al 16 -

R.... dans laquelle X est x N-O(CEB)FCHoD R est un groupe
alcoxy en G -Cs ou R2ZR3N-, oo et R3 sont 1denfiques ou differents et

repr~sentent chacun un hydrogbne ou un groupe alkyle en C -Cs, ou bien R2

et R pris en : ol ' . entent un groupe
het er ocyclq%asulgqsg_%t&’%' ﬂ‘\ég&fﬂoorn%?g&gﬁat%?wn@gk&g%ﬂﬁ'@%ﬁans | aquel l e ---
represept e btags SdidPbE rebdnBicatioms Py YNSoul R WdpSratidn &' dmpsals selbi? feSB¥Rdicatio st  UNe

si npl e |'l ajaadBquel¥ b8 REHES& A Bstulridrogandlou un-group®blkyld ¥a‘Ci-cs R4 et ant  un
hydr ggbne ou un groupe al kyle en C1-C5, tandis quo, |lorsque --- est une

doubl e 5] arec@Bé sdln' 16 FeRdnaiditions=1 G2, poiliaQirépardtidAeiUnEddinp&38 rsBlon Eherdlendjtedion HU
dans lequel X est RZR3NCH:- ol R2 et R3 sont tels que définis dans la revendication 1, et Z est

— KW

20 R‘ R’
v - K
-N° 'N-R
-NH~ ~NR*R* /
25 \-—(CH'I)n

ol R%, R7, R%, R%, R8 et n sont tels que définis dans la revendication 1.

— so 6. Procédé selon les revendications 1 ou 2 pour la préparation d'un composé selon la revendication 5,
dans lequel X est
% ( NcHj,
/
R” est un hydrogéne, | est 1 et Z est
40
NC_ CN
X
45 N NH

s0 7. Procédé selon les revendications 1 ou 2 pour la préparation d'un composé selon la revendication 5,
dans lequel X est (CHs)2NCH2-, R* est un hydrogéne, | est 1 et Z est

NC
55 I

~NH~ NHCH,

CN
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differents et repr6sentent chacun un hydroghne ou un groupﬂm"mmr "ma m’
Cl-Cs, hydroxy ou al coxy en 35 est un entier mn %
-CH2- ou 0 40 EPGlara'ses B G/ I%st IMou

RA est un hydrogbne ou un groupe al kyle en G -GCs; 45 RB est un

hydr ogbnes. ®@tocdt dd piéBaration idune Rerepdsition peeyacagique. powr lo (rédleidpm dsbirqubles gastroou

2; Z est R6 intesfRiawt Qui- ddriptdRP e Bitnulation dlighe Rardité dRicagpedw eanstit@utrds 1a dayendicgtivns ou
di f ferent s atecruepvmpeitod erdiluanhphaumacentiqugmentgecepipllelo, (al coxy en

Cl- Cs) carbonyl e dans | equel 1e grou al kyle a 1-5 atonmes de carbone,

al kyl sul nyP@c%h"iPO@é'E@bcwf?P@EH*gﬁ'}*l ‘8Rqui pout 8tre non substitue ou
substitue par un ou deux substituants qui peuvent 8tre identiques ou

di fferentt DErv§de wyREPeQ¥BYIR| s parmi | es groupes al kyle en G -C5, alcoxy en
G -Cs, 69 R e C L M
S halo bne et nitro; R28 at Rs" ont |les mmnes significations que R2 et R3

i -des&ls, ou 8 -N N R 10 00 RECHg) un hydr ogbne ou un groupe al kyl e en

C -Cs; nest 1 ou 2, Rs—ety R7 soht r¥spectivenent tels 15 gue dMinis
i -dessus, ou un de Kes:lise‘n's—}il’faNraceLFf guénent accept abl eﬁ) 2. Conpos6 de

formule A 20 ~No” N FZ1R X Y- N

( CH2) 17,9"' 7 RA...... RB

dans laquelle X est un hydrogéne ou R'CHz- oll R! est un groupe alcoxy en Ci-Cs ou R2RSN-, oll R? et

i R® sont identiques ou différents et représentent chacun un hydrogéne ou un groupe alkyle en C;1-Cs,

