2262739 -1- Benzofuranyli m dazol e Derivatives DESCRI PTI ON The ipvention

rel ates to benzofuranylim dazol e derivatives, to a procez 39 .
preparation and to pharmaceutical compositions contain The
benzof uranyl i m dazol e derivatives of the invention have a high selectivity
for im dazoline receptors. Sonme serids of benzofuranylim dazole derivatives
have been described in the literature. Thus, in Indian J. Chem 1979, 18B,
254, the follow ng conpound is disclosed. [err] H This conpound was

eval uat edEEEantl bact erial and antifungal activity w thout show ng any :
not ewor t hgeged Hfhoﬁé["ﬁe fdsent 3927023 there are disclosed corrpoung
of the foIIovm ng ormJ err] Rindicated for the treatnent of gastric

ul cers. Recently, it has been Tound that sone [err] adr enocept or

ant agoni SPDESCRIPEIONY affinity for the so-called "im dazoline recept or"

(see for | stance Laugi.en et Pharmacol . .1990, 37,1876

v Gacol | 10t BTG SHEE o6 ozt RRR, SEPBIVEY 19 GoBress o deir
modul at i opreparationu| and r@eq&anm@ubﬂﬂherCMWSn@nsalcoﬁtaunng oftkent.see forThe

I nst ance: ,cfg% esVEGE Q8 el
seens thatb n&gazo |¥1ee %ﬂc?r‘r%gﬂnds ar ega veﬁ?o I n |t t g noradrlz\aff)l ne
rel ease i nmmz'p QFRFEP@IFfonary arteries, invol ving pur| noceptors [err] and
prost agl andi n receptors (see for instance: CGothert et al., Naunyn- Schm ed.
Arch. Pharyacol 343, 271).. 2-. The inventio rov

benzof ur aSRenRIiES A SeaZpRiFIvpidarsle SFAvEDRs PRV Povhdrripey I the lterature

Thus, in Indian J. Chem. 1979, 18B, 254, the following compound is disclosed.

I~
0 z
(J
| = |
This compound was evaluated for antibacterial and antifungal activity without showing

any noteworthy activity. In the US patent 3927023 there are disclosed compounds of the

followmg formula
R

&
=

indicated for the treatment of gastric ulcers. Recently, it has been found that some
ax-adrenoceptor antagonists also show affinity for the so-called "imidazoline receptor”
(see for .instance: Laugiexi et al., Mol. Pharmacol, 1990, 37,1876). The imidazoline
receptors are related to the regulation of blood pressure, modulation of insulin release
and other biological functions (see for instance: Bousquet et al., Am. J. Med. 1989,
(supp 3C), 105. Moreover, it seems that the imidazoline compounds are able to inhibit
the noradrenaline release in aorta and pulmonary arteries, involving purinoceptors P; and
prostaglandin receptors (see for instance: Gothert et al.,, Naunyn-Schmied. Arch.
Pharmacol. 1991, 343, 271).



[err] [err] wherein [err] represents a hydrogen atomor an alkyl group
having from1l te-6 carbon atons, and [err] represents a hydroxy group or a
group- R'2 wherein R represents a hydrogen or hal ogen atom an al kyl group
having from1 to 6 carbon atons or an al koxy group having from1l to 5
carbon atons; and further provides phRarmaceutically acceptable salts of
such derivatives. Said salts may be those formed with both organic and

i norgani c acids such as hydrochloric, sulphuric, phosphoric, acetic,
citric, prdpednyentionpirovides, beamfuranyhmldambrdeuvaumto&tha:gencrah fonmula (1)

met hahgsul phoni ¢ and p-tol uene-sul phoni ¢ aci ds, and preferably hydrochloric
acid. The conpounds of the inveqtion possess afflnlty for im dazoline
receptors and very | ow af ® [err]-adrenergic receptors. The

I nif
i nvention al so provides p -@ _ {he pgeparation of the
benzof uranyl i m dazol e deri vat "'weg” Ofgthengéndal formula (1). In
particul ar, those benzofuranyli m dazol e dri)/ tives (1) wherein [err]
represents a hydrogen atom and R2 represe a group R 2 as above defined
may be prepared by reacting a conmpound of Rjhe gﬁﬂeral formula (2) [err]
wherein R 2 is as above defined, R represents an“al kyl group having from1

to 4 carbon atoms and HX represents an acid, -3- with at | east one nolar
equi val ent yfer@p am noacet al dehyde di al kyl acetal of the general formula OR

Lo e e & o9t Soms OF il S50 TIRAS et 55 835 0 4
N, Ry represents a hydroxy group or a group R', wherein R represents a hydrogen or
halogen atom, an alkyl group having from 1 to 6 carbon atoms or an alkoxy group
having from 1 to 5 carbon atoms; and further provides pharmaceutically acceptable salts
of such derivatives. Said salts may be those formed with both organic and inorganic
acids such as hydrochloric, sulphuric, phosphoric, acetic, citric, propionic, malonic,
succinic, fumaric, tartaric, cinnamic, methanesulphonic and p-toluene-sulphonic amds,
and preferably hydrochloric acid.

The compounds of the invention possess afﬁmty for imidazoline receptors and very low
affinity for the «s-adrenergic receptors.

- The invention also provides processes for the preparation of the benzofuranylimidazole

derivatives of the general formula (1). In particular, those benzofuranylimidazole

[ derivatives (1) wherein R; represents a hydrogen atom and R, represents a group R'5 as
above defined may be prepared by

reacting a compound of the general formula (2)

R’y a

wherein R’ is as above defined, R represents an alkyl group havmg from 1 to 4 carbon
atoms and HX represents an acid,



carbon atons, in a polar solvent for 1 to 24 hours at a tenperature of from
[err] to the boiling point of the reaction m xture, and cyclising the.

resul tant conpound of the general fornmula (3) [err] (3) in an aqueous
acidic mediumfor from1l1l to 24 hours at a tenperature of from15 to [err].

