EP 0183 492 Bl Description The present invention relates to
4(5)-substituted i mdazole derivatives and their non-toxic salts, and their
preparation and use. 5 FR- A- 2542738 and J. Med. Chem 1984, 27(5) pp
570-6 desctibe ,various 2-substituted im dazole derivatives which have been
ford to act a5 a2-antagonists. TheEPnOd#34@2dB1i vatives of this invention
are new potept aqd sel ective [err]-receptor antagonists of the fornula: 10
[err] wherein HS" [err] or -O, [err] is H alkyl of 1 to 4 carbon
atons, al kenyl Taé peksdndindertioh Resad Qg)ssubitlﬁftéd]rmeazdieeéelrllratrvéssanh‘the[r%'i)r\ loxrc salisQnd
OH, [err] |sthHrm[eearratonandwe Hal, [err] is H [err], CH2CH3 Hal ,
and Hal i8 gerw 39(?1'6|Jr Mn@)rﬁhtﬁfo)@%‘ %ﬁmnﬁ@@tﬁ d@albley/ameepubssbiuedamidalzole
addition 20 Lﬁmda %ﬁm' T pferariay (1) formacid addition
salts with bratrhu;@r IahTC AN R Mhuinyention a'ecf'ewpfeggra Q 3RleF LR 18R A, 2qtRgonists of the
pharnaceutrcally usabl e acid addrtron salts as, for instance, chlorides, "
br oni des, “sul fates, nitrates, phosphat es stul f onat es, formates, tartrates,
mal eates, citrates, benzoates, salig e cx%‘bat es and the like. 25

i C

The i nvention includes withinits K@ i cal conpositions ()
conprising at |east one of the conpps# nful a2 (1) or a non-toxic,
phar maceuf® cal | y accept able salt t ereof and & conpati bl e pharnaceut i cal Iy

acceptabl e cah r| e ref or Adrene gr c rece tors are physiologically
active bindi} or T ﬁ rteﬁa%%gtma'mtﬁarq @H f&gﬂd
| 6erat ed on td:\-gcﬁ:yb ﬁgc(e”g 41& 1 cgt g 3
synpat het4°c sass.vous 30 s?stem hz;\?g een C S%nsr Into tWo ar }Ie T3 addmo"

subt ypes, namefr eevl seftrh foamula dD@dir&)—aE:rGléddrtrd’n@&l&pirmrb&h\bffyaﬁnbarQﬁﬁbrth’ichcube They
f t her di vi n £ k'}lﬁ ly uspble; acl? eddiffonzmaits, [aprfer instanceedhlorides, prmides,
and [err]. : raf,e%gf ﬁzp preY- stey, dormptes {prtrptes. inalegtes. Gitipresy Renpagtest salipviates,

post synapa#i c aI |Tye Ia{)erirbuﬁnSIU&efs %ﬁm% scdpe 9harm§%&_§d§§t¥oﬂ |sﬁ1£' UsiedTE SHer e
e.g., snoot hrompewide of tuintiadt)icda rdh-tdxkt, phawhadeitica E@%Ie sakt tHerdof GR® b QoMmpatible

mai ni y | ocatféﬁr eLtioa{y quetabieyafmtﬂeraéort er m nal s of noradrenergic nerves. If
a2 receptors, {E%Eréff fQﬁp@ q;ta|no|35renarme and

1Ic rac
. l6cated on {| ace of th an ervous
condi ti ons®, d%l sifidd %élgg‘;érm ?Eg ﬁwggm% 8 )fe tﬂ" t{FﬁlCh can
f eed- back phsiroreaear diviSedidt hwoGbdddups G.b. %jl 2t fttlhe‘s % 8., B,
f eed- back prwﬁ@mm-nwagcabe posyoapsckipyn mesmrmcmofsgrgal themaaesa@amushed. tekeéy.,
det oni di ne ‘r'fd'eA ntEaplipn Sofelaxasion] whereae ar redaetorw#e menety locilihep nesvinamically on the
har mac odynagj, term' 2 erg u! Ji“néece‘é° a'es%'ﬂth' {ated najing a"%@hvsm‘{srﬁe'd
p line g;argeus | ked, i.e. tv
to be due to i TASw%bbi by Uorﬁd?en% r{emélalf'iflﬁsL e%ci) g,aﬁ%ﬁé ﬂgﬂ:n ceé‘L ain
Progress in a\dethet(n—@saym’rmharm uagycoaia IA» &Hdl Abdriati Théﬁnrﬁ
1983, p. 30 af"ﬁqedve otfiestiof détothidinglLd.ga s¢dadiort) aave arsalbuahirezep ua)paeddertess ahility to
ant agoni sjs 3 g@f‘f?‘gg’ Sfitenametiahdtreatess inNayrd-Revehopharmarglogy andchicidainel Ps@iistry,

veterinary me *Tﬁé dd ouﬁgtﬁ%ﬁua& va(ﬂfé‘lg rggei ffﬂ& argr%ggggo se)iatrves angd ana{getccs used

derivati ves ih eteftry nmédici ietémidine (compound A} and near

Y derivatives thereof.
45
N CH
7 ¢
N CH; CH,
50 H
Compound A
« (detomidine)
Compound A has been disclosed in e.g. Eur. Pat. Appl. 24829.
— 55 Detomidine is used in veterinary medicine, especially in the handling of horses and cattle

(pharmacological restraint), whereby the animal is sedated before investigation, treatment and difficult
medr::al operations. Even a small surgical operation cannot be carried out without the use of a sedatlve
agen
When the treatment using detomidine has been completed, it is for practical reasons desirable to
60 interrupt and restrain its effect by a specific antagonist or antidote. The animal can then immediately be
transported away from the surgery, and expensive awakening rooms are not required. The ability of the
animal to control its movements and co-ordination after awakening is improved. When animals are treated
in cold surroundings this is absolutely necessary, because otherwise the animal will remain lying still for
too long a time. When an awakening agent is used, the feeding of cattle can start more rapidly than
65 otherwise. An interruption in feeding causes disturbances in production.
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Detom dine is used in veterinary nedicine, especially 1n the handll
horses and cattle (pharnmacol ogi cal restraint), whereby the animal is
sedated before investigation, treatnment and difficult nedical operations.
Even a small surgical operation cannot be carried out without the use of a
sedati ve agent. \Wen the ng.det om di ne has been conpleted, it
is for practical reasonssyaafgﬁpézt 0 interrupt and restrain its ef f ect
y aTtepeeidfian avskadgnagebt orassdtiatictoivih tleheseadti deimidi@nsavésenme oretle at el y be
tr"a‘ﬁ%'ﬁa?'l@dveam for the pymer n@hsmrg%ﬂye angidele enrkee praptice! tlmmkefmmﬁgc&omwé are not

éjrﬁ:md%tfw tTH%m Tﬁevlzlz B et gtomldme :al:mériga tyjoé;ﬁf:s;ﬁ:gctases asf:{‘g

c 'é}’{ef quem(/ 1% 47 8" Sated in cold
5 C PRt 13 alt QR 81d dlmaF NS BILATEl fromm A HFOAECE of icd)! :
- sur rnmwegg-aatbg@.st Saypdioble Plebickd AR 3658 nkomb Gk vhkh BRbWiSaI thBe ani mal

chnnemgmwﬂmefnygmg ofgwiadtendlipavdilaite i drrgosisyhapie adritfoesptasof theakmnl ang/loagent i s
u§é'dPhe'tah'?—? lesg digqases '@o&we.ﬁsareﬂdqm'@dqo@gg @r%‘dtaﬁh'ﬁa 65 otherwi se. An
It

lp ani to hus
o ST S NP il el 151
re@é'bttﬁy\@ &1 ParfidSGiteldt Agdre t&'zsaﬁoﬂéts det om di ne
S avtiys abd amagi:msts tnhidit u@harmawéuagg"te@aomk hd &Scﬁdﬁér Nhereommw.csseatms ani mal . The
aft-priegopistyaRars bF)ranfull digically e npathegeapic $tatgth @woldos &sreating) eggredatiémer;9- whi ch

| ol rga 'égs are f‘j;‘ms %ig@t"reea ‘f’ E.'tcommgasat rigejng E%qgffﬁa SPPBat nent of
T A R LT ol oA LR ldpe. cannot be

u&e@lvamél sorre cases as It ten not possi to walt until the ani nmal
has Trecomesunds bfrttmiotrhea (l)rbiah uep‘reﬁremfbydlﬁfemmhgrmoceﬁesel ective
za[gr] antagoni st may also be predicted to be of use in sone diseases which
are l#elieved to be connected with deficiency of noradrenalin available in
(y; postsynaptic adrenoceptors of the central and/or peripheral nervous
5t enfis Thes&»di seases include, e.g. endem cBgepression and asthma.
A ucosexang p|?i met abol i SfAkgéHaBor egul ate A0 ijhi bitory mechani sm
i c-amgpt or s. —Frus—10-a2- ant B gaisi gni ficant in the
axd obesity. Presynaptic
[err]-geceptors also take part in platel e4, aggregation. It has been shown
that a2t agoni sts active and antagonists i rthibit human pl at el et aggregation
(G and & Schutter, Nature 1979, 277,659). Thus a2-antagonists may be useful
clinically in pat hogeni c states i nvoI ving increasing aggregation, e.g.
m grai ne. The acute effects of ergotam ne, a classical conpound agai nst
m grai ne, arF@ regarded as being 15 due tq its [err]-agonist effect. Thus

% conmpounds wi kh bot §? ant agoni st ef fects of err] eceptors and agoni st
effectys of p dvantages in the

Rtic [er rs .
acutre-caish, pr B\ r qat né‘Mf'm?ﬁ‘atl‘ﬁ“gral nel\Me c¢dnpbunds of the fornul a

(I)—e-a-ﬁ—bgpr fol |l ow ng proceg : Y [err] 25
« hal ogenati or,30 35 catsjytic hydrogenati o, H
U
H
%
B.
R3 R2 f? "8 2 R
0 Ry 8 Fe HC—NH,, : 1 N\
o~ ——F (>
X X N
R, Ry
R4 F‘4
;herem each of Rg, Re, R; and Rg is hydrogen, hydroxy, halogen, amino, —O-atkyl containing 1to 7 carbon
. oms, or
o
i
—O—C—Rg

{wherein R, is an alkyl radical containing 1 to 7 carbon atoms or an aryl radical containing 6 to 10 carbon
atoms); and wherein R; and R, can be combined to form a keto group, or Rq and R¢ can be combined to
form a keto group.



wherein each of [err] and [err] is hydrogen, hydroxy, hal ogen, am no,
-0-al kyl containing 1 to 7 carbon atons, or [err] (wherein [err] is an

al kyl radical containing 1 to 7 carbon atons or an aryl radical containing
6 to.10 carbon atons); and wherein [er ]ggan be conbined to form
a keto group, or [err] and [err] can b%bcgzﬁdnggét%qf orma keto group.

EP 0183 492 B1 | n 'ppweess§. the fofloydnd epimipoviide genderrpyernpiel Be vigA as gprtiecmptplials: be
used as starting materials: [err] 30 35. A particularly convenient way
to performprocess Bis the following (Bl): [err] hal ogenation 55 60 65 5
r EP 0183 492 Bl Anotfler adwmantageous adaptation mf progess Bis B2: [err]
reducti on : Ry O heat i 20 ¢?Rg.rdd 26

hal ogenati on 30 35 wh

§ '—aragmio en atom a FANEES r both
[err] and [err] are {é] 40 50 h o 5 SC*H“"Q-*?

ydr ogenati on

10 X
: R
4 Ra .
R
3 Rz R3 R
: 15
[ G 98
C-CHOH CH—C—H and
[ . X ) X
(N _
» e Ry
AN
R3 Ry
25 R1 OH OR
| L/
: CH'—C\H
X
R OR
20 4 _
35 A particularly convenient way to perform process B is the following (B1):
R ICI) halogenation 0
ot ————— X
. ’ C—CH3 (e.g. Br2) C—CHzHal
N : X
45 Ry
o)
50 I
H-—C—-NH2
————
55 —_
60
65



EP 0 183 492 Bl [err] poly- phosphoric acid wherein Ris a benzyl group. 7r
EP 0183 492 Bl [err] hal ogenation 25 30 35 40 1) hal ogenation 45 50 55 60
I'n process A the hal ogenation step can be performed by reaction with e.g.
brom ne in methylene chloride BP 0|‘E831992eBI1er with stirring at about

[epr]. | nA‘w&ﬁer%@&%ﬂgedsuts%%éa% hfalrg . Pr OdUCF and formam de are he.at .ed

at [err] for Togenation is perforned in acidic
wat er - et hanol m xture at about [err] at normal or 65 el evated pressure
using e.g. Pa,C as gcatalyst. 8 EP 0183 492 Bl In process Bl the first
and second stXps arj@ Fperfor rred in the sane e correspondi ng steps
in process A e~ mr |0e /&!‘.&Hgn an et her,
e.g. tetra-h d|zeth‘§ >"at rop éuf;ﬁ 5 The

redugti on st IS :r))(erforrre s?)dr um DS -‘ rrde iR, et hanol at room
t enper at ur e. RZhe reaction r-mam de is ggrrl ed out as_ i9% %5 and B1,

nanmely by heating at [err] ours
5
' 15
R TR on oc !
_ R, M 2Hs H-C—NH,
reduction ———
20 e,g. NaBH : - heating
. .g. . X
~ 4 OC,H,
R4
U C.
25
‘halogenation
30
35 -
wherein R is a halogen atom and R, is H or both R, and R, are halogens.
40 D
"R
3 Rg
R Br O
. e oo g CH,B
0 & ] Br2 -CH, r
.50 .
. Ha R : Ry Bo
o) 2 ] N\
il N\ \ hydrogenation ‘ >
s  HC-, (> — A
X N -
) R4 H
By
60
&5




Prgess C. The hal ogenation is carried out with e.g. bronine in acidified
wat'er at about [err] The fol I ovm ng %lgd@gz)fB‘lormJI al are of special
val ue as [err]-antagonists: Q‘QWRQ [err] 15 Conpound |

4(5)- (2, 3-di hydro- 1H-i nden- 2- yI)-|mdazoIe 20

[exr] N H Compdund I1 4(5)- (2 3-di hydr obenzof uram,2-yl )i ldaz e 30 35
Conpound 111 4%5) (5-brono- 2, 3- dahydrobenzofuran- )im z [erm]aCMO H
Conmpound |V 45 4(5%- (2, 3- leﬂ/dro 5- met %&5 )1H-| nd ol d%