Wad ou bien R2 et R3, pris ensemble avec I'atome d'azote adjacent, représentent un groupe hétérocyclique
20 de formule

Gl

25 /l | x Gz
w N—
\(CHz)ﬁ

dans laquelle --- représente une simple liaison ou une double liaison, et, lorsque -—est une simple

liaison, W représente -CHz-, -0-, -8- ou -NR*-, R* étant un hydrogéne ou un groupe alkyle en C1-GCs,

tandis que, lorsque - est une double liaison, W représente =CH-; G' et G2 peuvent étre identiques ou

différents et représentent chacun un hydrogéne ou un groupe alkyle en C;-Cs, hydroxy ou alcoxy en
35 C1-Cs; m est un entier de 1 & 3;

Y est ~CHz- ou

40 —C- R

lest1ou2;
. R* est un hydrog2ne ou un groupe alkyle en C1-Cs;
45 RB est un hydrogéne; ou
R” et RB, pris ensemble, représentent -(CHz), oli p est 1 ou 2;
Z est

RE_N

50 |
_NH Rst

55 oll R® et R” peuvent étre identiques ou différents et représentent chacun un groupe cyano, (alcoxy en
C1-Cs)carbonyle dans lequel le groupe alkyle a 1-5 atomes de carbone, alkylsulfonyle en Ci-Cs ou
arylsulfonyle qui peut &tre non substitué ou substitué par un ou deux substituants qui peuvent &tre
identiques ou différents et qui sont choisis parmi les groupes alkyle en Ci-Cs, alcoxy en Ci-Cs,

69



25 ; dans laquelle X, Y, RA, | et Zont les signifi cati ons donnees dans

| a revend| cation 1. 3. Conpose p @3 saggivendi cation ZOJ(mul’mm,m(umHm]
-CH2- et RA est un hydrogene ou un groupe al kyle en Cl
selon la revendication 3 dans |oquel X est R2ZR3NCH2- ot R” et R8 sbhntStels
que def i nihelogkan st rite; R¥\wbRY iontdgsinBmes significaionegis F3et-Rici-destisR7 35 -NH NR aU
-N  NB 4®uot R5, R7, R28, R3s, Rs et n sont tels que dMinis dans |la
revendi cation 1. 5. Conpose selon la revendication 4, dans |equel X est 45
CNCI 1R 50 RA est un hydrogbne, | est 1 et Z est 55 70 l 1111111 111111
1111¥ 1911111 * C L N s +*R{CBN-NX6. Conposd selon |la

revendi cation 4, dans |lequel X est ( ) 2NCH2-, RA est un hydrogbne, | est

let Z 10 est NC CN 15 - NHXx
CHCI3 7. Proc~d6 de preparation d-gie coNpqél tion pharmaceutique pour le
trait ‘Frrent de troubl es gastro- 20 i ntestinaux, qui conprend |la

formul ation d'une quantit6 efficace (Oﬂa},tl tuant de la revendication 1

avec un support ou un diluant pharnaceuti quenent acceptable. & Proc~d4 de
preparation d' un ddrivd de furane de fornule (1) selon la revendication 1,

qui conpr exicke ledt unhgdrbdens oslurligloups BIRAS bn GLCH: Hie@NuDY ANt AY ort RIsPBLRMbAtié OU

(I'i chs Ci - A& a&IMiS ci-dessus, ou un de ses sels pharmaceutiquement acceptables.