I n the conpounds (2), R preferablss-represents a nethyl ‘or ethyl group and
HX preferably represents hydrochloric acid. The am noacet al dehyde di al kyl
acetal is preferably the dinethyl or diethyl acetal, that is R and R' are
bot h newiti atdeasb oty meldryéquivalent nﬁantarmmanemldehyde)diaﬂqmdcetﬂ) ofithelgenéml acet al
S prefﬁ#ﬂ.‘ % conducted in a polar solvent, such as nethanol or et hano]’f
nore prererably, it is conducted for from 15 to 17 hours in refluxing .
met hanol . The cycllsatlon is preferably €Rducted at from40 to [err] for
from16 to 20 hours in 10% l/ochl oric acid. The -

benzof uranyl i m dazol e derivatives (1) gi gin [err] represents an al kyl
group having from1l to 6 car bon atons an®®2 is as abOve' defi ned may be

pr epar egheiein esoht 6B’ and R'ia ;}ﬁndénﬂymepmah ap hdvingfesmeilnto[£1 1 ]

represent Q ov.e ase in .
o apr oo gy, 383 boikeo AR £ 16 28 HoBft al%"{r’&ﬁ?sr i B seC RIS Vi 1
an al kyboiling ipdint lof termgadtionmixture, gndcar.bon at ons or vmth an al kyl sul phonate
havi ng base used in the first

treat ne{:# 'S stioagf%m t%ﬁﬂlg%ﬂi;ﬁ f&?ﬁg@%&‘ -4- conducted in an
aprotic solvent such as di methytformam de ( DVF) , pr ef erabty -at 0C. .The
benzof uranyl i mi dazol e degr®gtives (1) wherein [err] is as above defined and
R2 represents a hydmRIxys D rray‘ be prepared by treating a conpound of the
general formula (1) eng ker S 4 ve defined and R2 represents an
al koxy group having from: ﬂmth ‘a- deal kylating agent. A
SU|tabIe dealkylatlng agent is triment .iodide or. aqueous hydrogen
brom de. : IL

R’ e

in an aqueous acidic medium for from 1 to 24 hours at a temperature of from 15 to
80°C. ’ '

In the compounds (2), R preferably represents a methyl or ethyl -group and HX
preferably represents - hydrochloric acid. - The ammoacetaldehyde d1alky1 “acetal is .
preferably the d1methy1 or diethyl acetal, that is R’ and R" are both methyl or both ethyl @
The reaction of the compound (2) with the acetal is preferably conducted in a polar
'solvent, such as methanol or ethanol; more preferably, it-is conducted for from 15017
hours in refluxing methanol. The cyclisation is preferably conducted at from 40 to 60°C

for from 16 to 20 hours in 10% aqueous hydrochlonc acid, -

The. benzofuranyhmldazole denvanves ¢)) wherem R1 represents an alkyl group havmg
from 1.to 6 carbon. atoms and R, is as above defined may be prepared by treating a
compound of the general formula (1) wherein R, represents a hydrogen atom and R; is
as above defined first with a-base in an aprotic solvent at a témperature of from -10 to
25°C and secondly with an alkyl halide having from 1 to 6 carbon atoms or thh an
alkyl sulphonate having from 1 to 6 carbon atoms.

Preferably the base used in the first treatment is sodium hydr-id_e.- The reaction may be



The conpounds of the general fornula (2) nmay be prepared fromthe
correspandi ng cyaho conpounds of the general formula (4) [err] (4) by
treatment with an al cohol of:the fornula ROH wherein R is as above defi ned,
in the presence of an acid HX ~Most conveniently, the alcohol used is

met hanol and the acid HX is hydrochl e4<i ¢ acid. The =-"-'c--y’lé"ano conpounds (4) may
in turn be prepared fromthe correspondi ng carboxylic acid of the gener al
formula (5) [err] (5) [err] by treatnment with a halo enatln ent and
subsequent cordustaddn amapmtmebmnasucbmsmmhwgfomrdp b’oabﬁ?ﬁus
pent ox*te. The acids (5) are obtained according to the rret hod described in

J. Am Chem Soc. 1951, 73, 872. .Fi nalle/ Q‘H’ I nvent.i on. provides a
phar maceut 18g| beng Wimjdazole, ds FY%W?@ v E’é‘fRﬂaﬁyﬁ P, deined and 2R3 ve

of thte glen | espresehty’ amiyardxs») RAUpMY d fmmn@aifl met enexiaf
acceptabl ecsa r|va|ve ure w rmaceutically
accept abl o Fof 'ﬂ%gi) B’ﬁ ereif} Hle‘F del%ffg ﬂSﬁ{ aWpE@‘Q XY SRR Vg%g t he
i nvent i on. fiom tlhts 8§ exbompbtems with wdalkylahngmgmﬂ.n&smuble deatkylatiligaagent ier e
characteri gggl

¢ g&ﬂl n a Varian (Trade Mark) Genini
200 spectrorrefalylﬁlpﬂfgge@aﬁo&a{s i Eang‘ @I)M-lz for 13C and are reported
in ppmdownfield fromthe resonance of tetranethylsilane. Ml t| ng points

wer e neasu I ﬂ’&hﬂﬂa t @agda ﬁ%ﬂ
‘and are unggreréeagxt]@cliﬁalglgffstﬁ@ petl e@orgl‘hg !(,)§n a N cofli-gt (Tra e (Eﬁ?SPC
FT- I R spec Y3 ARpaun %R&?P‘E‘El &nzof uran- 2-yl )i ni dazol e

hydyachl ori de
CN

by treatment with an alcohol of the formula ROH wherein R is as above defined, in the
presence of an -acid HX. Most conveniently, the alcohol used.is methanol and the acid
HX is hydrochloric acid.

C)

The cyano compounds (4) may in turn be prepared from the correspondmg carboxylic
acid of the general formula (5)

S . D COOH

method described in J. Am. Chem. Soc. 1951 73, 872.