Conpound V 4(5) - (4%t hyl r o- TH-1%aden- 2- mdézol [“err] 60
Conpound VI 65 4 C&?d?*h_& 1- net hyl - 1H-i ndef- 2-yl )i mdazol e 9 EP
0183 492 Bl [err] ound VI 4(5)-(2, 3-di hydroRrg , 4-di net hyl -

H i nden-2-yl )i m dazol e Conpound VI ||

4(5) - (2, 3-di hydr o-14 6-di net-hyl - 1Hi nden-2-yl )i m dazole H Oorrpognd I X
4(5)-(5-chl oro-2, 3-di hydro- 1H-|nden 2 yI)|mdazoI &,[err] H

CH-CH—-E >

//
4 o OH
4
H@
Py
N
| N
R oH |
* H
I\\_/:
wherein R is 3 penzy! grpup.
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Conpound X 4(5) - (5-brono- 2, 3-di hydr o- 1H'i nden-2-yl )i nmi dazole [err] CorrpOLHd
Xl 4(5)-(2, 3-di hydro--hydroxy-1Hinden-2-yl)imdazole [err] Conpound Xl I

4(5)-(2, 3-di hydro-2-nmethyl -1 Hinden-2-yl)imdazole 10
4(5)-(4- Ok Qad Sadligydro-1 Hinden-2-yl)imdazole H Br
%%ﬁﬁg’ﬁ%ﬁjﬁﬁl nden-2-yl )i m dazole CH [err]

[err]

Compound X |

Conmpound X'V 4(5)-(4-brono-
Conmpound XV 4(5)-(2, 3-di hydro-2-ethyl-1 Hinden-2-yl)imdazole CH [err]

EP 0183 492 Bl

Conpoufd XVI 4(5)-(2, 3-di hydro-2, 5-di met.hyl -1 Hinden-2-yl)imdazole [err]
Compou 4(5)-(2, 3-di hydro-2-et hylgb-nethyl -1 Hi nden-g-yl )i m dazol e

[ esr] XV T 4(5)-(1,2,3,4-tetr dr onaphtﬂh- 2-yl)irj dazol e EP O
183492 hat fracol ogi cabiogeaktioni ty grpdunds  af-CG-e, present

i nventi erm ned as~fottows: 1.

goni s vitro
of. i gol a%é sze{yéctri cal l'y
0 .

[err] - adtagonf sm {a&Hset er ni ned by- nean

st iomul &4ed nouse Vas def erens Ry
N I R Ry OH .
* ! NaBH, 1
N ——— N
N
L ' S
R4 1 Fl4 N7
20 H L
Y
PN H® In,, Pafc
w 8
Ry
N
>
35 Ry .
H
G.
40
R Q R o
N Ry 1) halogenation 3 R1 Pd/C, H2
4 C-NH H®
2) H-— _
~ gony : |N\>
P4 ° o R4 o N
)
) H
50
R3
_ Ry
- T .
Re N
: H

60
In process A the halogenation step can be performed by reaction with e.g. bromine in methylene
chloride or diethyl ether with stirring at about 10°C.
"~ In the second step the halogenated product and formamide are heated at 130—200°C for 3—8 hours.
The catalytic hydrogenation is performed in acidic water-ethanol mixture at about 70°C at normal or
65 elevated pressure using e.g. Pd/C as catalyst.
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5 preparation (Marshall et al., Br. J. Pharmac. 62, 147, 151, 1978). In

this nmodel, [err]-agonist (detom dine) blocks electrically stimlated

muscul ar contractl ons and the effect oEPtﬁdWQZ Bt agoni st is seen by
administering'it pﬂ'lor t h by determ its [

Known [er I‘] ant QQ&E § ess P1 th ?S?g %\% n%coPld sa}%{ﬁ 8reyp§8meg éiltpe sagu\élwgy ?Js tl‘wee(tjco]rrespon&j ing steps in

reference subst anqesoessTeQ Dl Grgharti Réa0RoNBe daftiRd ALISA ad&thdr 2. Setra BGdrbfdtah Yor Bikthiileher, at
ant agoni st bet wemm femperptuand [err| -recept ars, -its ability 10 to inhibit or

stimulate [er ls] - r ethesedyetion\sies "ﬂ@t‘fe S%'ah@'@wd"@m 9“‘@‘9' ﬁ gﬁiﬁ"ﬁi by

muscl e (ra_t) cﬁo g fmgtp(,é?{gém at«on lsc rrie m&a é\-?ﬁl Watgr 3{)@ 0°C o
[err]-agoni st, hﬂﬁ%ﬂﬁab%m rnGifall re%ﬂ Q%I§ asaz d&i
a- ant agoni sm rruscul ar contractl on vvas i nd uce by phenyl ephri ne and t he

[err] value ofo the studied conpound-was determn as above. [err]-agoni st
effect is presented as the [err] val ug Qe |I arithm of the nol ar
concentration of the conpound produci i of maxi mal

=

contraction). 15 Exanples of the result ¥ givey, in Table 1. TABLE 1
[err]-ant agon;ssm 41 [ err]-antagoni sm [err]-agoni sm 20

([err] vs detom " phenyl ephri ne) [err] rat nouse vas
def er ens rat %Wgéfg‘gug‘le“'z"’"é'ﬁﬁﬁ%@cygeus Conmpound |

8.8 8.5 25 Conpound 11

7.9\ 20 Cipound |11

6.2 yund |V

7.7 3 npound VI

8. I 6.5 Cogpound VI |

7.6 5 - 6.0 3 Conpound Vi |

7.6 Compounddt, O Con;pound Xl 1 8.1

5.5 Conpound X\/ 4(5)~(2,3-dihydrobenzofuran-2-yllimigazale 4 Conpound XVI |

6.6 Conmpound XVII | 7 7

6. 0 Yohi nbi ne : 6.6
Rauwol sci ne ¥ 8.1 ' 6.3 Prazosin

<5 9.0 50 Phenyl ephri o |N<>

6.5 2. [err]-antagonismin vivo The central a2-bl i ng effect of t he

studi ed substances under in vivo conditions was stupll ed using two .55

nmet hods. First, ¢dmgotindmown that in the rat [err]-agonists induce

di latation of t huSisipromo{2BydihydmbergyfurahRghimédfatadect is transmtted via
[err]-receptors of the central nervous system I n_gpnaesthetized rat, a
standard dose of detom di ne was ad : ously. Thereafter

i ncreasi ng do¥es of the studied antago Cted intravenously and
the reversal of detom di ne-induced nydr s fd/]lowed. The [err] val ue
of the antagonist, i.e. the dose producing a 50 per cent reversal, was

di/erm ned. Exar?mum:ﬂvt he results of 60 this test are presented in Table
{6)-(2,3-dihydro-6-methyl-1H-inden-2-yl}limidazole ‘

N

>

50 f;l
: H
CHg
55 Compound Vv -
4(5)- (4-methyl-2 3-dlhydro-1H-mden-z-ylhmldazole
cH
3 N
>
" QL ™
H
Compound Vi

& 4{5)-(2,3-dihydro-1-methyl-1H-inden-2-yl)imidazole

9




65 12 EP 0 183 492 Bl TABLE 2 Conpound - ([err] iv)
I

i
3 11 70 10 I

320 |V 20 VI 100 15 VI

100 Vi1 ) 100 20 Xl

3 XV - F 6 VERi 083492 B 200 25

Phent ol am ne _ 1000 Prazosicy >1000 30 a2-antagoni sm
in the central nervous system was se( A tudied by following the ability

of the antagonist to inhibit dg ed sedation in the nouse. This

was done by measuring the incrdgass oaruwturate sl eeping time induced by

detom dine. This effect of detomjdiné€ is kgown to be.induced 35 through

[err]-receptor activation. The agfagoni st can be studied by adm ni stering

it prior t %pto i di ne. The resulty of the selected conpounds are shown in
6@%;% h

Tabl e 3. _&gghmg,gg{_&&%gqhmﬁﬂ%?gonists-([err] per cent of

controls) on detom di'ne ( err]/kg 1 i nduced potentiation 40
of the barbiturate sleeping tine in mce Dose ng/ kg Compound |
Compound 1| yohi nbi ne prazosinH§5 0.1 -20
-5 0 ch, 0.3 -30
-18 01 -160 | - .64 0
50 3 not neasured -78 N70 +16 10 not
measur ed -85 -100 W18 55 In the exanpl es bel ow,
where [errdonspadnd@mnr] NVR spectrum shifts are presented, the NVR spectra
[err] 4(5)-(2,3-dihydro-1,6-dimethyl-1H-inden-2-yl)imidazole '
/
Cl ' N>
QL%
. . 1
_ H
Compound IX

4(5)-(5-chloro-2,3-dihydro-1H-inden-2-yl)imidazole

H
Compound X
4(5)-(5-bromo-2,3-dihydro-1H-inden-2-yl)imidazole
OH
N
” @b/ﬁ >
N
1
H
Compound XI '
4(5)-(2,3-dihydro-1-hydroxy-1H-inden-2-yl}imidazole
CH3
N
@d/ﬂ ?
N
\

Compound Xii
4(5)-(2,3-dihydro-2-methyl-1H-inden-2-yl)imidazole

10




det erm'!ed wi th- a Bruker WB 80 DS apparatus using an internal
tetranet hyl sil ane standard, fromwh the presented chem cal shifts ([err],
ppm are tabulated. The letters s, d, t and mare used to indicate a sing
60 doublet,.triplet or nultiplet, respqgpiyeBs.492n Bhe sane connection, the
nurner of hydrogen atons is a - stat ed. The conpounds which are indicated
as bases are tested in deuterium nethang [err] or deuterium
chl oroform while the values for conpo . lar i ndi cat ed as
hydrochl orides [err] determ ned .in deu g Oxi defor deut eri um met hanol .
The mass spectra were determned with a ferr] M 86) Aut oconsol e appar at us.
It is believed that "Kratos" is a registéred Trade Mark in one or nore of
65 desi gnated st dfogwoundXili  Ep 0183 492 Bl Exanple 1
4(5) - (2, 3- Di hydr oS ThpaRtS-9hYArS 1 irdeu by imidezale -
1- (2, 3-di hydro- 1Hi nden- 2-yl ) et hanone used as the starting material can be
obt ai ned according to the publication (Carl son, G, L. B., Qna, F. H,
Zarnegar, B. M and Witten, D. G, J.—A §'§ 97 5 (1975) 347). a)
2-Bromo-1 - (23d|hydrolH-|nden2yI ) mne (6.8 g) is slowy
added to a stirred solution of 1-(2,3-tyhytw0-1 H-n nden- 2-yl ) et hanone (6.8
g) in 200 M of dry ether, while keeping the terrpéﬂ'ature at [err]. The rate
of the addition of unlan is 10 .controlled so that the colour due to one
added portion of 4§,|; )J\Egg,h;}ﬁgm g,héfppw"gﬁgm]gef ore anot her 10
pox¥ion i s added. V\hen the addition .is conplete, the ethereal solution is
washed four times with 3 M sodium carbonate solution, and is then washed
I’%%e times with water. The ethereal solutiofiHis dried with anhydrous
maghesi um sul phate. After renoval of the solvent the solid

2- brono- 1- (2, 3-di hydro- 1Hi nden-2- yl)ethanoffé2 i s obtained. 15 MS (m z,
%the relative intensity): 240 and 238 (8 and 1 Nferr]) , 159 (47, MBr),
145 (31, [err]), 117 15 (73, [err 15 (100 [err] b)
4(5)-(2,3-D hydro-ll—l—inden-2-y|)irrida Vot N mxture of

2- brono- 1- (2, 3-di hydro-1 Hinden-2-yl)ethanone (9H4 g) and formam de (140
m) is heated at Corpod®IOV for 4 hours. Then the reaction mxture is allowed
to cool to anbi erfiSH%hfiewdsa-2etbylathindgmgivlitkidersleo i ce-col d, dilute

hydrochl oric acid solution. The mxture is washed twice with toluene. Then
t he aqueous | ayer is made al kaline wi th ammoni @Hgnd extracted several tines
with ethyl acetate. The comnbi ned organic Iayer regdried over anhydrous
magnesi um sul fate and evaporated to ANy (%ched pressure. 30 The
oi ly residue, which contains the crude '
4(:5)- (2, 3-di hydro- 1H-i nden- 2- yI)|mdazoI : |s UI’IfI.!f}d by flash

chromat ogr aphy ( Qlk&iHa x@ystem nethylene chloride - nethanol 9.5:0.5). The
4(5) - (2, 3-di hydr as), ,,l,gaq,e{ggmwh),mm,p&;glygm;,&g@e obtained is converted to
its hydrochl oride salt. The base is dissolved in et hyl acetate. Dry
hydrogen chloride in ethyl acetate is added. Th&_,h gﬂochl oride is
precipitated with dry ether. 35 4(5)-(2, 3-Di hyd i nden-2-yl)im dazol e
hydrochl oride: MS: 184(100 [err]), %83 (89, [err]), 156
(32),150(10), 147 (12),142 (17),141 (10 '

Compound XVil
4(5)-(2,3-dihydro-2-ethyl-5-methyl-1H-inden-2-yl)imidazole

Compound XViif
4(5)~(1,2,3,4-tetrahydronaphth-2-yl)imidazole
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(18), 129 (20), 128 (24), 127 (15), 119 (12), 116 (23), 115 (36), 111 (10),
91 (25), 77 (8), 69 (20). [err] NWR (80 MHz, MeOHd4): 2.93-3.83 (5H, m
[err] and [err]), 7.08-7.27 (4H, m aromatic), 7.35 (1H, dd, im5(4)),
8.83 (1H, .d, [err] 1.37 Hz, im2). 40 ferr] NWMR (20 MHz, I\/bO—I—[err]):
36,80 (OFR d, ferr]) 39.71 (2t, ERr0183482 &1 ]), 115.96 (d, im5(4)),

125 32 2d e a ogl I [s) 8] L e 4n (| a ine ows S,

i 4( 5)§, 141;{ A QQI %E{ ﬁgngagc n?rio)m% lf&l‘:’p" }gx&r 6&:&%4&9&3&1 J’g’ssfm?@v(

4( 5)-(2,3-1[izhydg@bsernmoitw an-2-yl)im dazol e 45 a)