2. Composé de formule

» ] ¥
X707 Y-N— (CH,),—CH;-Z
25 dans laquelle X, Y, R*, | et Z ont les significations données dans la revendication 1.
3. Composé selon la revendication 2, dans lequel Y est -CH.- et R* est un hydrogéne ou un groupe alkyle
en Gi-Cs.
~ 30 4. Composé selon la revendication 3 dans lequel X est R2R3NCH.- oll R? et R3 sont tels que définis dans
la revendication 1, et Z est
RS KN
6 7
) BIR I
- ou
N -NH~ ~NR*R* \ |/
(CH),
40
ol Ré, R7, R?, R, R® et n sont tels que définis dans la revendication 1.
5. Composé selon la revendication 4, dans lequel X est
45

( Ncmr-

50

R* est un hydrogéne, | est 1 et Z est

55
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25 X- V70 _- COOR9 (I'ta) 30 X-v73-0CH Hal (fL) 35 avec un

ou plusieurs conpos6s pour |'int rgduq’q@,mﬁ un substi tuan
/ (CH2)1\ -N a2 2 45 00 RY e |I[HB l |"
al kyle en G -Cs; Hal est un halogbne, X, RA, RB, Z et

definis dans |l a revendi cation 1, etqugi Qngessaire, Ia transfornatlon du
produit en un sel pharnmaceuti quenent avggeptable. 50 9. Proc~d6 de

prdparation d' un d~riv6 de furane de f le (1) selon | a revendication 1,

qU| conprend | a réaction d' un conposNde ane ayant la formule (11Db)
-des%ous 5X-E_ CHO (1w) 71 , EP

I 413 343 SI 111 11y 1111) ill avec un ou plusieurs conposes pour

| "introduction d un substituant de fornule /(CH2) 1\ 8

tel's qye SaegTEeed W M lonsast,; cony e stiorNrer o6 uf g Gt of 2°°"

obtenu et, SI ndcessaire, |a transfornatlon du prodU|t en un sel
pharnacoutiquenent acceptable. 10. UtNgi saignen d' un derivée de furane de
formule (1) tel que defini dans la revengication 1 ou d' un de ses sels
phar macout i quenent acceptabl es dans | a pfeparation d un nedi canent pour le

traitesent de troubles 15 gast rogyn € '@ﬁgx. 20 28
\/.y"' 7. Procédé de préparation d'une composition pharmaceutique pour le traitement de troubles gastro-
20 intestinaux, qui comprend la formulation d'une quantité efficace du constituant de la revendication 1

avec un support ou un diluant pharmaceutiquement acceptable.

8. Procédé de préparation d'un dérivé de furane de formule (I) selon la revendication 1, qui comprend la
réaction d'un composé de furane ayant la formule (lla) ou (lic) ci-dessous

x—E—j—coom (Ia)

25

. 0
N/ 30
Xt “—CH-Hal (Ikc)
~ 0/
85
\_ avec un ou plusieurs composés pour I'introduction d"un substituant de formule
40 ’/(CHQH\
I e
) ; QT RB
45
ol R? est un groupe alkyle en C1-Cs; Hal est un halogéne; X, R, R®, Z et | sont tels que définis dans
la revendication 1, et, si nécessaire, la transformation du produit en un sel pharmaceutiquement
acceptable.
50
9. Procédé de préparation d'un dérivé de furane de formule (l) selon la revendication 1, qui comprend la
réaction d'un composé de furans ayant la formule (llb) ci-dessous
% x—%\- -4—CHO (Ib)

O/
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7 RIBBERIT e | ,‘ TR A O

avec un ou plusieurs composés pour I'introduction d'un substituant de formule

5 —Iil (IJH—-Z
RA i, RE
10 ol X, R*, R®, Z et | sont tels que définis dans la revendication 1, et la réduction du produit obtenu, et,

si nécessaire, la transformation du produit en un sel pharmaceutiquement acceptable.

10. Utilisation d'un dérivé de furane de formuls (f) tel que défini dans la revendication 1 ou d'un de ses sels
pharmaceutiquement acceptables dans la préparation d'un médicament pour le traitement de troubles
15 gastro-intestinaux.

20

25

o/ 30

35

50

556
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