Finally, the invention provides a pharmaceutical composition .comprising a
benzofuranylimidazole derivative of the general formula (1) as above defined or a -
pharmaceutically acceptable salt of such a derivative in admixture with a
pharmaceutically acceptable diluent or carrier. '



[ERR] a) preparation of benzofuran-2carbonyl chloride Thionyl. chloride
(12.5 M) was added to a suspension of benzofuran-2-carboxylie acid (20g)
i n anhydrous benzene (250 m). The m'x_t5u_re was refluxed for 3 hours, then |,
allowed to cool down to roomtenperature. Renoval of the volatiles |eft the

ge5| reg acThe dbllowimnge eaipl8y illSde “ff) énvenuon In tl}i&iezétfaﬁfpi’t%% %hé J}g&gﬁiﬂm e
ons 0 an
oot on orfBRAES S Sfderedlied G2 QbR TS e MR Gctrhsciinded 981 ¢ ne

reacti on ndMagian (lzadeaMagk)eGemini 1208 spectrommetereat 200MHEz oratidl an t CSQMBIEd s

washed w ¢ e ol g RERITL “‘ﬂﬂ'vvagﬁ‘(%ﬁﬁ? i SO P el 07
[err]-NVR M@tgmgcp@g;s wqreggeqspr rpn:a Bugki @pltmgbponm apparatuslin)glass. cﬁﬁﬂ(aoy 1H),
7.75 (d, 1Hubes/ aﬂcpal% wHeofrdetdd) IR §pech WRAE AlcBiie@fons W@i@mflﬁﬁﬁﬁ 5PC '

Phosphoruspgqgt oxi d g?ﬁ% was added to a suspension -of -
benzof ur an- 2= 7. 8g) in anhydrous t ol uene (500 m) ‘and the

m xture we ed for 3:hours. After cooling the supernating solution. . ...
was decant 0 and tﬁml@ esj due extracted with toluene. The _
conbi ned to ted to i'eave the cyano conpound as

an oil (10.7g. 68%. IR;-C—NaCI) maﬂHcm[err] [err]-NVR (DVBO-d6): 7.45
(t,1H, 7. ( SH), JH, 8.10 (s, IH. . -6 - d)
“preparation 0% m dat e hydrochl oride

2- Cyanobe n“ihwnylanhqu (igﬁmaswaauadd@ t@@osumnémaf danzofimrn2tguberylicsiid and ..
met hanol (¢ h’e){;m anfmfroﬁ@seﬂiehagzsn Hil ) Pmevm&:&emasaiemﬁéa lfof 9ot h@éﬂ S. ~h.9 |

resulting s er-e washe h -et her ,and, d 5%
Lorr] - NVR 18ggol dowsiro e apesdtus. ?mml °¥ erelaeiesi%s &wﬁe@%d(
7.90 chloride (21.8g, 98%).

Benzofuran-z-carbonyl chlonde (21 8 g) was added in small portions to an ice cold
solution of ammonia (200:m, d=0 91). Upon completlon of the addition. the feaction
mixture was allowed to reach room temperature and the desu'ed carboxamide formed a
precipitate. The solid was collected by ﬁltratmn, washed w1th water and dried in vacuo
(17.8g, 91%). IR: (KBr) 1661 cm! '

- 'H-NMR (DMSO- de): 7.35 (t,1H), 7.45 (¢, IH), 7 60 (s lH) 7 65 (d 1H) 7.75
(d,1H), 7.70-8.20 (d 2H).

C)mnmmuf_z_szmghsmm;an e v/
Phosphorus pentoxlde (86g) was added to a suspensmn of benzofuran—2-carboxam1de
(17.8g) in anhydrous toluene (500 ml) and the mlxture was refluxed for 3 hours. After
coohng the supernating solution was decanted off and the resulting residue extracted

~ with toluene. The combined toluene fractions were evaporated to leave the cyano
compound as an oil (10. 7g, 68%). IR: (NaCl): 2231 cm- -1

1H-NMR - (DMSO d6) 7.45.(t, lH) 7.55 (t 1H), 7.75 (d lH), 7.85 (d IH) 8.10 I
(s,1H). ~ - D , St

& -
SR



(d,1H), 8.40 (s,1H). %) preparation of .2-(benzofuran-2-yl)-imdazole
hydrochlori de A solution of ami noacetal dehyde di net hyl acetal (7.3 g) and
met hyl benzof uran-2- carboxi m date hydrochkeride (13.4 g) in nethanol (135
M) was stirred at [err] for 16 10 hours. The m xture was then evaporated
to dryness. i40.3] il d : deihivditochbetidene resul ting

m xture was sty pﬁﬂm@ﬁ cf&{ahluérz@&&&%i@payéﬁs&afﬁghgmmt S0k Hhdifhol S

washed w th di c or onet hane er was
hydr oxi de and {(Ral).rEe rsad@nmx@m watkept ahA?G fon 48, hours<Tha @sulm sQlidywas c

| ayer \wés wasrmggrya Washed Witk b@er Ad difeddl Evaporation of the sol vent

Lhercar *hel BenBeabied8iad: 1o &fﬁ?ﬁﬂ}m&i 720 B 7402 R 290 oo

by filtration ((1H)58.400GWH). m p. = 225-227C [err]-NVR (DVSO-d6): 7.40
(t,IH, 7.50 (t,IH, 7.75 (dIH), 7.85 (s,2H), 7.90 (d,1H), 8.20 (s,1H. 20
13C- NVR (DVBO- d6) : 110 4, 112 1, 121. 2 123. 4 124.9, 127.6, 127.8, 135.4,
141.1, 155.1. erprp® 2 ¥ y ‘ 2 ¢ dazol e hydrochl ori de

L bzt ur an-5: 9*“‘*"&* i es%‘?ﬂ?%“é’af?%?ﬁﬁ‘ﬂwg%%ﬁ B plstle P Razofuranca,
sodi um hydri dearbaym %h)ﬁlf?ﬁhmd&I(I%ﬁlg) immethanel (439 ml) yas stirgsdat 687G dpr 16
m nut es at1gr 0Giuks ML rhikbfte ks then évay gbﬁ%d(t% cﬁﬁéssvﬁ roeklodc deianmse 102y 15

mnutes at [err en stirre at
t enper at ur e, %J‘r‘@g ﬁnm%&&éqs\gfungmxm Wag stured 4 tphpéf‘ﬁalﬁrﬂ%{?e?‘i@écooi“ﬂg%ﬁ
ﬁr g@l (k:ll | ayer smdlmumwhedvashedlvmm dichlarsnéthene) Teumiueons layer mmstbadlfiem with

ydrochl oric
hydr oxi de t heas%r ee “{ %};&8 &g?@%?&g%&%ﬁ{%@%gﬁac gﬁgta}égét\%as ﬁayer
saturated [ erryas washodrwith saturated: brinesand\dsied. gﬁ“ﬁeot@@@qudm wvmegam asplidas
'?Ih ssol ved 115[1 fkbﬁhby kumém%wa!se&&s«amh mE&EG: Féhxeﬂ@ihaﬁ@ls aﬁ&eg Hel ssi&ostadue@ tgnd
e precipita so?unon and Sprgcgpnate sa?t was co gptragon %Igl 5g, 80%) A
m. p 225-227°C