1- ( Benzof ur afy-20ta *P 3"21”3? d#ﬁét‘ﬁ?&rhxneeamnfzmlmﬁrﬂezﬂww mw pd mamas(dzmgy is

di ssol ved g[ B TERY "’JSB nm L SlEaeRE SR e ahd e e e T e
et hyl ene senRinHS: b n&'&f Vs QVQ?:} .ﬁ"ﬁ{ mrm%ma maét, oS oS Eb AL ed
at +15C f and %uh&hﬁ'r& weT.heyad la$ retefenv@sbsish water, with l"ut ed sodl um

bi carbonat e me@ﬁln ioferragtign algcaornthvweﬂdutmmtnehe aangemstrb ercmpétaserelc@tds iite dbilitn d
evapor df el n'él éyﬁtec‘g TRFERIQrS Wa eréefmmeﬂ)bmmp Ppaze C%CWSFEﬁfB@F'Hé'ﬁtHéf 50
o4 (Re mgzzr frbae Exﬁ@g}fg Ao
and f or nagjudied wat Bet&RiteL B8 éﬁm Ge Bﬁwe

reacti on mgatittmeof mﬁe rpﬂhlf@dcehfﬂatmbeme aadpanemts.e&idr@tadaehgedf afahdxomdl @orﬂﬁbtd)n)
added t76 Frdceriesios theirgsully ae giverdindabld 1. | s then washed with methylene chloride
and the aqueous phase is nade al kaline W E 55 sodi um hydroxi de. The
product is extracted into nethyl ene ChTOI‘I e which thereafter is washed
Whth water, dried w th sodi umagahidgahismand evagar@béka 0 dr yngssgonidhe

resi dueo consi sting of crude (pkoddetbmidiel onVmY.vephehgephtriselhy dr opblieati de sal t
in ethyl acetate. Mp. 229- mvisé‘ﬁfﬁﬂe"SNNR ( Bbangrpceydees 1] ) - arzpc%;vqe'gﬂ s),
677 (1H, CShpo E a16-7.49 (6H m, £ 46 (1H s). 60_c)

4(5)-(2, 3- D hy robenzofuran-2-yl)ini dazol e The product from step b) (5 g)
is disesl ¢e|dp¢uhdwater (60 M) andrethanol (30 m )—and concentr azed
hydrochloric acid (9 m) is added.. Then the reaction mixture is .

hydr ogenafeUPnd8hC wi t h 10% pal 18&i um on carbon -as catal yst uft| no nore
hydr ogen lcgm?&p,gwred Then the cafalyst is filtered and ethanolgd s
distill;ed of The aqueous solution is washed wt h et hyl ene 65 chl ori de
and nmade &bkadunddlwi th sodi um hydeoxi de. The product is extractesl into

t ol uene. he toI uene is 14 EP _0 183 492 Bl washed with water and
evapor at ed®™ P9 ¥8si due is crystatdized from tol ugne-i sopropandi® and is

t hen cgpve[,,tn nb@ui ts hydrochlorige salt in isopggpanol -ether. The yield is
1.3 g, mp. [err] MS: 186(46%,185 (13%, 170 (15%, 169 (100%, 159(5%, 158
(8%, 157%!7'99%!4‘6(16% 142 (43%81 131 (11%, 136-(20%, 103 (1889. 5
Exanpl e 3 %g(gBr ono- 2, 3-di hydr obenzof uran-2-yl )i m dazol e

4(5) - ( enzofuran 2-yl )‘ﬁn dazole (0.6 g) and water (8 m) are
comnbi ned cGQB&ﬁ.at)dwt ed hydrochl org¢ acid is added._until the solution is
acidic. Bromne (0.52 g) is added dropw se at about [err] and

, Compound XViil 7.7 —_— 6.0
_/ '
45 Yohimbine 8.1 6.6 —
Rauwolscine 8.1 6.3 —_
Prazosin <5 8.0 -
50 ‘ )
Phenylephrine —_ —_ 6.5

2. a,-antagonism in vivo
The central a,-blocking effect of the studied substances under in vivo conditions was studied using two
s5 methods, First, it is known that in the rat a,-agonists induce dilatation of the pupil (mydriasis) which effect
is transmitted via a,-receptors of the central nervous system. In anaesthetized rat, a standard dose of
detomidine was administered intravenously. Thereafter increasing doses of the studied antagonist were
injected intravenously and the reversal of detomidine-induced mydriasis was followed. The EDs, value of
the antagonist, i.e. the dose producing a 50 per cent reversal, was determined. Examples of the results of
6o this test are presented in Table 2.
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h omh W ey e

10 the ! xture is stirred at this tenperature for another half an hour. The

precipitated product is filtered off and washed with water. The crude
product is dissolved in warmwater and the undi ssolved nmaterial filtered
off. The filtrate is nmade al kaline with sodi um hydroxi de and the
precipitate-is fjltered off. The producEP| 0 183992tBd to its hydrochl oride
saltini sopropanol ether. The yield of 4-(3aBgy0-2, 3-di hydr obenzof uran- 2-
yI)|mdazoIe hydrochloride is 0.4 g, mp..[err Mp of the base is [err].
15 Exangjl e 4 cis-4(5)-(2,3-D hydro-1- rrethyl 1H i nden- EDsyI)lmdazoIe The
EBS 2, 34di hydr o- 1- net hyl - 1H i ndene- £owaeusdxyl i ¢ aci dugfsdy as the starting

ter| all can bée’ obtained according to the literature (Tor exanpl e Shadbolt,

. S, J. Chem Soc. (O, (1970) 920). 20 a)
ci s- 2, 3-Di hydro- 1- net hyl - 1H-i ndene-"2a- car boxylic acid chboride
i s-2, 3-D hydro-1-net hyl - 1H-i ndene- 2- car boxyl i c acid (52 6 g) is converted
%o |ts acid chloride by treatment wilth thionyl chlorid¥®9 (130.n). Excess
dhionyl chloride is distilled off apd the acid chloridggis distilled, b.p.
derr]/0.45 mHg. The yield is 47.9 g, 83% 25 b) cis-1-(2,3-Dihydro-1
- met hyl - 1H-i nden- 2-yl ) et hanone Vi 100 _
cis-1-(2,3-Di hydro- 1-net hyl - 1H i nden-2-yl ) et hanone is prepared by the
treatment of cis-2,3-di hydro-1- net IWI -1H i ndene- 2- car@Bxyl ic acid chloride
with et hoxymagnesi ummal onic acid ethy ester in dry etfygr and thereafter by
the treatnment of sulfuric acid according to the publication (Reynolds, G
A. \agnd Hauser,2C. 30 B., Org. SynthXn30 (1957) 70). The3yield is 92% cis-1
-(2,3-di hydro-1 -nethyl -1H i nden- 2- et hanone: Ms: 174 (31, [err]), 159
(7d,,[err]), 131 (38, [err]), 130 (IV0), 129 (27), 128 (521) 116 (24), 115
(54), 91 (33), 43 (16, [err]). 35 yohimbldeNVR (80 MHz, odgerr]): 1.36 (3H, d,
J 6.67 Hz, >CHgH3), 2.24 (3H, s, [err]),2.79-3.64 -(4H, m [err] and [err]
of the indane ring), 7.17 (4H s, arfbemelproipe [err] NVROQ20 MHz, [err]):
[err] 19.60, 28.99, 34.80, 41.58, 6]P 05 123.17, 124 EP 126. 65, 126.71,
140. 48, 146.38, 208.99. 40 c) 2-Brao -/? bronm 2, 3. gi-hydro- 1
-met hyl - 1H-i ndgn- 2-yl ) et hanone Brom ne i n et hyl ene chloride is slowy
added to a stirred solution of cis-1-(2,3-di hydro-1-nethyl -
i nden-2-yl)et hanoneuz(aiathg&ugr) in the n@iiralydeevvas sY3leat weltsetdhdly sildjed byitbllo@ingarpabNgy of the
the tenperature %f‘agy %'ﬂ*ﬂ?@;em:nq 'mcvdsﬁeﬂasfphm&wﬂ e@:swalérmebv rnksasurmtg tge mt;reas(ej

lse o] ne Is Kknown to be Inauce

pl’ oducts are t;}e ﬁ%é ec§ ogjéc% atlgqrmggom estud%d gﬁtgi' msterﬁ_g it prior to detomidine. The
i nden- 2-yl') et hano&GiAR Ghe selected compounds are shown in Table
ci s-2-brono-1- (2, 3 d| hydr o- 1- et yI -1H-| nden- 2- yl)et hanone. Wen the added
45 anount of brapgne is about 0.3 onl y TARLEf3 nal product, L
2- br omo- 1- ( 2- br orfye3 °§d'ﬁ?'ﬁrya?t69°"m§t(ﬁ ofmmrelﬁlfgl oreeing 1 Bhies/adphindypas| Rgtentiation
in the chromat®gram and the nono bro %"(ﬂﬂi' feslegaiih B Be™E%en in the
chromat ogram any nore. Thgeddet hyl ene chl ori de solution is washed with
wat er, then several tinesmgikd h to@ngbishdit €d dopodnadp! Ul bHrAbiaad flgsraiolsay with
water. The solvent is dri
2-bromo-1 - (2-Brono- 2, 3-di Wydro- 1- rehyl - 1 H i n¥len- 2-yI ) eP hanone: M5 of the
isoner a: 334,332,330 (0.%g3l,0.5, [e4r]),253 agg 251 (65 8nd 68, MPr), 211
and 209 (1 and 1,

1 —100 -60 —-64 0
50
3 not measured =70 -70 +16
10 not measured -85 -100 +18
55 —

In the examples below, where 'H and °C NMR spectrum shifts are presented, the NMR spectra w.
determined with a Bruker WB 80 DS apparatus using an internal tetramethylsilane standard, from wh
the presented chemical shifts (5, ppm) are tabulated. The letters s, d, t and m are used to indicate a sing

60  doublet, triplet or multiplet, respectively. In the same connection, the number of hydrogen atoms is 2
stated. The compounds which are indicated as bases are tested in deuterium methanol, deuterium acett
or deuterium chloroform, while the values for compounds which are indicated as hydrochlorides w
determined in deuterium oxide or deuterium methanol. The mass spectra were determined with a Krz
MS 80 Autoconsole apparatus. It is believed that “’Kratos” is a registered Trade Mark in one or more of
65 designated states.



M COCH2Br), 172 (11), 157 (28), 148 (26), 131 (15), 130 (80), 129 (93 128
(79), 127 (30), 123 (22), 121 (23), 115 (100, 55 (100, 60 102 (10), 99
(14), 93 (14), 77 (11). Ms of the isomer b: [err] invisible, 253(65), 251
(69),209 (1),211 (1),172 (EP 0583044 B3 (28), 131 (14), 130 (69), 129
(100), 128 (85)7 127 (35), 123 (18), 121 (18) 115 (95), 102 (11), 95 (13),

93 (14), 77 (12). cis g1
- et hy+he11hbseﬂ€d?o2nm% 3%%@“*% ffft q{ih %‘fe%a@melomkr@&%imd gn 0.2 nol

of Ilmeqiubin@tidn (0&tsem . 0fe., QuthamH), zbasgah @em. addedhent Des. fohnOBeng S&b 9m Xt ure of
pf od\929 947)s obt a| ned

I-1H—| nden- 2- yI)et hanone, cis-2-brono-1- 15

et i
2- blzomf%'r gg(%é epmn %ﬂ t%’mmoi i& éﬁi’lﬁ} % Uu%&% g‘ﬁgﬂgﬁlﬂ WA so a

prt EbrerobetDeoNthat Gife dohaer sdeabtohengdded) eiéf bedniinditas de@dischargdicbetdid asetteogr am  MS:

[er g{%p’?w %g%q é\'henm gddigon -smoﬁp mgsth @% ;;:mg-sqg %3 f%ttsf easgf)g 3%1 (31,
M [ carm oY as e eS wi 4 e i 9) 91
(oot S Rt o i Rhn g doomo Fs

26 Br 01mas fmik, 2 106 @mﬂve’am&gt{whznd@mzhs mtnhyd Mlthsmdm—%ﬂyhmh hanonen(i3#4. 0 g) and
f or MInMe€OCB.BO. 116 )78ants @erbi ned and the mixture is heated with stirring at
[err] for about 3 hours. The reaction mxture is cooled, then poured into
wat er, made acidic with hydrochloric acid and washed with net hyl ene

le'LGri de. 10 The aqueous (1aty. n-lmade al kaline with sodi um hydr oxi de
and the mxture is extracted & acetate. The organic extracts are

vvashed W th vvater and dried and evaporat ed to dryness. The residue, which

‘w{’ is converted to the hydrochloride salt in
ek hy Iaﬁ‘ém%iél :% y'dpgﬁi eﬁlzl-\/nétﬁ:ﬁn'o NeQfy )Jnﬁi R)!rq{d%l% RJ) hdRads oM
| SORt PPaNED feft h&eYéa&od & K 1161idadi&5l! th Smiidnt fentheraftiad ardFofred [ €1 1) .
15 intoicéréudd, hl‘ynh‘l'lvdlhbmricdéid&ﬂshtton.dhe ﬂa(@e |é®asmﬂh})dewltndmanéﬂ,dn)hequ®ms)l e: Ms:

196 layargoma eewpf]n)ewnngrs maanmctedrwr 2 O0es @rerh}zoaceta_tsghf qu)bmes!ema '10) 141

2 %iﬁlh sl i& b a? e V%%W;%:a £V ?i” " 'e ), "
ro y
7 16H-7nd552-((lﬂHldaiHe tBLlisQineB Jsico ve i ikhytﬁbchlb?ﬂgélﬂﬁ}te bade & |s dl\‘ddd: 37 ;

Hz, agatat@Pry @Grogen chjogide i etivRacéta@ ld\ddzed NisCividroftégridp ispPacib@atédOvirb dry gthérO 16 (t)H

16 é(zé_ |Hy lﬁn};‘ﬂ)lml124956 %“’g_g‘_’gd 126 04 (s), 127 19 (d), 127.74 (d),

% ‘1,%‘31 % 165610), ﬁ?ﬁz((ﬁ) afio), 139

4( 5)18(,3293(2 aidr d(@ﬁeﬂs (ﬁTd)Cb’ﬂ A%o Gofide product of

4( 5) (*Bmm (IaqMHz mien-da Y$3-IEE B 18, ({3 rga) 7I.08-—d|2'5(39|nV@d)rdaﬂc)W&ﬂSQTH (40
dtimdxd) 8.8 Zt) “‘M-I7Hedmezdnt r at ed: Bgﬁdrochl oric acid sol ution. Then

)
3, ogm%)c) EQ%% Ao oepa ‘d) g%f% ((?Fﬁjd't %?tu?zﬁbf’ gs E‘%?%@d‘ (@br’%ﬁ%l Bd-under a
hydrogen At DS PHET & at” & 50 s consuned. The
reaction mxture is then fil teregda.a@gjzthe filtrate is evaporated to a
srral | er volune. The ac#(@He.3-Divldrbbeneofirsn-2-yllimidazole
} 1-(Benzofuran-2-yl}-2-bromoethanone
Benzofuran-2-yl methyl ketone (20 g) is dissolved in 100 mi of methylene chioride and 3.2 mi of

bromine in methylene chloride is added at 5—10°C. Then the reaction mixture is stirred at +15°C for 2

hours. Then it is washed with water, with diluted sodium bicarbonate solution and again with water. The

organic phase is dried and evaporated to dryness to give crude 1-(benzofuran-2-yl}-2-bromoethanone.

b) 4(5)-(Benzofuran-2-yl)imidazole

The crude product from step a) (12,1 g} and formamide (60 mi) are combined and heated at 170°C for §
hours. The reaction mixture is poured in water and concentrated hydrochloric acid added to make the
mixture acidic. It is then washed with methylene chloride and the aqueous phase is made alkaline with

55 sodium hydroxide. The product is extracted into methylene chloride which thereafter is washed with water,

dried with sodium sulfate and evaporated to dryness. The residue consisting of crude product is converted
to its hydrochloride salt in ethyl acetate. M.p. 229—235°C.

'H NMR (80 MHz, D,0): 4.96 (2H, s), 6.77 (1H, s), 7.16—7.49 (6H, m), 8.46 (1H, s).

60 c) 4(5)-(2,3-Dihydrobenzofuran-2-yl)imidazole
_ The product from step b) (5 g) is dissolved in water (60 ml) and ethanol (30 mi} and concentrated
hydrochloric acid (9 ml) is added. Then the reaction mixture is hydrogenated at 60°C with 10% palladium
on carbon as catalyst until no more hydrogen is consumed. _
Then the catalyst is filtered and ethanol is distilled off. The aqueous solution is washed with methylene
65 chloride and made alkaline with sodium hydroxide. The product is extracted into toluene. The toluene is

14
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15
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washe‘j wi th nmethyl ene chloride. The aqueous phase is then made al kal i ne and
extracted with nethylene chloride. The organic extracts are dried and
evaporated to dryness. The crude cis-4(5)-(2, 3-di hydro-1- 30

net hyl - 1H-} nden- 2-yl )i m dazol e i s puEPf DetB3@920Bderting it into the

hydr ochl orrdewg s the el tin Qi nt .
nyr oohl or | de sia i 48 AAEM, SEROG. « g B ol g o e
7

ci s-4(5)-(2, 3-di hydraar@n/dmshyi%rlﬁeumzleneeaaopb/o) nasrdazcostaers% (193146 11865), 142 (43%),
[err]), 197 (23 (IMeH)30 (1%)( 8 %@rr]),170(14), 169(43), 156(17), 154(18), 142
(11),130 (38), 129 (24), 128 (27), 127 (1§) 17 (14), 116 (12), 115 (44),
01,(25),, 82.(17) 8L (30), 77 lblsontsamal ilrub NG bl VEOH: [er 1]
0.94 (3H, d, [ er &k)- (Z3Qﬂny&?’3beng§5§ W e‘QV36 |énd matelrygﬁ fmi) are%ﬁhb{n@tﬁ r'doheentrated
7.19-7. 25 ( 5Hhydrpchégriored Iseddlﬂdnﬂlme&(idl)o)\ js aBdiB Brdrditt (082 gldaladded3iForviise at aboR)10°C and

[err] NMR (720 g ixtuVEENrTediat fhis temaeem tgm rhefzramt@u  The, preptpitaad prgjiuct i fitergd off

er h Ived |ltered
( d) , 115. 73 ( z%daz }dﬂﬁ}é al ne wi rn hy ro precir;)ﬁ‘\j;te is frl(:aj ﬂf%:product is
nve to

(S) 140. 49 ( hlo salt in rsopropanol—ether The yield of 4—(5—bromo23-d|hydrobenzofuran-2
Exanple 5 ci svmfrﬁc)az&rahﬁrrawiaydkreelgf‘md fn.pHof tRelRRe R-191-)188%cdazol e a)
[err]-Acet y¥-4- et hyl benzenepropanor c aci d et hyl ester The starting

material, [err]- acetyl 4- rreth nzene ro mkz;‘ acj § e ster can be
prepared for exappl & AL& z‘?@ L ‘Lg;i th |§nl¥%oﬁ‘t d
Kazubski ( Pol ac&rdrr@%@@i\e l%at(ur adbdit, 9m1$0‘p{ec)' )C} j ine
nidAg. [err]zoAcetyI 4- et h Ibenzenepropanor C acr d et hyl ester [err] NIVR(
Mz, [err] B 282 QH‘/d"P- -ﬂﬂleﬂm l*SiﬂFEﬂe-Z cerbeXy CECQJ C!I!'Pﬂ GGH s, c'd

y i car,
:2))\;?1 Eiﬂ ZI [trgg E%m % I);cg'a?;gt :?;\‘\Zt/ zn% 4 ?lé ilfed off a&d rh@tﬂor je
[err]), 7.Q6 ( S, aromatrc err , [err 13 91,
20. 88, 29. 35, 33) ammsiaycﬁd:r-arsmma-.mn(zquthai:a& 10 (2) 134 97, 136. 00,
169. 00, 202.15. #y1-23Pindmet-methyiiiHdndae:2-glethenonsiy preRarestivahesEpatment qfigés-2,3-dihydro-1-

3,5-di et hyi - %@@ﬁg@m& %::rr% Bt e B T G e

a-acetyl -4 30m§ urrc acl d

. (Shadbolt, R S., J. Chem Soc. (O, (1970) 920). Recrystallization from
et hanol, mp. G[Sér(?P-dlhwreﬂdnm%H-lﬁqldﬁédﬂ)mdn ¢:- i ndene- 2- carboxylic acid: 60
[err] NVR (80 169 (71 gvr-ggHJ{ 3p1, (3¢ M2CQgH) 1304109 1793, 128 q1br1}¢:](24) 115
2.39 Hz, [,grr

COOH) , 7 11-7. aﬂéH(“ ?heﬁﬂdaﬁé’ )7ﬂg 4H, e/f-jgromat:ﬁg> %kgéq_%)ésihg Cﬁgf’-{%"j‘z‘:}ﬁlh_/?{%?gq Ritp. o

DMSO-[err] 11. QBC(NWFquMHz,ZIhcaV 5(19}50, 2889, Bd8d, 4).5e, 62ds, 381(7@2413.2365511(6(7)1,,1_4048
128.20 (d), 1306332899, 135 59 (s) 140 07 (s) 145. 06 (s), 149.60 (s),
166. 49 (s) C)c)§Bromo 1”615h ro- d ghl oride 5

netayl I en-2-yl g%a
3, 5- Di met hy! - I*hdRidne uQﬁ\@ %y foridhik f$§ Jfé' 25 s diifved \735 b L@ 3 dlgarBG infbtnyt-1H-
. chloride by t rich 281 éthaHohd)(34. gnmbhlethﬂ ehlofl€e (B353R) BYELHE tekripiefatiyd at +10°C. The
chl oride is diredctidr] iedoliofvkd byyGES. dhelfirsGproduc@ @96 the |somers of 1-(2-bromo-2,3-dihydro-1-methyi-1H-
inden-2-yl)ethanone and ¢is-2-bromo-1-{2, 3-d|hydro- -methyl-1H-inden-2-yl)ethanone. When the added

\/’ 45 amount of bromine is about 0.3 mol, only the final product, 2-bromo-1-(2-bromo-2,3-dihydrol-methyi-1H-

: inden-2-yl)ethanone is visible in the chromatogram and the mono bromo products cannot be seen in the
chromatogram any more. The methylene chioride solution is washed with water, then several times with

the diluted NaHCO; solution and finally with water. The solvent is dried with Na,SO, and evaporated to

dryness.
50 .
2-bromo-1-(2-bromo-2,3-dihydro-1-methyl-1H-inden-2-yljethanone:
MS of the isomer a: 334, 332, 330 (0.5, 1,0.5, M™"), 253 and 251 (65 and 68, M—Br), 211 and 209 (1 and 1,
M—COCH,Br), 172 (11}, 157 (28), 148 (26), 131 (15}, 130 (80), 129 (93), 128 (79), 127 (30}, 123 (22), 121 (23},
115 (100, ’
55

Q>

60 102 (10), 95 (14), 93 (14), 77 (11).
MS of the isomer b: M** invisible, 253 (65), 251 (69}, 208 (1), 211 (1), 172(17), 157 (38), 143 (28), 131 (14),
130 (69), 129 (100), 128 (85), 127 (35), 123 (18), 121 (18), 115 (95), 102 (11), 95 (13}, 93 (14), 77 (12).
cis-2-bromo-1-(2,3-dihydro-1-methyl-1H-inden-2-yl}ethanone:
If the products are isolated, when 0.2 mol of bromine {instead of 0.3 mol) has been added, the following
6  mixture of products is obtained: 1-(2-bromo-2,3-dihydro-1-methyl-1H-inden-2-yl)ethanone, cis-2- bromo-1-

15




d) 1-(3,5-D nethyl-inden-2-yl)ethanone 1-(3,5-Di net hyl -i nden-2-yl)et hano¥
Is prepared by the sane procedure as cis-1-(2,3-di hydro-1- 10

nmet hyl - 1H-i nden- 2-yl ) et hanone in Exanple 4b. A mi xture of dry ether and
‘tetrahydrofur an i's used as sogpeotmg(hgth%% 1

T

127 (16) MsL b fadibible, ¥3 (100, fa— rﬁﬁé r(ie fcbeﬂi BJ) 130 A% 129 3H, s,
[err] @9, [26r(26} )127«24)4@5((29»4115(59)@@«3. or ArCH3), 2. 51 (3H, t, [err] 2.39 Hz,
ery ] err] 2.39 Hz, [err]) 711741 (3H, m

aromat é‘g’ 3%;?‘% ?E "%&?:H 5 )o (q),
3580 44 £ o AR gy ,smggérﬁr sk grarﬁr:;:i:%%rﬂé%gﬁ
140. 24coprd,, thehdoud lr(t&\)laterlﬁagdegaad( ith h{&Bcriddic @& anddmsked with methylene chioride.

2- Brrmrﬁihe::nq ®usladernetm haqwkaht@be\nttrzso iu handmw@hommee th&@te )~'th§tharblded to

1- (3, 5a°a‘r°we earwoi residug,
oo R %@@é ! ﬁ‘rarfé i
sever ajg ute u I O agal n vvrt drled and
evaper at gde hmidﬁhloracban6d4($)+‘($8|3!u?l6ndeﬁ-2&f)'frmdaﬁblé he product 30 (2. 54 g, 599%.

2- br onp- MK 39181‘19» MEL hgﬂ (44 M—HH A8 h (30-NH--Fidf, MBI 167 NBY, 1426R). Ao HE (24 31%and 13,

5o et .4,@%%4., o S0 S b

Hz eOMESTs 2180y dezelt 144.H) ) B0Ts Q)R8 by/lds, 126.04 (s),
| r-u ndemas b )mmmuz ame,49 rs e ey, @41 08y} 19230 BEC46.601s).0f

( ”?)4%,§é219%-’§’ﬁmt °§ |nden 2-yl ) et hanone (14 3 g) vvith forrr'}am' geb
130 o _-m -| el T. I | SriPbbddol y
feish b RMRBAGR e %‘I%a?%n ggs {1&‘ gf%f RS Gl % o)
The ~4( &irred Jighro Mydro g dtﬁ\dﬁ:ﬁergay b mrmfdamma.ﬁdws,d '&rﬁisl&ﬁdumsd G'Emverted

t 0 it srehstidn mmlnrersrtdrm fstate'd and‘ the filt@teds e\@pdmg ol a/smb"élromlumeeﬁq Fidiggelutipnds After:

o wﬁ% W pa s

NI\/R 8

2.38 (3HThs hvc{rmro}nae sad b oA (@HD.3Gihydren et @i, ﬂ&.nw\-z-y[rmaa]zm 6 91 4H m |
ar omat %3 g “&%ﬂ(gﬁ(rﬁ% (77. ﬂBB (7 ?ﬁm 721%363212(3;&%%132 15411$$14%)(Wd %l ori de
sal t of*®4 A éz, e NVR, 80 MHz,
'VECﬁ[?'i 7)25( éapﬁt (ﬁﬁ,]d% T o 5%% kl J(@ifﬁ

[err]) fwiHE DMSer 00N (0] 30,25 T 00 93@4315(73&; 103.6638)0TPADE C) |

7.70 ((HH12©I50(2¢I)}BM§9:1) 1831?Gs)(ﬂ4m49 c&r 1470015137 Hz, im2). g) :
cis-4(5)-(2, 3-Di hydro-1, 6 d| rrethyl 1H-|nden 2- yI)rmdazoIe The i

hydrbchl ori de salt of _ﬁ T g-1h-nda%n2 I)lx_‘lciart;% dazole (0.55 g) is .
di ssol M@Adeﬂl%&ﬁ ﬁ’lga, pj:te J-concentrated hydrochloric acid
(4 M) saiat stdati‘ng i" &,g%&tvl%ethsvlb&&érfeﬁfdﬁﬁi&oa&td tethiyiSester can be prepared for
example according to the publication by L. Borowiecki and A. Kazubski (Po/. J. Chem. 52 (1978) 1447). Yield
Lj 60%, b.p. 120—150°C/0.15 mmHg.
a-Acetyi-4-methylbenzenepropanoic acid ethy! ester:
'"H NMR (80 MHz, CDCl,): 5 1.20 (3H, t, J 7.18 Hz, CH,CH,), 2.17 (3H, s, CH,CO or ArCH,), 2.29 {3H, s,
ArCH, or CH,CO), 3.11 (2H, distorted d, J,, 7.58 Hz, >CHCH,~), 3.74 (1H, distorted t, J,, 7.58.Hz,
s0 >CHCH,—), 4.14 (2H, q, J 7.18 Hz, CH,CH,), 7.06 (4H, s, aromatic).
“13C NMR (20 MHz, CDCl,): & 13.91, 20.88, 29.35, 33.56, 61.23, 61.35, 128.49(2), 129.10 (2), 134.97, 136.00,
169.00, 202.15.

b} 1,6-Dimethyl-indene-2-carboxylic acid

55 The 3,5-dimethyl-indene-2-carboxylic acid can be prepared by the treatment of a-acetyl-4-
methylbenzenepropanoic acid ethyl ester with sulfuric acid {(Shadbolt, R. S., J. Chem. Soc. (C}, (1970} 920).
Recrystallization from ethanol, m.p. 174—182°C. Yield 53%.