H-NMR (DMSO-dg): . _ . :

. 7.40 (t,1H), 7.50 (t,1H), 7.75 (d, lH), 7.85 (s,2H), 7.90-(d, 1H) 8.20 (s,lH)

20 13C-NMR (DMSO-de): '

1104, 112.1, 121.2, 123.4, 124.9, 127.6, 127.8, 135.4, 141.1, 155.1. .

N :. . Ri= Cl'ig,- . Ry= H ' _ :
25, Toa solution of the free base (7.0g) 'generated from 2- (benzofuran-z-yl)imic'[hzole

30

was extracted wnh ethyl-acetate, washed with saturatcti=g ,

the solvent gave a solid residue which was dissolved in diethyl ether/ethanol Ethereal

HCI was added to solution and the precipitated salt was collected by filtration 8.1g,
35 91%). '



-7 - mp.= 232-235C [err]-NWR (DVSO-[err]): 4.20 (s,3H), *7.45 (t,IH), 7.55
(t,1H), 7.80 (d,1H, 7.90 (d,IH), 8.00 (d,1H), 8.20 (s,IH. 5~ 13CGNWR -
(DVMBO-d6): 38.4, 112.0, 112.2, 120.3. 123.3, 125.0, 126.1, 127.2, 128.0, ,
135.2, 140.2, 155.0. EXAMPLE 3: 2-(6-mnet hoxybenzofuran 2 yI)| mdazol e
hydrochl orlrdqa=E232-235.°¢ This was prepared from .

6- met hoxybq N?Sp-ﬁ boxylic acid according to the rret hods a- e as
described in exagﬁ? ??u = 245-248C. &err -3.90 H, 7.05 (dd, 1H),
7.25 (d, | H4:20 (8H).J7-#5)(. 1 ),811565(;,:1114) B3QAd(1H)2A)90 édalH} ‘860 (¢4H), 820. 2>
110.7, 114.2,1p20.6, 120.8, 123.6, 135.6, 140.0, 156.5, 160.4. EXANPLE“!I?
2-(6- hedrow enzof uran-2-yl)i ni dazol e hydrochl oride [err] The free base
(3.0 g) gene MR OM 6- met hoxy- benzof uran- 2-yl )i mi dazol e 20 :

hydr ochl or lssewmarmtzedxms h24 731060, 126100292, 1280, d352| W40.2n1580. M ).

and the m xture heated at 100[err] for 7 hours wth stirring. After cooling
the. resulting solid was filtered, dissolved in water and basified with

sodi um bi ceﬁxmm The free base was extracted. with ethyl acetate washed

W th sat ur af_gg celale e o -_.‘o,o .t he sol vent gave a solid __
resi due whi‘th WS 0 JIRAIoR ' ther7ethanol . Ethereal HCL 25 was®
added to solution and tRe=Feci p| taR'EEIﬁ'smtbOXNas coltected by filtration

(2039 lﬁi%Thlﬁ S¥ds! prépated (fFéin! d-tnethbxyBerdzdfbrah-2-darboxyifd: M ’acZorﬁﬂlg(t% EIED
(s H) odszl e as described in example I;m. p 245-248°C ' _ |
IH-NMR (DMSO-dg): - = = | S RPN
3.90 (s,3H), 7.05:(dd, IH), 7 25 (d, IH), 7. 75 (d IH) 7 80 (s,2H) 8.10 (s,2H) '
. 13C-NMR (DMSO-dc) L .
15  56.1, 96.2, 110.7, 114.2, 1206 120.8, 123.6, 135.6, 1400 156.5, 1604

" Ri=H 7. Rg= 6-hydroxy _ -
The free base (3.0 g) generated from 2- (6-methoxy-benzofuran-Z-yl)lmxdazole
- 20  hydrochloride was treated with 47% wiv. hydrobromlc acid solution (30 ml) and the
" mixture heated at 100°C for 7 hours with stirring. After coolmg the resulting solid was
filtered, dissolved in water and basified with sodium b;carbonat_e_ The free base was _
extracted with ethyl acetate, washed with saturated brine and dried. Evaporation of the -~
_ solvent gave a solid residue which was dissolved in diethyl ether/ethanol. Ethereal HCI
25  wasadded to solution and the prec1p1tated salt was- collected by filtrauon (2 2g, 66%)
- IH-NMR (DMSO-dg) : ' '
6.95 (dd,1H), 7.10 «, lH), 7. 65 (d, lH) 7.80 (s, 2H), 8. OO (s,lH)
3C-NMR (DMSO-dg): -
97.9, 110.8, 114 8, 119.4, 120.7, 123.6, 1359, 1392 1567 158.9.

o Bewmes
Ri=CHs- Rp=H . |
This was prepared from 2-(benzofuran-z-yl)xmxdazole hydrochloride and ethyl bromxde
according to the procedure of example 2 ; m.p.= 183-185°C. '



97.9, 110.8, 114.8, 119.4, 120.7, 123.6, 135.9, 139.2, 156.7, 158.9. 30
"EXAMPLE ., 5: |.-ethyl -2-(benzofuran-2-yl)imdazol e hydrochloride [err] This
was .prepared from 2-(benzofuran-2-yl)inm dazgle hydrochl ori de and et hyl
brom de according to the procedure of exarrpl e 2; mp.= 183-185C. 8-