3,5-dimethyl-indene-2-carboxylic acid:
60 'H NMR (80 MHz, DMSO-d,): 5 2.38 (3H, s, ArCH,),

2.46 (3H, t, J 2.39 Hz, =C'—CH,),
I

65 3.53 (2H, q, °J 2.39 Hz, CH,), 6.68 (1H, broad s, COOH), 7.11—7.44 (3H, m, aromatic).

16



desc'r‘ bed in Exanple 4e. The :

cis-4(5)-(2,3-di hydro-1, 6-di net hyl - 1Hi nden-2-yl )i m dazole is converted
into the hydrochloride salt in ethylacetate. The nelting point of the
hydrochloride salt is [err] The hydgpcghesiger gt of

cis-4(5)-(2, 3-di hydro , 6-di net hyl - 1H-i nden-2-yl )i m dazol e: Ms: 212 (100,
[err]), 211 (25,"qW (2010022, %’P@ dplep 11-95 (OFRBQ). (@JZ (a)]1 384 (1. 4$1-3%@! (12397, (d14128.20 (d).
(25Y,141 (10) "0FP (Bo13p-6k5). 19099 19.7165.06 QpHO D) 1668845} (14) " 08 (12), 91 (15).
17 i EP 01830492, mm{r.qraere DMRodsBR MiznioMgOH- [err] 0.93 (3H, d, J 7.01 Hz,
[err]), 2.3% (3H5-Bimeth@rihdehe-2-3arBdxyit. 2Q (6ATE) incorlveridd] to iR Nudid[ dBloFilid by Gredfdent. wlith
(3H, m ar omathianyi chlbnﬁel(seolrhl) qu:essmhosyl chipnids (sAdistillednf@Bield P> 9 P9%4] 1. 37 Hz,

im2). 13C NNF%B:Z ég hlr 6 16.49 (OFR q), 21. 39(q) 36.17 (t),
41.83 (d), 2 c rs( } ihydro
134. 63 (d) ’Ol%th$ en-2 Exa géiﬁgg%rﬁ)mrﬁﬂg %20 ﬁd te HZ% 1q : r:}:tjed a1$

cis-4(5)- (2 3sdndnyefrem-ab%4 d| met hyl - 1Hi nden- 2-yl ) m dazol e Met hod a)
a- Acet yl - 2- et h I benzen ropan0| c acid ethyl ester The starti ng

terial f
or epar ed fEEJf ﬁgg@? Eﬁﬁ" ég%ﬁﬂ%ﬁpep&ﬁrﬁ?‘ %ﬁ%@ﬂ%‘«%‘”é i By g in, s
Kazubski (Pol . 8)2414%41179 ArcH, 6} docﬁf}P/uiO(sp s &é@m@m 5 mrHg
(199.9 Pa). [err] acetyl 2- rret hyl.benzenepr opanoi ¢ acid ethyl ester: 15

[err] NVR (80 MHz, [err] 1.19 23 8H & *P2.38 Heg=¢CHplerr]), 2.18 (3H, s,

CH3CO or ArgH3), 2.32 (3H, s, [err] or [err]), 3.17 (2H, distorted d, [err]

7,58 Hz, [rrddy of.-& 4, ELFYLER by, o, Slokbud. 58 Hz, [err]), 4.14 (2H g,

J “7 18 Hz, [err]‘mf\‘ﬂa (OME4IADCIS); 5 B188 (BFRIqH, 21.39(1), 30.02 {q), 38.80 {t), 122.02 (d), 123.62 (d), 129.01 (d),
Di net hyI 1366@%-122 ws)bmyh sy 1m0ds).21@9 87 (s), 1964 (s).

3\-7" di et hyL rom ; rbox can be prepared by the treatnent of
a-acetyl - romr?'? g{iﬁ ﬁhéﬁgﬂl Sg\%rl h’%"f.m# 29%&%‘10%‘ .o af)‘*”\ B ditfer @inth, while
( Shadbol t, R keSprng Sdfatu Q€+1 o€, )Th SktrBoted WRACWHte Sdvbial@irhésOkithl the Hiluted

et ha OI N§ ms]soluﬁﬁnehgilrﬁil% waer/dritl et évgboratediener Rdwad bessyle to afferd dhe product
[err %?otzm ,SSPNEO- [ err] 2.33 (3H, s, ArCH3), 2.46 (3H, t, [err]
=

239Hz r 239Hz [err]), 7.09-7.42 (4H, m
ar Oﬁlﬁt i ¢ and lmﬁ fﬁ ﬁ?@qﬁ&e‘ﬂ@é H?('ido] M—cﬂr,%froﬁﬂ (1§FR3 (45) M—LBCchSr),
(q),i 37. 44 (t)42(ﬂ81,&45(b2)(mb)8,(271,2|65ﬁ8) (d), 128.26 , (s), 132.71 (s),

141. |67 (s), o 14)1%_’2 , 149 81 (s) i 166 43 s .
3,7-Dinmeth

3, - 1.2:bromo-1.(3,5-dimethy/ |1H
1 e e Hhi T,
treatment witp {84 8 Yibsh roﬂ{atdéﬁphy ds&l éi Jab fhylene chloride-methanol 9.5:0.5). The 4(5)- (3 5
1- (3, 7- D net hyninetmdmn&’en)d yebibaole mas dbtdidkd fs-cBhverédty its hyddelerRie ghly. Thebaseisdissplyed
prepared by t h‘eeﬂyamta 6%%Gm*wdwseﬂlch(°3d63n @ihwtercagts isjaddnsibehydmghloride)salt praeiefistes-

5)-(3,5-dimethyl-1H-inden-2-yl)imidazole:
in Exanpl e 5d. VGRS _€§ z, MeOH-d,):

5 2.28 (3H, t, 5J 2.05 Hz, =C'—CH,),
(% |
2.38 (3H, s, ArCH,), 3.64 (2H, q, 5J 2.05 Hz, CH,), 6.91—7.33 (4H m, aromatic and |m-5(4)) 773 (1H,d,
0.86 Hz, im-2).

The hydrochioride salt of 4(5)-{1, 6 drmethyl inden-2- yI)|m|dazoIe
50 "H NMR (80 MHz, MeOH-d,):

5 2.33 (3H, t, °J 2.22 Hz, =C'—CHy,),
: I

55 2.41(3H, s, ArCH,), 3.71 (2H, q, J 2.22 Hz, CH,), 7.05—7.43 (3H, m, aromatic), 7.70 (1H, d im-5(4)), 8.96 (1H,
d, *J 1.37 Hz, im-2).

g) cis-4(5)-(2,3-Dihydro-1,6-dimethyl-1H-inden-2-yl)imidazole
The hydrochloride sait of 4(5)-(3,5-dimethyl-inden-2-yl)imidazole (0.55 g) is dissolved in water (6 ml)-
g0 ethanol (3 mi)-concentrated hydrochloric acid (4 ml) solution. Hydrogenation is performed as it is
described in Example 4e. The cis-4(5)-(2,3-dihydro-1,6-dimethyl-1H-inden- 2-yl)|m|dazole is converted into
the hydrochloride salt in ethylacetate. The melting point of the hydrochloride salt is 192—196°C.
The hydrochloride salt of ¢is-4(5)-(2,3-dihydro-1,6-dimethyl-1H-inden-2-yllimidazole:
MS: 212 (100, M**), 211 (25, M—H), 197 (73, M—CH,), 183 (41), 170 (14), 168 (14), 144 (25), 141 (10}, 131
65 (22), 129 (19), 128 (20), 115 (14), 98 (12}, 91 (15).
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1- (3, 7-Di net hyl -i nden-2-yl ) et hanone: Ms: 186 (60, [err]), 171 (29, [err]¥,
144 (33), 143 (100, [err]), 141 (27), 129 (18), 128 (66), 127 (15), 115 |
(28), 43 (60, [err]). 45 [err] NWR (80 MHz, [err] 2.38 (3H, s, [err]
or [err]), 246(3H s, [errEPoO 183482, B3. 53 (3H, t, [err] 239Hz

5 R BBl 0, Sl Ll L et T

119. 23 ('8) NM& 26.MiB, MeH-d,k 3 ,212b3 2.1 @) 41.83 84, 4558(d§)|1713146; 1&414 s),

145, 14p).(13%-38 (15028178 (q)s‘)sa 63 015 13@5((9)137@'9(9 138.70 (s}, 148.14 (s).

2- Brorm 1- (3, 7-di net hyl -i nden- 2- &Q%Q ghone 55

2- Brono- 1- (3, 7- di metByis)-i23b/ydé-1 a)rsstmmn@ed SyiraRPRked by the sane

proceuethedas 2- brono-1-(3,5- dinethyl-inden-2-yl)ethanone in Exanple 5e.
Lda’ 'YEZ YBM‘BE“IG“E%'SPGT‘OG|aﬁéﬂ1wesmfnden 2-y Niet hanone: MS: 266 and 264 -

teri ibénz ro ac re fae err
(634 1 §42 _j‘ gz c‘%% NER OWT artdzt\l aB;U?s)kl (%%Eﬁe in?ﬁtﬂﬁ 7’}dY;|é|g'03 [ ]

4(5) - D|rrethy-|n en2y |m dazol e

4( g% 't mm@ zemand:em?%é thwiq&uzol eis re( ar ed c the reactlon of

2- 3 330

m ) a§c |4b,g @l’:ﬁ 1o é'pgéziﬁ:f%g{g’i c?cfg ! s‘%’ég X'E ract ed
t

into et hy ene chl or| de. é e] d of ase product S 3.0 g, 44% EP
0183 mm—mmegyu-mesezw)oxm aBile hydro- 1, 4-di met hyl - 1Hi nden- 2-yl )i m dazol e
Thé® ¢ Ud-@e rkﬂﬂﬂ@hv'mderwg eboRylig acld gent b preparetbby: theytteptmentdef dxcetykBmethy) i s
di sso %‘F%;‘e 'Hpﬁﬂ?f ﬁft r. ‘” ng,lgéﬂ,a mb?'t'c%ﬁcéﬂ hegt S8c-HGd FSERI198Y ¢ aci d
(17.4 d/CIS added and the mixture is |
sti rrmul-diufhdﬁvr-nnaenbydsreg@rbamsphere at about [err] until no more hydrogen :
Q/consdﬁwﬂﬂ BO MKz, DRSO 0B 23R BH e AeTH.n mi xture is as before in Exanple 4e
The crude i m dazol e deriva e | rifie y flash chromat ography (sol ven
system nethyl ene chlori 48 %ﬁétha’rﬁ)#%ti@'ﬁ/'og . The
cis-4(5)-(2,3-di hydro-1, 4- dinethyl-1H' nden-2-yl)im dazole is converted
i Nt adaszrhyxd?JaBblHaroHQam-buzlmH G Srpmeeaane ooy . acetate and ether is adde
to prechNheﬁ@OMltb DMSQ-de): rﬁ?oﬂ%ﬁﬂrtjh 1786 da)lh37cd dkb N 51 (dle 126:881(d)0728.26 (d).
ci 5- 48%)1Eh 1708k 14167, (¢), 442 (LIRS DHSEARSh- 2- yI )i mi dazole: 10 . MG 212
(100,c,§9|bg,,], tnldne(23QrbotvRE bdd chichdd (80), 184 (13), 183 (34), 182 (11), 170
ﬁa-Dﬁrﬂég;)yl-mll% éﬁb\iﬂyh d-4dd (s &l vertet o (itd Jakid chidlidd Wl)reatﬂng& \Kllﬂh5§hnon§1Q8 (12),
127 (ch@)lgie Y[b!ii 1(0(1%) 98 (16), 91 (15) [err] NWR (80 MHz, MeOH[err] 0.92:
1 (3H, s, [err]), 3.14-4.01 (4H m [err] \
1

and [‘g;‘ by ﬁ ls%lté)ga;[il G e L e 1# ? q‘;d? ethym Q 8. 83
(15 ﬁeth}réoﬁ%& e§(t "4%5]‘. 13 Epdl;e ﬁl(l/? g.sgﬁ‘((lfféc 1%]{.%%;(-)3 d) 122‘-@14 1(50(::27)

128 2!53 etnymderv ua)nanqezt 67 (d), 134 88 13649 (s) 0 (s),
1 (23 M—CHj), 1 (33) 143 (100, M OCH:;). 141 (27), 12 (18), 128 (66) 127

147. gz

cig- R ﬁ%ﬁ%}a A Hs {% C I

3, 7-Dinethyl-in her ,car%%é“]s A'chg 3 o %qu?¥¥ éc&:/-f"?ptﬂrgﬁgi ed in

etlhanol -water (700 m -263 t:sH)t Ve H2G-c'1084.pal | adi um on carbon at anbi ent
tenperature. After filtration ethanol lis evaporated. Water is added

50 3.55 (2H, q, °J 2.39 Hz, CH,), 7.10—7.46 (3H, m, aromatic).
13C NMR (20 MHz, CDCl,): 5 13.13 (OFR q), 18.33 {(q), 30.14 (g}, 38.13 (t), 119.23 (d), 127.13 (d), 128.10 (d),
"133.25 (s}, 137.55 (s), 141.84 (s), 145.14 (s), 150.17 {s), 196.46 (s).

e) 2-Bromo-1-(3,7-dimethyl-inden-2-yl)ethanone
&5 2-Bromo-1-(3,7-dimethyl-inden-2-yl)ethanone is prepared by the same procedure as 2-bromo-1-(3,5-
dimethyl-inden-2-yl}ethanone in Example 5e. Yield 45%.

2-bromo-1-{3, 7-d|methyl-mden-z-yl)ethanone
MS: 266 and 264 (14 and 15, M*"), 185 (3, M—Br), 171 (100, M—CH,Br), 157 (13), 143 (M—COCH,Br),
60 142 (18), 141 (33), 128 (32), 115 (21).

f) 4{5)-(3,7-Dimethyl-inden-2-yl)imidazole
4(5)-{3,7-Dimethyl-inden-2-yl)imidazole is prepared by the reaction of 2-bromo-1-{3,7-dimethyl-inden-
2-yllethanone (8.7 g) with formamide (330 ml) as described earlier in Example 4d. The product as base is
65 extracted into methylene chloride. The yield of the base product is 3.0 g, 44%.
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and't% precipitated cis-2,3-di hydro-1, 4-dinmethyl-1 H i ndene-2-carboxylic
acidis filtrated. Yield 33.3 g, 93% Mp. [err].

ci s-2, 3-Di hydro- 1, 4-di met hyl - 1H-i ndene- 2- carboxylic acid: 25 [err] NWR
(80 MHz, DIVSO[err] 1.08 (3H, d, J 6.78 Hz, CHBCH<) 2.20 (3H, s, ArCH3),

2.J0- 3. 67 (4H, "m [err] and [err]) , m aromatic), 12.15
(1H, broad s, - ierr NVR ( 20 Mﬁ?%ﬁ} err 16.95 (OFR g), 18.49

) 4( (2 d ) |
(q), 31.39 (t) 9! & ydrg3.4 {%91 ByliTid zoe Qién CQ drss]c'J?7d :!'n4w te) {35 ml)-
n en03

133. 01 (S) 13%th no 3 I)c 45 I%)l tﬁroT% gg’(%eg 1)s io of10% Pd/C is added and the
ci s-2,°3- Di hydr @y G50 st DY SOPC urCatn Sy dofiSis consumed. Work.
ci s-2, 3-Di hydr ap laf !ﬂre daaatmhrwiturb .d—hsruatd»me&?anw:tmmelcme aiddlole Serbotiveds pu@ified by flash
its acid chl or ictrempy Q@P*B'a(swm sysiteny mﬁhﬂ | chigkifiedmétbienol ¥p/8.pY| TBY ¢(5-4(5)-(2,3-dihydro-1,4-

ci s-2, 3-di hydr gimethyl sﬁ YIU:FFEZEHO%E: g wgrpgrloéle? EP"dNSWPQj’éWeSfB" acetate and

er is S

[err] NVR (80 The h@&r{) oride S3i{ df cis-a6f( @drrﬁetmﬂlﬁnder{ﬁ |f|r]1rliazo% 25 (3H
s, ArCH3), 2,84-4m8221f floo, M), 2181430] M—Oi,), 1bl§a »), 16943 441, 163, 1vo (BY, 068X 6)CT44 (35),
c) cis-1-(2, 3- mramgymrmum-wu it 1291151 FR8 N2et27 1oy h seuhaamm 91 (15).

1- (2, 3-Di hyd quqa)@Iéﬁ-f’% e’tﬁrﬁ%h‘e d" ?I’g“s‘é - M

prgcedure )altsr(i 3t N ‘%ﬂz : ﬁ?{'ggj q#‘?*hargﬁg P) tqﬁﬁﬂiﬁd)znzo( %14

4b B. .
nde ﬁ 2[${§5l ( anone [err Z‘B%—lz é[eér;@s’)q ng(f) Hﬁgh J 6.65 Hz,

Hin

[err]), 2.26 (O#thdas: COCH3 and ArCHB) 2.85-3.72 (4H m [err] and of

t he/ i ndane ri ng) ¢is- 63@81¥¢r0ﬂ6‘ lrsﬂwl-rﬁl-mpmarhp vhc4¢§d [err] {)

e 1892 (GRS g f a;%;% 'g&gﬂggg i °@$r§§.2"2§::5
(d), 120.56 (d)ang. 4 b
($)" 509, 14 (S)l\l?gdl)sz-z‘ll itat c/s ih rOrmm'le car IJI mg %y eld 33.3 g, 93%

H i nden- 2-yl ) et hanone Brom nati on of

cis-1-(2, 3-di hftfr?p'ill'h\tﬁ"lﬂﬁ'é vt‘l‘rwq'?d'éﬂa@ I' ?etdhanone (11 ’2

performed w fShrﬂs w‘ﬁ h‘@t‘ﬂ" 3'1'(1"‘) ’F’r”i” iAo
chlorjde (120 ‘=é$~|MRflzdrhﬁz BORG aq ﬁais?sa-‘[o #iq), ? 39' ?BT(%r Xﬂﬁh)h%%ﬁlﬁn hB6.a4
Exanpl e 5e. V‘br(k)-lq710id),t113&01Eﬁﬁa&ﬂb)mah%m?gm&& I'i ght yellTow oi I,

whi chl cont ai ns lir))wozr sorrgrs a atgd .
2- br ono- 1- ( 2%%br¥ AS: Yaioh e orge I) et ha :
- bron- 1 2- br.pgfl g E'"rrs%%ﬂrafbfw PR POyt b R SR B gprment
the isoner a: 348, 346 44 o é 0.1, [err]) 267 and 265 (77 and 77, -

M Br), 186 (10)c,s;z731d.r@\zu&}1 4-2iErBthl L B)indehd-d-cdrbekylic abdInipAde), 141 (23), 129 (74),
128 (100), 187 é% Q% Hz6GDCl): 1144135, d, J816 Hz X CHAR. I, 5. AvBHaD 284102 (4H, m, H',
i somer b: 348, 346" 4‘2192(—aﬂ1l G- efomae) [err]), 267 and 265 (71 and 78,

M Br), 186 (18)q id8p243if)dro-14.4i §§)1Q|§Zen(22yﬁmgn%ﬂe(52) 143 (91), 141 (32), 129
(73) 128 (100), 127— §3ﬂ)\y<ﬁ334-(:|ﬂu?e}h HinbehDyibthendne G prefated Bpihe fabheCgrocedure as 1-(2,3-
4(5) - (3 7- D|metdlf}yb:q-hdg;hyIZHydde)-ﬁﬂ“dmodlen Example 4b. B.p. 181—182°C/1 mmHg. Yield 55%.

4(5)-(3,7- Drrret é‘en- -yl imdazole s re ared from
2- br rml(2 br ethyl- --yr an Vi)
f m de as dqs,q: rnr, 3@1@ h%m&a f' ngs fﬁi? %I&;H sz (%Chﬁlagh%rl\‘?cﬁ‘?gss—s 72

met hyl 1H i nden- 213gINMR (Q@Men €DCK: amubaa eﬂphs 965;) 18.99 (q), 33.44 (t), 41.85 (d), 60.65 (d), 120.56 (d),
127.04 (d), 127.56 (d), 133.55 (s), 139.30 (s), 146.17 (s), 209.14 (s).

d) 2-Bromo-1-(2-bromo-2,3-dihydro-1,4-dimethyl-1H-inden-2-yl)ethanone
Bromination of ¢is-1-(2,3-dihydro-1,4-dimethyl-1H-inden-2-yl)ethanone (11.78 g} is performed with
so bromine (10.00 g)/methylene chioride (40 ml) in methylene chloride (120 mi) as in the case of 1-(1,6-
dimethyl-inden-2-yl)ethanone in Example 5e. Work-up of the reaction mixture gives the light yellow oil,
which contains two isomers (a and b) of 2-bromo-1-{2-bromo-2,3-dihydro-1,4-dimethyl-1H-inden-2-
yl)ethanone.

55 2-bromo-1-(2-bromo-2,3-dihydro-1,4-dimethyi-1H-inden-2-yl)ethanone:
MS of the isomer a: 348, 346, 344 (0.3, 0.9, 0.1, M*"), 267 and 265 (77 and 77, M—Br), 186 (10), 171 (18},
157 (18), 144 (64), 143 (74), 141 (23), 129 (74), 128 (100), 127 (29), 123 (16), 121 {16), 115 (24), 43 (13).
MS of the isomer b: 348, 346, 344 (all invisible, M*"), 267 and 265 (71 and 78, M—Br), 186 (18), 185 (16),
171 (38), 157 (24), 144 (52), 143 (91), 141 (32), 129 (73), 128 (100), 127 (30), 123 (12), 121 (13), 115 (36), 43 (15).
60
e) 4(5)-(3,7-Dimethyl-inden-2-yl)imidazole
4(5)-(3,7-Dimethyl-inden-2-yl}imidazole is prepared from 2-bromo-1-(2-bromo-2,3-dihydro-1,4-
dimethyl-1H-inden-2-yl)ethanone and formamide as described for 2-bromo-1-{2-bromo-2,3-dihydro-1-
methyi-1H-inden-2-yl)ethanone in Example 4d.
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EP 0183 492 Bl f) cis-4(5)-(2,3-Di hydro-1 ,4-dinethyl-1 Hinden-2-yl Y
)i mdazol e cis-4(5)-(2, 3-Di hydro-1, 4-di net hyl - 1H i nden-2-yl )i m dazol e
obtained in a simlar manner as in nmethod Ag. 5 Exanple 7
4(5)- (2, 3-Di hydro- 2- met hygplghtig3'gep-g1y! ) i m dazol e a)
2, 3- Di hydro- 2- net hyl - 1H-i ndene- 2- car boxylic acid
*Bc'ﬂ‘( éiﬁﬂ@lhzdn?et"h%ﬂ’et‘l\l‘%lHmﬂ’e'hell'ﬂm@a@lyoxyl ic acid can be pre ar ed for .
Ay i b sy i b DB BB /" St r achan,
ak P. and Wenkert, E. (J. Og. Chem .27 (1962) 4465) or by the
react i on of lithiumNi sopropytﬁyﬁleohexyl am de and net hyl iodide (Rathke,
M V. and Li ndert, 4(81-(2.3Dihydeor2-r@hienriH- @dm298nl(16_29|§1) 2318) vmth 2, 3-di hydro-1

“l’ﬁg %’a?‘bfﬂﬁgé dé';"a% Q’f‘ét"‘ﬁﬁ‘ﬁl ester % r methylation of
P E e s?::%gﬂ S Ee A Sl Rl 2o
f Oyl RNRBLHBYY of i rrﬁi\l}{&lpﬁ)pyl talhd .ae wr&t A Ratrst mr&e@ar hoxylic
aCArdl.Chpmr Sof. I3IMB71) 88X vE:I o)1H-md1ané1ﬂca(r8d:dyh@¢ud GEE'&)/I esnéﬂpquafed @tthe yA 2. 84,

y Bngh@igtion [of 2;3]dihyd#- 1ﬂ3n4qze-g-4asbox2hc>@c[den (the) presende7of (sgiahuric, acih fmawvedyy  about 9. 3

( 1¥9rolysiSad s, OOOH). [err] NVR (20 MHz, [err]  24.84 (OFR q, [err]), 43.94
(zz;Ld.m[oesunemm-.[,&rng,bxa,bo id@ik s, [err]), 124.62 (2 d, 20 aromtic),

& (gb M, oD@ 81.40 3T, €10), A8 gSartel: AL B4,3BG 50,01 1973 HEBBY, 65 ),  CO) .

2 'BWDRHMsdarromatwneb duy B3 1, brode 5EORHE ar boxylic acid chloride A stirred m xture -

of 276 Wﬁ% Mtz CRELK I?-4§M¢ﬁ'i'dfer%'a)24%9&r(b?>&¢lar‘é Cacf%8('6. C2b 183624R ¢ t hi onyl
Zoch‘I"B'F'?tlfe1% (?rf’)a“?'ga"ﬁ 8 T betnd Gk 1385 #%F%14 hr. The excess of thionyl

chlorlde I s_renpved and_t he aC|d chlorlde s 25 [err]. Yield 5.35 g,

78% 36‘%5" s L@%@E@ 5{:@' jiinices 5rd RAgRRs el Bl i ¢ aci d

chbgmh) meea 8uhder yzﬁgs} ;:::n% 'il’%éggl n%ve&cgﬁtﬁt e)acld Bloﬂ&llﬁét et: yA

'252\,3tllle¢y5'|93:l§§59. 2% JHp. 45~ x [err] (4H s, aromatic). 30
2, 3- Di hydr o- 2- net h’él-lH-l nden yI)et hanone

1- £ dity I- hipri ro
e e S e e L
20aS 11 escrlbed in Exanple 4b. Yield 75% 35 1-(2,3-dihydro-2-nethyll-1
I—I—e)nda&oﬂwyn’o ahdusyhoiivder]-Byifelthahdvi® (80 MHz, [err]): [err] 40 2.20 (3H, s,
[er rt]’1 Y(2.3-Ribvdng2rmeshyl-1k-inden-Z¢)ethaiore. ISO'eDa[reﬂf?m 28 djtgdno2-methyl-13-indegecd-r 1) | 7. 117
(48" %V"céF'Sﬁﬁ‘PT"?P)'" the)same WRHEDT it desfﬁbeg "U'WV‘BP(S‘bQY'ﬂ‘é? Mfl -
ﬁHig(jsed?hy%rdQ)n% an &b%né@l)ethano&e (2, 3-Di hydro- 2- et hyl - 1H—| nden- 2-yl ) et hanpne
OHOMA (80 Bk, ne chloride (40 mM) is stirred and [err] at 10C during
the dropwi se addition of bromine (2.82 g)/nmethylene chloride (10 m).
Wor k-up of the resultant sol utlon\%Fves
&2~ brono- 1- (2, 3-di hydr o- 2- ﬁé‘??\?l"« Hden- 2-yl ) et hanone. '

2.20 (3H, s, COCH,), AB quartet: YA 2.76, YB 3.39, J,g 15.73 Hz (4H, 2 X CH,), 7.17 (4H, s, aromatic).

d) 2-Bromo-1-(2,3-dihydro-2-methyl-1H-inden-2-yl)ethanone
45 1-{2,3-Dihydro-2-methyl-1H-inden-2-yl)ethanone (3.69 g) in methylene chloride (40 mi) is stirred and
Med at 10°C durmg the dropwise addition of bromine (2.82 g)/methylene chloride (10 mi). Work-up of the
\uéultant solution gives 2-bromo-1-(2,3-dihydro-2-methyl-1H-inden-2-yl)ethanone.