[err] 1.55 (t, 3H)NMR @MSO-290, 7.45 (t, 755(t 1H), 7.80 (d,l.H, 7.90

115 5" 131 o, (iz‘%*@z%"%f?41%53873%‘7?%%3[@5% 359 A6 750, Q167,95

EXAI\/P\IE&S 6 2- ((Grlmo&dﬂe(dzlﬁ)uﬁeﬁﬁlcs,lﬁ))l m dazol e hydr ochloride [err] 10
prepan

Thi s ’?DEI benzof ur an- 2- car boxyl I C aC| d according to the.
met hods a - ea;@_gfmgr %)GQ%P le 1; mﬁ) 80C. 5} 7.65 éﬂd’”_?)’
7.75 (d, 1 H)S 718 4.61312.3 1. %»sl 1. 1836 %414,1|l—34-9,1 & NWZIM 464045
109. 3, 114.1, 15%.11, 121.6, 125.8, 129.9, 130.3, 135.0, 142.5, 154.0.
EXAMPLE 7 2-(5— met hoxybenzof uran-2-yl )i m dazol e hydrochloride [ERR] This

was prepared from 5-met hoxybenzof uran-2-carboxylic acid according to the 20

nmet hods a - e EXAMPIEG:bed in exanple 1; mp.= 232-235C. [err]
(5. 2vDimi .
Ri=H R, = 5-bromo
10  This was prepared from 5-bromobenzofuran-2-carboxylic acid accordmg to the methods
' a - e as described in example 1 ; m.p.= 280°C.
N - IH-NMR (DMSO-dg):
7.65 (dd, 1H), 7.75 (d,1H), 7.85 (s,2H), 8.10 (s,1H), 8.15 (d,1H).
13C.NMR (DMSO-ds)
15 1093, 114.1, 117.1, 121.6, 125.8, 129.9, 130.3, 135.0, 142.5, 154.0.

EXAMPLE7: .
(- n -2-yDimi
R;=H -~ Ra=5-methoxy -
_ . This was prepared from 5-methoxybenzofuran-2-carboxylic acid according to the
20  methods a - e as described in example 1 ; m.p.=232-235°C.
| 1H-NMR (DMSO-de): :
3.80 (s,3H), 7.10 (dd,1H), 7.40 (d,1H), 7.65 (d,1H), 7.80 (s,2H), 8.10 (s 1H).
I3C-NMR (DMSO-de):
- 56.0, 104.7, 110.3, 112.7, 116.9, 121.2, 128.3, 135.6, 141 8 150.0, 1570

25

1H-NMR (DMSO-de):
7.00 (dd,1H), 7.15 (d,1H), 7.55 (d,1H), 7.80 (s,2H), 8.00 (s,1H).
13C-NMR (DMSO-de):

106.8, 110.3, 112.4, 117.1, 121.1, 128.4, 135.7, 141.2, 149.4, 155.1.



3.80 (s,3H), 7.10 (dd,1H), 7.40 (d,1H), 7.65 (d,|H), 7.80 (s,2H), 8.10
(s,IH. 13C-NWR (DMSO-d6): 56.0, 104.7, 110.3, 112.7, 116.9 "%21..2, 128.3
135.6, 141.8, 150.0, 157.0. 25 EXAI\/PLE 8,

2- (5- hydox- ybenzof uran-2-yl )i m dazol e hydrochloride [err] This was prepared
fromthe fEXAMBRES: generated 2-(5-nmet hoxybenzofuran- 2-yl)im dazol e

hydr ochl OWMZMW Red 30 [err] 7.00
(dd,IH, 7. '

)
8,00 (s,IH) [err] 106. 8,
110 3, 112. 4. 117.1, 1R1=CHesg 4 Razd

-metha&yz 149.4, 155. 1. 9 EXAMPLE
9- I-et hyl Tﬂxs( parsy lfRmg of f:ﬁéﬁxgxyﬂe)xtdﬂxﬁhz mam&hﬁaﬂoﬁaﬁ id Thics
r

5 ot hylS b %ﬁr{)@%%%oaﬁca?ﬁ&th“ oGl pamble 2} i 8 6] 250! o8 7

259-[err].
[err] 1. SOIId-tNMR)(DMSOCH(,Qs 3H), 4.50 (q,2H), 7.15 (dd 1H), 7.35 (d, 1H),

21, (86”‘1’5&@@%&%&*@%%%%%@@1-%@9 155; ??g L7 ef’%%ﬁa“sa;‘é ;‘
160.2. . (dle).795 (d,1H), 8.10 (s,lH)
13C-NMR (DMSO-dg): B ' o
10 154, 44.4, 56.1, 96.0, 1122 1145 1201 1205 1233 1238 1345 138.8,
156.3, 160.2.



The pharnmacol ogi cal activities of the conmpounds of the invention have been
determ ned accordi'ng to the follow ng#rocedures. Binding studies Initial
bi ol ogi'cal evaluation of al pha[err]- and ajgpha2-adrenoceptor and

I m dazoline 5 preferring receptor (IR affinities and selectivities in

hormogeni zed 1 atheghasRicalogial m&&bﬁﬂﬁ%se.gsﬁmswmmuﬁbamwd&nﬂwes
of the corrpounds t.0 di M@e 3H §03| n 3H-clonidine as well as

3H i dazoxan i MeEfdng OWHEPrecei®¥nal i ne according to the nethod of
A nos etxal. (J. Neurochem 1991, 57: 1811-1813). This in vitro nodel is

partlc'BVarI y Wn initial screening for studying the affinity 10
and the sel ec hese conpounds on the imidazoline receptors. The
[err] (nM values of the tested compounds to displ ace the binding of

3H-i dazoxan (‘inﬂm Ulélokﬂz’il BUARATNGE of)falﬂha )= &Y 512)‘%& H@reh@ééﬂto%n& 151dazohne

affinit H cl di né 3Hprazosit, r]- and
al pha[ en] Sadr E"é‘]f&’i?F%I’ﬁ'f Mﬁ?ffimﬁl saagéﬂee'ewysmah%mgm%&r&é&rq tapf% 1;
this table showaehmssedtl@mt@inuﬁﬁ tlibll(lx&hxe@@ﬂﬂ@doﬁiﬁduﬂdém&ﬁspl

TP i o of EORRBALA e ROl e R GERE BT Al PRI Sprta o e

eval uat ed by daetbodriofhOlrgos ¢l . Nalmdmmfl%b;ﬁindﬂdlk—lﬁ&)dl spl ace the binding
of .34 pyrilamine (1.1 nM and 3Htiotidine (11.8 nM in honpbgeni Zed

gui nea-pi g cerebral .cortex [err]histam ne receptors ectivel ?/l% The Ki
val ues for t hedus movitro mungsbispanculasiy usefyl asamiaitial gqmmmgm g affipithot h

S ubwpez qbf hi { aﬁmeme @eleéeﬁgpbp&fm me}Sbt‘ﬁfﬂsaﬁ the ﬁmaﬂolxaé eé&@tors CPid K é‘(hM)
conpounds o |on n Viv
f unct i onal act| 3&0‘“&’%&8]&&?&% 3%2@&% G&Bd@
|2 gd u ;: Ed) ﬁn ac mee_@de of @)-adr?mmeftw MR effhhtw,eaﬂ-cladiﬁuru (@tnM} amﬁ’l—lipl%azosén

Mg/ Kg) hyper [y € U
o< " e ARk el B
ng/ kg, .p.) (tebleTabusta; awsrtheotans ties and scle¢ativiiestof ¢ompeungsiand two 1, 2
and 4 hourlg af&Hldatddrla Ebﬂdﬁ@qﬁéseggggr Sstration of the compounds and the
st andard drug |dazoxan€§)‘ﬂe wever Ep e 2 was equal ly potent than

i'dazoxan for the [err]-imdazoline receptors 30 according to the data
derived from [fhetérigresthediffefitibsof compounis 6f helifvedntive fét(‘(fthéiﬁl’éée})tdr,‘s wefé 8o

the selectivi té(rafua%edoby 8etenmmarlx|gp£ ,%%eé oRf' -&',,-H]Qg ds rtcl dlspleace rt\he bm&mg of 3H-
' pyrilamine (1.1 nM) and 3H-tiotidine (11.8 nM) in homogenized guinea-pig cerebral
cortex - (Hi and "Hz histamine receptors, respectively). The Kj values for these

20  compounds resulted to be higher than 10 uM in both subtypes of histamine receptors.

In vivo activity

25  effect respect to the control group (7-10-fold, P<0.05), WA 10w :
than those induced by idazoxan (10 mg/kg, i.p.) (cf Table 2 : cammulative food intake
(g/kg body weight) at 1,2 and 4 hours after intraperitoneal administration of the
compounds and the standard drug idazoxan). '
However, Example 2 was equally potent than idazoxan for the I,-imidazoline receptors
30 according to the data derived from binding studies' but much more selective
(cf Table 1). Also, the selectivity ratio for IR/alpha; and IR/alpha, are indicated.



Thus, these conpounds may have a therapeutic potential as appetite

stinmul ants and/ or anti anorexics. G her data obtained in different. .F

| aboratories al so support the therapeutiic pof'ent ial of imidazoline drugs® .
acting upon i mdazoline receptors as appetite stinmulants and/or

anti anorexi cs (Jackson et.al., Br.  J. Pharrmacol.1991, 104, .258-262). 5

e ComPou i thes WorighiGll hfy pi m‘@%ﬁ@u&@ ppr%é%;if?&t@%%'?‘rﬁ%ﬁ%e% ai ned
fromthe | mmomms ﬁl&hﬁrdawmbtmmdmabff@mndabmt@esm suppost the therapenties )~
shere_com quadAaiy M@agﬂe{@mgg&dng'dy?oﬁmnwom Héfeprirs s bpghis Sfthuigal: 'é'ﬁn

any death ng /2 app Imat1ve traperltonea

mice for t[RBYEr BRHADGTRTLS ( MS‘PH hwcﬁbllﬁal'l%g%?@@nce to their
physical, chemical and phar maceutlcal characteristics, these conpounds nay
be prepared,in a for table for,or renteral .

e 31 < ool BE A Bl pleCbsra) a8 laeBiinEs BE BT on spommmie,

tabl et s, grreneptoes or. I|qU|d preparations’ such.as. elixirs, syrups or
suspensi ons. 15 Tabl ets contain a conpound or a non-toxic-salt thereof in
adm xture W|th exci SI ents which are suitable for the manufacture of

tabl ets. TH¥sthe other bandhen appspximativedDsodvasebiainedsfiom the Irwin estparfommephat e,
mcrocryst ai: ik 4R btk O50% rda@é‘staﬁa?emﬁré@r %ere%rdi%ha@éﬁhe ﬁ{v@ﬂ&éﬂau% and

di'si nt egrat.i-ng a ent,s s as starch I'ndi. c as starch

PR O R U A K 1t S0 Ao APOFRAMaRR as
magnesilom zmrapenmeﬂtlel)o intntie¢ for tasse dorapounds Wasﬁlghmﬂmnmlmgmgt he form of\y/
capsul es may contain the conpound or-a non-toxic salt thereof m xed with an

inert solid diluent such as cal ¢ci um phosphate, |actose or kaolin in a hard
gel ati ne celpsawdax@anodbelruphusxcabnhmmhm pharineentical chatacweristics, these n t he

form of st %BH uhd4 "ﬁfil%le\‘,a\%rgéaredpfneﬂafo%' Elgﬁb?é’cfar talS Gettal %Spa‘i'énteral

suspensi ons, r exa ror saline purposes convi ence and
accur acy ofdminiswation Sushpersl cpmpesitions mayahe ip dbe Jogm afpapyales. abletsyni t

dosage f or rgrarfules op lighidsteparaidns3hél0as émﬁs,wpsdﬁ%mnhoﬁsn contains fromoO0.5
to 300 ng, preferably 1 to 100 ng of the conpounds or a

u_)

15 Tablets contain a compound or a non-toxic salt thereof in admixture with excipients
which are suitable for the manufacture of tablets. These excipients may be inert diluents
such as calcium phosphate, microcrystalline cellulose, lactose, sucros_e or dextrose ;

* granulating and disintegrating agents such as starch ; binding agents such as starch,
gelatine, polyvinylpyrrolidone or acacia ; and lubricating agems such as magnesmm

20 stearate steanc ac1d or talc. : _ S R

Compositions in'the form of capsules may contain the compound or a non-toxic salt
- thereof mixed with an inert solid diluent such as calcium phosphate, lactose or kaolin in
- ahard gelatine capsule. '
| Compositions for pai‘_enteral administration may be in the form of sterile injectable
25  preparations such as solutions or suspensions, for example : water or saline.