2-bromo-1-(2,3-dihydro-2-methyl-1H-inden-2-yl}ethanone:

50 MS: 254 and 252 (2 and 2, M*"), 239 and 237 (0.5 and 0.5, M—CH,), 173 (100, M—Br), 159 (39,
M—CH,Br), 155 {13), 145 (30), 143 (10), 131 (97, M—COCH,Br), 130 (30), 129 {40), 128 (34), 127 {18), 116 {29),
115 (69),-91 (50}, 77 (12), 63 (10), 43 (22).

e) 4(5)-(2,3-Dihydro-2-methyi-1H-inden-2-yl}imidazole

55 4(5)-(2,3-Dihydro-2-methyl-1H-inden-2-yl)imidazole is prepared by the reaction of 2-bromo-1-{2,3-
dihydro-2-methyl-1H-inden-2-yl)ethanone (2.04 g) with formamide (60 ml} as described in Example 6,
method Af. Purification of the crude base via flash chromatography (methylene chloride/methanol 9.75/
0.25) gave pure 4{5)-(2,3-dihydro-2-methyl-1H-inden-2-yl)limidazole. M.p. of the base 167—170°C.

The base of 4(5)-(2,3-dihydro-2-methyl-1H-inden-2-yl)imidazole:
60 MS: 198 (44, M**), 197 (13, M~H), 183 {100, M—CH;), 129 (14), 128 (18), 115 (22), 91 (28), 77 (11).
"~ 'H NMR (80 MHz, CDCl,): & 1.48 (3H, s, CH,), AB quartet: 5, 2.98, 8g 3.32, Jag. 15.38 Hz (4H, 2 x CH,),

6.78 (1H, s, im-5(4)), 7.16 (4H, s, aromatic), 7.54 (1H, s, im-2), 8.74 (1H, s, >NH).
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Z‘brorm 1- (2, 3-di hydro-2-nmet hyl -1 H-inden-2-yl)et hanone: 50 MS: 254 and
252 (2 and 2, [err]), 239 and 237 (0.5 and 0.5, [err]), 173 (100, MBr),
159 (39, MCHZBr),' 155 (13), 145 F’BQ) % , 131 (97, M COCH2Br), 130
(30%‘1 129 (40), .128 (34), 127 (19), 8&29 115 (69), 91 (50), 77 (12),

0), 43 (22). e) 4(5)-(2, 3‘(5) Wdr Pz _m n--m 1t inden-2-yl )i m dazol e 55
4(5) - (2 3- Doy r. BB R aitfdrd- IR Bencz- WlethbdBng aZ0l € 1S prepared by the
reacti on of ZnhdprEtaaurk- ((foﬁnpldﬂthrraJegteﬂrﬁixE’éﬁ{ thhtthe BEWGINt 2f Plojnkieha BEUbR( Ritdd 4
g) W th sf oremayal gfehe(ﬁﬂ)remtye asdedesturt ibesdd phsuelx angpipep).6, et hod Af .

Puri fi cat h@qﬁ%ﬁt“’g de b se VI a flash chronatography (methylene
ur

chl ori de/ & ized f
4(5) - (2, 3-di hydro- H-| nd S‘pe?tgé f‘ﬁ pmd‘ffé%fcrys‘a 'zed. o meﬂl‘"lwengggl%"d[eer r]

The base 0&)4(4((5)3-D(r21¢6—1d+ukupd42@|+rﬂumte hyl - 1Hi nden-2-yl )i m dazol e: 60

198 (44, 4‘? D"OCEQ‘FI? o mP‘MZHF repe@ed e thah\AH @B i-indenzRevl){miidarole i 28ed(in glpce 0115
(22) 91 (#fg z” e o 3@’2 E@gﬁf 194 B ""faéﬁr .'Lydm e"““‘*“ﬁ?""i.?gf AR 'SAB
quart et ene m '?h%c&rl?b e U o Na.56L, brld evaoratés to L1
s, im5 54 ryne S. f6 pdductisOptRitiecClhy cohvérfing it lto ihe Hyﬁrb ondg i éth lJaHeatS MpAH) .

65 20 584—91583: 492 B1 Exarrpl e 8 4(5)-(2, 3 D hydro-1
H i nden-2-yl )i m dazol e a)

2- Bromo- 1- (2- br ono- 2, 3- di hydros J—i rgggjﬁ‘%% 'ﬁfl)‘getn__ > zai€ procedure of
Exanpl ezl a) Tﬁespr&ﬁ&ﬁ'@-l)@am @é ati‘| r}% hya - fl€indeR-20ALtRARAe is
Aftér 5 resnel3-diydictemanli-redtided-He)etiabisha. rmrpo(dlcctm-smmed as such in step
b). b) 4(5)- (&NMBMMHZZCQﬂls)asrhawz&me 3Hh@.81pP.8 et 6.8 & THLAMIH Em13H)7.5 (8 1H),
eat ed. & MW-oduct is recrystallized from methyl ene chloride. 10 c)
4(8\% 3 D hydro- 1Hinden-2-yl)im dZ%LﬁSw f procedure of Exanple 2c is

repeate except that 4(5ys{adbihpreseRyitindt-tamaeyifmisaed i n pl ace of
4(5) - (2, 3- di myechradeaura of Bxaraple 2 isyregentatt eba:zmltlmxm\Haeaoftmes-dmca«m-mﬂedayﬂhmgMe
ceases, t Heusedad23-dipvdm-2ethylS-methyl-1H-inden=2iyllgthdnqnacM.pj §4-BHE es base.npde al kal i ne

wi th sodi um Mpars . 21w@%§éaargwdwarr%r ¥8é3&"‘r’a9@t‘t?a"’-|%t‘b5"'r’ret hyl ene
chloride. The conbined extracts are weghesde Y§ th water, dried over Na2SO4,

and evaporated to 15 d_rynem-(z}ﬁl:mhyardsu;lahmadueﬁ-zi;lﬁmiablzroiefied by converting
it into the Myekoowblndris prepared &tdy Z;gg ®cheprberdudelop exam[ptsr7rt’sng)3 ¢ire-18-indene-2-

o I S AL o0 e

1-(2, 3-di hydro 1 |nden 2-yl)et hanone is used .

2- (2, 3-di hydr o- 5- et hyl - 1H-i nden- 2- y| Egédmeine. M p. (HC): [err] [err] NWR

(80 MHz, [err as base 4@-(233 IQYerHﬁ dingettgl-BH-gdgnrg-yl Bpilazolg . 8

7.0-7. 140( %pm% '\%’" d'g ‘% %exc haz ngnlace of1 l—é_z_ ?gﬂ;bgdro—‘LH-mden-z-y {fethanone

Exampi e 10 HEhi LT W, 327 o) THACHE cavtotio, To6l 2% 908 4,0
15.45 Hz (4H, 2xCH2),687—-699(m, 4H), 9.04 (s, 1H), 14 {broad band, 2H).

] 45 Example 13
: 4(5)-(2,3-Dihydro-1H-inden-2-yl)imidazole
a)2 3-D|hydro-1H-|nden-2-yI glyoxal diethyl acetal
0.73 g of magnesium turnings are covered with 90 mi of dry diethylether. To that mixutre is then added
6 g of 2-bromoindane in 20 ml of dry diethylether at such a rate that a gentle boiling is maintained. When
50 the magnesium turnings have reacted the solution containing the Grignard reagent is cooled to room
temperature. The reaction mixture is then added dropwise, over a period of 3 hours, to a cooled (0—5°C)
solution of diethoxyacetic acid piperidinyl amide (6.5 g) in 20 mi of dry diethylether. After the addition is
complete, the reaction mixture is stirred for two hours at about 5°C. The mixture is then poured into a cold
2% sulfuric acid solution {80 mi). The solution is extracted with ether and the combined ether extracts are
ss washed with water and evaporated to dryness to give a residue of crude product, which is used without
purification in step b).

b) 1,1-Diethoxy-2-hydroxy-2-(2,3-dihydro-1H-inden-2-yl)ethane
4 g of crude 2,3-dihydro-1H-inden-2-yl glyoxal diethyl acetal is dissolved in 20 ml of ethanol and 3.8 g of
so sodium borohydride is added in small portions at a temperature below 30°C. After the addition is complete,
the mixture is stirred overnight at room temperature. About 15 ml of ethanol is distilled off and 30 ml of
water is added. The solution is extracted with methylene chloride. The combined methyl chloride extracts
are washed with water, dried with sodium sulfate, and evaporated to dryness. The yield is about 4 g of oil,
which is used directly in step c).
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The procedure of Exanple 1is repeated except that in place of

1- (2, 3-di hydro-1 Hinden-2-yl)ethanone is used

1- (2, 3-di hydro-2-et hyl -5-nmet hyl - 1Hi nden-2-yl ) et hanone. Mp. [err] as base;
M5: 226 (40%, 211 (129, 197?,1%0% 45%28( @79, 128 (12%, 98 (17%, 84 Z
(159 . 30"Exanple 11 4(5)-(2, 3-D hydro-Z-ethyl -1 H-|nden 2y|)|mdazole The

cbrrpounldu(ﬁrﬁfm Gﬂmaﬂebvlhmn oleo t he rocedur e of exa usron

2, 3-di %& Q)El‘ﬁ-q" I‘fﬁgrﬁ’éﬁ E}lﬁi‘g 1 ’3 ure |s aaﬁ’lﬁ'"@f’%%go rgl{o as

starti 8 p ddod 2ith Hi % r] as

base % % eﬂo i th tGIueré oolea a]\e ' co just ‘SQJWIM) 30%/ sobiuind S,
7h'5:80)ﬁ® solukin. Tfh@ rﬁlz’hu(eSls extricted E\)(mrl’pétﬁyl&i} chloride and the combined methylene

4( 5) W'G‘@lehgﬂdﬁs@‘e'@xﬁacﬁhdmﬁ °-39.e"'F-|a‘1'41M°’2 The gambingd acetieaciDextracts Fp gade

th 20% T d t d } hiorof d i
pr 006@'91 é ,Lo fe",(ﬁ‘c’?;%'f q’%@ﬁﬁéz nd'fﬁﬂ%ff whitt s S CLEEE. Toe sotution 1s
- (%D SULboial 65 drlebd Y9 Give

, 3- dlmydrdaa lo djt dln rm;rbasgrh Y1 BRI Wd addiny. HC-BiByibietaASuritias e. -t
[err] biviR abB@ 4VH®, mi rerl} s:oom ahyﬂltewfmndrtheddi)ar calle wdshédswittBdmaliZanibpt ¢feathyBH) , AB
quarteece[aeerM}p 185049 Ferr] 3.24 [err] 15 45 Hz (4H 2 x [err]), 6.87-6.99
(m 4H, 9.04 (s, 1H), 14 (broad é :

Exarfpl e 13 4(5)- (2, 3- Di hy@@z3abtan e mNJz)yhamud%?J@ e a)

2, 3- Di hy dmne sthiing ehesmial? 11,2, 34- g oatgtirosipathiplletharehé kanlbe/[Fehraaf frdil 0D 8 Bitetin

t ur ni ngwrtaz eapbthoicracid chipride fOCexample by the pragedureaf|Newiman. M.$oandMenamime Wif: &. | s
then a

t het?? 29G¥APE boi ling is rmaintained. Wien 50 the magnesium turnings have
react eg) taemRedlbi 2BrofRAL(RE.Bi-EGrakyARNEBHITSActhah GRIME2-Br5SmE-001-88mba,2/3R0M
te_mper&tratryerona'dhm-zmamhnm m xture is then added dropw se, over a period of
3 hour s,_Bremigatiopef £Q.23dtet l:“%?ﬂi‘?htbﬁ'ywhﬁﬂp@t(ﬁ ab‘é?th‘de'&@h‘ﬂf"fﬁ @rbl"‘m“ﬂ

o I RO e o
ereﬁﬁ, ShddiaRoned PS At emx ure

i's then poured |nto a cold 2%su|fur|c acrd sol utron (50 rr1) The sol ution
I s ext z-bomod-(h.8htataaironaphdh-2-pietreoerte ned et her extracts are 55 washed with

and - 73 (54 9 (24 189 (Idke 145 @Rlut (46ph
R T e s iy TR O Al BT Shani ch

1, 1- Di gbRme= rinramrmmtamﬁad.anaahmwrené.ﬁné nden-2-yl)ethane 4 g of crude
2, 3- di hy dnsp-334, Bb2 and 380 (thvigble 1 'Y)0263 landl 253 tidBydnd ate MalBr), w72d32sMeiBv-edr)i187 8@), nl  of

et hanol534Hd 130 85g\ﬂ-oBr—fS@CHsﬁﬂdF@dﬁ%d%ﬁ?’diﬂd@tﬂﬁ @¥ded in small portions at a

terrpergt&&rﬁgnni tra d?:%, :%A\% ‘dm addition is conplete, the mxture is
stirre 2 Q% \ibr =1- @ﬁw &Qphtégghgthal\énerqndoi br@%@@“?t‘.\mm 1@35;1 illed
of f anga{ydithaghth- wrreﬁaandns. ith[fB@nafrfidelsk indfe dase & Bkdnaftd @ado ¥ifdrdla MRk | ene
chl 06 | ofey(s)-Ti 8, £emiyddaphti Jyhimiddzble randjwobaablvrtmdt qsm‘r,edmmd:redhmmyh- miviazale |

drie W’M'W gpitiyg-y)imigazelec ! yhwdratedsat a ‘Fé?l'd Exampitout 4
g of O<l:hrdma AN e R ?‘ﬁ;rﬁﬁ ‘ﬁfs £ M. of E’LO% pscr g

~ 4(5)-(1,2,3,4-tetrahydronaphth-2-yl)imidazole 168—177°C.
\—Vss The hydrochloride salt of 4{5)-(1,2,3,4-tetrahydronaphth-2-yl)imidazole:
MS: 198 {100, M*"), 107 {64), 183 (31), 170 (22}, 169 (30}, 130 (22), 129 (18), 128 (23), 117 (16), 116 (10),
115 (30), 104:(77), 103 (23), 8 (12), 94 (12), 91 (16), 82 {30), 81 {15). _
'H NMR (80 MH2, MeOH-d,): & 1.66—2.46 (2H, m, —CH,CH,CH), 2.86—3.13 (5H, m, 2 x ArCH, and
—CH,CHCH,,), 7.11 (4H, s, aromatic), 7.34 (1H, m, im-5(4)), 8.85 (1H, d, *J 1.54 Hz, im-2).
50 13C NMR (20 MHz, MeOH-d,): 3 29.23 (OFR t), 29.63 (t), 32.53 (d), 35.50 (t), 115.84 (d), 126.89 (d), 127.19
(d}, 129.92 (2d} 134.70 {(d), 135.43 (s), 136.52 (s), 139.45 (s).