For the purposes of convience and accuracy'-of-,doing: the compoéitions are
adventageously employed in a unit dosage form. For oral administration the unit dosage
form contains from 0.5 to 300 mg, preferably 1 to 100 mg of the compounds or a

»



- 12 - non-toxic salt "thereof. Parenteral unlt dosage fornms contain from
0.05 to 20 ng-of 'tthe conpounds or a non- toxic salt thereof per 1 nL of the

preparation. Table 1 Affinity (Kj, nM -12- Sel ectivity Conpound
I R Al pha2 Al pha[err] IR/ [err] IR/ [err] Exanple 1 '
89 . 10014&)n-tox103ﬁ5t49ere0f Parchiefdl unit dosagk!forhy 86tthid flfom 0.05 to 20 mg of thed
62 061 . 26 169 ds all 744 Exa %tBth
56150 17 Epoun °‘%“i°2"‘°’“ s hgﬁ’é' eP‘ePa’am“ 117 68
350 . 33 258 584 284 Exarrpl e 7 - i 163 . 98 719
4405 605 27 Exanple 9 Tablel 123 71 320 22 615
580 184 | dazoxan ' 5 91 0.4
6.5 RX 821002 44 902 O 7 ' 3 0.00002 _
The results afe the nean of {10 expe m nBﬁ 821062 | efe@,t‘ﬁr t hdxy
derivative offidazoxan. ND: hrot UCLACfI M Iltc(g Fatite—2 ?uuua &e
Dose Compound IR __Tj ddpha 2 rmﬁ@l}al o IRjoy |
2 ' 4 %mgynet hyl del | g oseO 1 0. 0.01
0.6 0.1 I dazpxan #0501 ik, | sesw |, 1t A,
7.4 2.3 Explimple2 15 62 061 2526_159 | 6137 30744 [
2.1**  4.82 PEfanipiespl €2 | 15 56150 _ 1780029 3 us 3 rferr]
Exanpl e 3 ' I 25 5 1.3 8lerr] * swgnlflcant
-~ ** highly s gxfﬁmqggnt 117 68350 33258 5 284 .

v { Example 7 ' 163 98 719 4405 | 605 - 27

Example 9 123 71320 22615 580 - 184

Idazoxan 14 5 -9 04 6.5
RX 821002 44 902 0.7 ND 0.00002 -

The results are the mean of 10 experiments. RX 821002 is the methoxy derivative of idazoxan,
ND :-not determined ' .

Table 2
Compounds Dose ' " Time(h)
o mghkeg - N 1 - 2 4
v Carboxymethylcellulose 0.5 %| — 5 0:041- 091/ o205 | 0601

- | Idazoxan ' 10 5 37120 : 2'1\, .\ 74 £2.3%*
Example 1 o 25 s 0tflp prs Thag + 200
Example2 .25 s 274 ’ i
Example 3 . ' 25 5 1.3

* significant - ** highly significant



-13- CLAIMB 1. ° A benzofuranylin dazol e derivative -of the—general fornuta
(1) [err] wherein [err] represents a hydrogen atom or an al k@ gr-oup hav I ng

from1l to 6 carbon atons, and [err] represent i’um ﬂﬂm L or a group=
R 2 wherein R 2 represent's a hydrogen or hal o gr oup '
having from1 to 6 carbon atons ob3-an al koxy group having from1 to 5
carbon atops: or a pharmaceutically acceptable salt of such -a derivative.
2. Mfuran 2-yl)-ini-dazole or its hydrochloride. 3.

1- Met hyl.- 2- (RerdssfuraagliMidazdle deridaiwd 6f the geberahfodmaR Fqlprlde. 4.

2- (6- Met hoxybenzof uran-2-yl)-im dazole or |ts hydr ochl ori de. 5. _ L
2- (6- Hydr oxybenzof uran-2-yl )-im dazol e or its hydrochloride. 6. .

| - Et hyl - 2- (benzof ur an- 2- sgidazole or its hydrochloride. 7.

2- (5- Bronobenzof ur an-K e ot_its hydrochloride. 8.
Q] - Its hydrochloride. 9.
€ of

S

2- (5- Met hoxybenzof ur an- 2>

2- (5- Hydr oxybenzof uran-2-yl) -i n _ I ts hydrochl oride. 10.

| - Et hyl - 2- ( 6- net hoxybenzof uran- 2-yl ) -N azole or its hydrochlorlde 11.

A process for the preparation of a b zofuranyllnldazole derivative of the _
general formula (1) wherein [err] repr Lsent€l)a hydrogen atom and.R2
represents a group R 2 as defined in claim1, the process conprising

reactlz}g ﬁ conpound of the general forrmula (2) [err] (2) wherein R2 is as ,
define ? laim 1, R represents an al kyl group hawtwg from1l to'4 carbon
at onms ahﬂrdﬂltse@md&dmgenmmmana&ydlgrmphmﬁomel garbenatomas,@nd of an-

.am noacg! M@Q\ﬁﬂ‘ea ql‘yﬁl’d&{(rl gfapldt a %‘}oﬁﬂqﬁ P&iiekéh R, represents a hydrogen or N
halogen atom, an alkyl group having from. 1 to 6 wbon atoms or an alkoxy group '
having from 1 to 5 carbon atoms; -
or a pharmaceutically acceptable salt of such a denvanve
2. 2-(Benzofuran-2—yl)-imidazole or its hydrochloride.

3.- l-Methyi42-(beniofutan—Zyl)_—_inﬁdaz_oE or its hydrochloride.
f‘- _ 2—(6_-Methoxybenzdfdran-Zéyl)-inﬂdehole or its hydrochloride. |
5, 2-(G-Hydfoiybenzoﬁuaﬁ-;-y1)-imidam1e or its hydrochloride.
6 1QEthyi-z;(benzehiran-_i-yi)-inﬁdamle or its hydrochloride.
7. | 2-(S,Bmmebepzdﬁ;ran-é-yl)-inﬁdazole ._or its hydrochloride.
s; | 2-(5-Methoxybehzdfhréhd-yl)-iﬁﬁdazole or its hydtdch_lforide._
9. 2-(5-Hydroxybenzot_‘tiraneZ-yi)-imida_zole or its hydrochlbride..
10. 1-Ethj(l-2—(6—methoxybenzofuran—2~yl)-irhidazol_e or its h_ydrloch-loride..
11. A process for the preparatlon of a benzofuranylimidazole derivative of the |

general formula (1) wherein R, represents a hydrogen atom and R, represents a group
R'; as deﬁned in claim 1, the process comprising



formula [err] [err] wherein each of R and R' independently represents an '
al kyl group having from1l to 4 carbon atons, in a polar SolVve 1to 24

hours”at a tenperature of. from[err] to the boili eaction
m xture, and cyclising the resultant conmpound of HMBWJ'W’U&M' a (3)
[err] [err] [err] in an aqueous acigf-c mediumfor froml te rs at a
tenperature of from15 to [err]. 12. A process according to claim11,
wher ei Nt RacRATP eoffound of 6l gédeealdominh (2y € reacted for from 15 to 17 hours
in refluxing methanol. 13. A process according toclaim11l or claim 12,
wher ein t he cyclisation i's conducted at from40 to [err] for from16 to 20
hours in 10% aqueous hydrochl ot ¢ aci d. C L M S* -15- 14. A
process for the preparatg,on pf furanyl i m dazol e derivative of the
general formula (1) wher eseMNB.HX al kyl group having from1_ -
to 6 carbon atons and [err] i [ in claiml, the process
conprising treating a conpound of the 9€lR raI formula (1) wherein [err]
represents a hydrogen atomand [err] is defl ned Q-g claiml1 first with a
base in an aprotic solvent at a terrperature of from-10 to [err] and
secondly with an al kyl halide having from 1 to 6 carbon atons or with an
al kyl sul phonate having from1l to 6 carbon atons. 15. A process according
to claim 14, wherein the first teatnent is effected with sodium hydride in
di‘met hy| f esherein &, & ag defifed ih6elaim 1, Br deprssentoan akkyl graypahawing firopt 1o 4 .

PR O Ur Al it A HR fepRbdn¥ealcid e
) with at least one molar equivalent of an ammoacetaldehyde dialkyl acetal of the general
formula :

OR'
wherein each of R' and R" independently represents an alkyl group having from 1 to 4-
carbon atoms, in a polar solvent for 1 to 24 hours at a temperature of from -5°C to the
boiling point of the reaction mixture, and
cyclising the resultant compound of the general formula (3)

H.N—CH,—CH

R's |

in an equeous acidic medium for from 1 to 24 hours at a temperature of from 15 to
80°C.-

e

| 12. A process according to claim 11, wherein the compound (2) and the acetal are.
v reacted for from 15 to 17 hours in refluxing méthanol.

- 13.° A process accordihg to claim 11 or claim 12, wherein the.c_ycl:isation is conducted
at from 40 to 60°C for from 16 to 20 hours in 10% aqueous hydrochlori_c acid.



general formula (1) wherein [err] is as definedin claim'l and [err].
represents a hydroxy group, the process conprising treating a compoundsQf
the general formula (1) wherein [err] is as de 'I lluﬂlmmﬂand [err] *
represents an al koxy group having from1l to 5

deal kyl ati ng agent. 17. A procedS§- accordi ng to cl ai m 16 wher'ein the

deal kyl ating agent is trimethylsilyl iodide or aqueous hydrogen bromi de.
18. Alghar vaqroess dfor cthepp@pmbm afnpr benzofuranylimidarole aleylwatmdaf dhe

accept B0 R 0), Ahdit, R, SR dn Sof i tally SB6CL o Cinlbon, o

accept aBtomsAnd Rmis asidefined meelamlé the progass compHsing mn%mmndrpfatbeor di ng

to _C| ?" foﬁﬂuﬁ %bfem) R, ti@pr@ﬂmtsna H?drbédpﬁl%nf &id'R. i¥ asidefined in claim -
adm ni stration, and con.tal ni n of .t

benzof ul afTpt i Wit 3, pase B0 \?B{gq %Wt% & fgmperaigre of %arlﬂateezﬁ G and
conposi keaondhrcmﬁﬂamgalkyi haliderhidving tfiremc dnpo6i tarbon [atomsj ornwithi 4n atisg form

*benzor urdngre BTN LT SRR RS T T TOm D %0 o o T ot e

15. ° A process according to claim 14, Wherem the first treatment is effected with
sodlum hydnde in dimethylformamide at 0°C. .

16. A process for -the preparation of a benzofuranylimidazole derivative of the
general formula (1) wherein R, is as defined in claim 1 and R, represents a hydroxy
group, the process comprisihg treating' a compound of the general formula (1) wherein
R; is as defined in claim 1 and R, represents an alkoxy group having from 1to 5 ca.rbon
atoms with a dealkylatmg agent

17. A process accordmg to claim 16 wherem the dealkylatmg agent is tnmethylsﬂyl
iodide or aqueous hydrogen bromide.

18. A pharmaceutical composition comprising a benzofuranylimidazole derivative
according to any. of claims 1 to 10 or a pharmaceutically acceptable _salt of such a
derivative in admixture with a pharmaceutically acceptable diluent or carrier.

19. A pharmaeeﬁtical composition according to claim 18, the comp'osiﬁon being in
unit dose form for oral administration and containing from 0.5 to 300 mg of the
benzofuranylimidazole derivative or its salt. ' .

20, A pharmaceuncal composmon according to claim 18, the .composition being in

unit dose form for parenteral administration and contammg from O 05 to 20 mg of the
benzofuranylimidazole denvauve or its salt. ‘