Example 15
4(5)-{2-Ethyi-1,2,3,4-tetrahydronaphth-2-yl}imidazole
s5 a 2-Ethyl-1,2,3,4-tetrahydro-2-naphthoic acid methyl ester
1,2,3,4-Tetrahydro-2-naphthoic acid methyl ester (prepared by the methylation of 1,2,3,4-tetrahydro-2-
naphthoic acid) is converted to 2-ethyi-1,2,3,4-tetrahydro-2-naphthoic acid methyl ester by the procedure of
Rathke, M.V. and Lindert, A. (. Am. Chem. Soc. 93 (1971) 2318). B.p. 90—95°C/0.3 mmHg. Yield 88%.

60 1.,2,3,4-Tetrahydro-2-naphthoic acid methy! ester:
'H NMR (80 MHz, CDCly): 8 0.88 (3H, t, J 7.69 Hz, —CH,CH,), 1 53—3 34 (8H, m, —CH,CH; and the
methylene protons of the ring), 3.64 (3H, s, COOCHj,), 7.07 {4H, s, aromatic).
3C NMR (20 MHz, CDCl,): & 8.77 {OFR g}, 26.26 {t), 30.23 (1), 31.05 {t), 36.83 (1), 46.09 (s), 51.51 {q),
125.62 (2d), 128.52 (d), 129.07 (d), 134.91 (s), 135.37 (s), 176,66 (s).
65
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-4(5)-(2,3-D hydro-1 Hinden-2-yl)imdazole 4 g of the oil fromthe
preceding step and 15 ml of fornmam de are conbined and stirred at [err]
whi | e passing ammonia gas into the solution for 6 hours. The m xture is
cooled to roomtenperature and 40 m of water is added. Concentrated
h drochl oric acid is added with gpodi183 492 i B1t he pH is 3-4. 5 The

was ed vmth t ol uene cooled and the pHis adjusted to 10-12

Wth 20% g’ozj‘%' m“g;f S ﬁ°“’ ookl M by SELS BE5 60 il IR I ene
chl oride @nd qf Bfakh n'm%; rthéé’ e rnbis &l wgngflr ik
10% acet i siacd diluseal with Qi\er rﬂe héC e ﬁ‘qua@.lsd;oﬁi(dirf geésSanaarcenfmde with -

al kal i e g;mvcmm:l@)d the qehreze%rwbw Ismehighd o2 rdehtiait asid. The.proplaet igfiiten Yield 22.2 9.
extracted/mto chloroform and the conbi ned chl orof orm extracts washed w th
wat er and2gihiiech IM-tbiransQdi2lhgprinbid Rige. The solution is 10 evaporated to
dryness to dgHWMR (3@ Mz 0ZDhOG1: das83l3is @, J émeHA y-aHamhl 0656331 (8H, pcr epraf,emi dny the

di ssol vd ng‘e eneaagtenﬁtﬁﬂetrh b 7. 8ed.an eovam) Alés A tate until

i s about maﬁs sfn%:%?fqg)’e?‘h (?(fg,f%gf é- ﬁ'yﬂf &t %ﬂgeﬁqa’ fthés'% (f)t4é189 U Wd%"r’red

with as ace [err]. 15

Exanpl e 14 2%4’6,)*214&4&%:&9535&%@5@1&%&1&1 2-yl)im dazol e The starting
materi ad , 1-A thixRirSof2-abyi-2RA 34 tamabyoin- thnaibh bip @tit 4220 agdithidogl ghprixjeds ballef! fay1H

1, 2, 3, 4- t 8avp-Fhe pejdishipride jelistilado Be: HOrA1RHP-o M- Yiod 26§ a+88%e by t he procedur e

of Newmany M,S. zaaﬂgt Mmg_g hthbic 3cid cHioriddM  Chem  Soc. 71 (1949) 3342) or as
descr i bed I%Wﬁrs@éﬁr@ e ST rCer M Clckgto, § 24 4606H) o, 1930 s 120
der’i vatg vmsmyla)e pFBtGnsief Meling), DO (4H, 5, aromatlc)

2- brono- 1- BRREIAERQ) 226,00 Y1 13046 (811 80.29r{th 37.11 (1), 56.57 {s), 126.05 (d),
A br ono- 12%’5451’6%651“”21 {4 188-P8Rly HASR T Hi84ely | ) et hanone Broni nation of

1-(1, 2, 3, -{8Emphy ng ,Qnaghmlz)yggtng,rgg@e (3.00 g) in nethylene chloride
With b;,pm N@-Edyl-1,4,34-Eoali i tiaphth 616 @cia Niriridel 8s (cbRveRtbd tYI-(2-BiRyinRI3pRbtrahydro-
procedurena#btbtdrw)laedmhe)bv ﬂaxampddereldascﬁhempd exabplaif Bxadpledbe m xt ure of

g Brorm 1 teytzr? drotgla%hth 2 et hanone and
r 12 d
2 bl’ grm 17' £|§ }Tgﬂﬁ&;{ yéi‘t' -1,2, , - kﬂetr?an&le) %ﬁ%"}a%ﬁ@a gg?amﬁ 8 7?52

err , 4, MBr) 159 21, M[err]) 150 (11), 145 (25),

{31 (46, {&pm 1(2-e_ta 1:_33)tetran am@%v&eggg Q7 127 (12ﬁ 116 (12 115
¥ 33?11 aﬁ?, §§§§A§ Fg’g?é ’3‘358 39@% Zﬁ %&Y 172

(32, M-’dBr- 35 153 (14) 130 (25, MBr-[err]), 129 (81) 128
(56), 127 @(5)2(? Eth##1132,3 L@irahylrpnaphthj2-yllimidazde 4- Tet r ahydr onapht h- 2-yl )i ni dazol e
The mi xt ur e 2@F°"2°' 2eothy L'sz &teza*&dwn!@th‘%ﬂ Jethenang FW@WIt diShiZrethykl. 23 ftetra-
2- br omp- 17 y e Y'lorf‘:' eazgllfof):l( e?gr?t ﬂ'ﬂfg %:‘Bﬂl 5’ - |m a ﬁ‘é’”F%sﬁlfééﬁ—eﬁe\ﬁ th
f or manide a%/l A o @l ?naEéHz M 7 m7¢1fd)(1é?f128(12) 15
4( 5) (1, 208, 14!41(201 Bahy sz)(msa yh )1 m dazol e and pr obab y

- (1, 4- di'th NAIRAS0CHE MeQH- J) &ﬂﬂSdatt.mlJer Eartlzl. —CHzCHs) 1.63—3.34 (8H, m, -—CHzCHs and the

L R R R

4(5)-(1,2,3,4- etrahydron I') I'm dazo e he product as base is
~purified by flash chromat ography (sol vent system nethyl ene
chl ori de/ net hanol 9.5/0. 5) éﬁo hl ori de salt

of
4(5) - (B 24 3 4! %ﬂm’;%ﬂ °' Y'rfr'ﬁ%i V(S é'r?y”'mﬂ’sm'e The .
hydr ochl ori dﬁ- ff -142 Ia‘rdhfz i rose:
198 (100, métWH‘? ndergd;ﬂ‘ca hp 8 ﬂ:)ampib 4 ty? &},sggi}g? ﬁiﬁ“ ggr%%&aﬁ‘é? L
(18), 128coogsyratedm:rphemﬁgmd Yielg 9(3&0)

¢is-2,3-Dihydro-1-methyi-1H-indene-2-carboxylic acid methyl ester:
'H NMR (80 MHz, CDCl3): & 1.14 (3H, d, J 6.84 Hz, CHCH,), 2.76—3.66 {(4H, m, H!, H? and H,® of the
indane ring), 3.72 (3H, s, —COOCH,), 7.17 {4H, s, aromatic).
*3C NMR (20 MHz, CDCl,): 5 17.01 (OFR q), 33.21 (t), 41.93 (d), 48.53 (d), 51.37 (q), 123.481 (d) 124.45 (d),
6o 126.66 (d), 126.81 (d), 140.92 (s), 146.76 (s) 173.98 (s).

b) 2,3-Dihydro-2-ethyl-1-methyi-1H-indene-2-carboxylic acid methy! ester
2,3-Dihydro-2-ethyl-1-methyl-1H-indene-2-carboxylic acid methyl ester is prepared by the procedure of
Bathke, MV and Lindert, A. (/. Am. Chem. Soc. 93 (1971) 2318). B.p. 90—95°C/0.3 mmHg. Yield 51%. The
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115 (30), 104(77), 103 (23), 8 (12), 94 (12), 91 (1e), 82 (30), 81 (15).

[err] NVR (80 MHz, MeOH-[err] 1 66-2.46 (2H, m [err]), 2.86-3.13 (5H,

2 X ArCH2 and [err]), 7.11 (4H, s, aromatic), 7.34 (1H m imb5(4)), 8.85

(1H, d, [err] 1.54 Hz, im2)..5 NVR (20 MHz, MeOH-[err] 29. 23

(OFR t), 29.63 (t), 32.53 (5P 851%4%5’681115 84 (d), 126.89 (d), 127.19

(Y, ptaRet9LproRM)y thadthixiide &idvo |s$§5'sﬂ%tﬁ§anagoﬂ-n&ﬁne52lraﬁ§t)we isdmed.S) . Exanple 15

4(5)-(2-Ethyl -1, 2, 3, 4- tetrahydronaphth -yl)i mdazole 55 a)

2- Et W‘!D'ﬂvdzo Zetipyl{ 1éner| ,h h1 1esmft( Fis-ts .

13 Gut B %3% m,argcrfaa ;&:ﬂgﬁ%fu g @rérer%rr e

met’hyibihg »%syola A Orrnat S Conver't 0"t

2- et hyl ¢, Razeﬂmuetcoa ydrsmibmamhbbmm 3006 d) mhgrlz;sesmrm e/ (f, hezprspcedure

of Ramhme(d). MRAB0 (HM@6-45 (it 62663 (A, 14934 (sAmls LHam75.3ds): 93 (1971) 2318). B.p. -
1"’ ! 2 % % etd 8|é_3'°/ 60 _carbo gc‘%’etrahydro 2-napht hoi ¢ acid net hyl !

es 53-3. 34

(8H, m,f '} 7bs. an BE &FT% ene2 cﬁrr%fggns grjli P thes}zezb?%’el_g%%[ﬁ%léxzmp'&m)

7.07 (4H, s, aromatic). [err] NVR (20 MHz, [err] 8.77 (OFR q) 26 26 (t),

30. 23!3@ vdrqﬁetti){&1 ehvl Bﬁn%ﬁ@ rbow&«@!}i(hs srsﬁmeﬁyl i 125’”1 128. 52

' o

0 H, (3Hh d
(3F g e L T R e @2@*@ 103 192
71 { ),
2-eth "§/ “’dN 3204MH2$’CDG ygber @sﬁapﬁifmhpsmrd 3@@6 h)yhgmarers 1(:352 133 &) (d), sodi um
hydrasze(d)(msakg,)1,zsmddan¢dss({515'@6a5()s) adovater (323 m) is refluxed for 8

\ﬁégago Vg’f t TH d% in vacuo the residue diluted with water

and 3 yes an. a difi.cati nW|th5

E tHidn Iﬁgh JnIEWr tﬁy éﬂ % < ‘q;g:g ‘)Earﬁdb (illleséanﬂ%rg ¥ 0' c acid.
e product S lter. Y| e

2 st Dnﬁde-Betwl-ﬂﬂmﬂuh n@nﬁw‘lﬂa hmact;i vatomi.h t eerfl onNNR 80 MHz, [err]

0.83 WN"{‘R( Mitz, 8 7.18 Hg 3'2%‘(3’ 3|"ret hyI ene
pr otc’ ggig ;\:&gg% 75%";?%5“ 2l %’ﬁ'ﬁ‘i‘ g‘%&rqgg‘ﬂ
[err] J)f 9.38 OFH Q), Gﬂﬁqmosa?i@ 3%90 (t)t 39742& &47504))1,23%)@91 (1),
3630542-(87)@).12%08%( 3$39.071935148.61 (s2d7)7211s?8 63 (d), 129.14 (d), 134.68 (s),

135. ?e? hy%g’?)z gs . C 2 Et -10233 4- tetrahydro 2- napht hoi ¢ acid
chlo " n -t et dro- 2- ht oj,c acid
(22 %f i L D Ta e TR ng b5 Mo Sad ARk 2L
dl3§tl||ed B.p. 110- 115C/02m"ng Yield 216g 90%

2- Et hy23 mghiqra-&étht/lelt-mahwdﬂﬂdan-aamdtaho)tedthaczls@homlad) 0r i de [er r] NVR (80 MHz,
[err]). "'GN'!)R@PM"G'—FDQU 50%"‘6‘9* Hy 7.1 'é?r N.CHY), 16Pp-(31, 98 -8z, pfcH ’érra ouind t he

Sl e D el R

56 5 24 e0)(c), 12487 0B, 106130 rdnzﬁazzrar( b5 o) Backd B0 598 , 133.38 (s)
134.65 (s), 178.46 (s).
f) 2-Bromo-1-(2 ,3-dihydro-2- ethyl- -methyl-1H-inden-2-yl)ethanone
L 2-Bromo-1-(2,3-dihydro-2-ethyl-1-methyl-1H-inden-2-yi)ethanone is prepared from 1-(2,3-dihydro-2-
\/ ethyl-1-methyi-1H-inden-2-yl)ethanone {21.6 g) by treatment with bromine (17.6 g) in methylene chioride
{300 mi). Yield 65%.

g) 4(5)-(2,3-Dihydro-2-ethyl-1-methyl-1H-inden-2-yl)imidazole
The procedure of Example 1b is used to synthesise 4(5)-(2,3-dihydro-2-ethyl-1-methyl-1H-inden-2-
so vllimidazole. Yield 28%. The base obtained is converted to its hydrochloride salt in dry ether. The
hydrachloride salt is recrystallized from ethyl acetate — petroleum ether, The product is the mixture of two
isomers, cis 85% and trans 15%. The melting point of the hydrochloride salt is 154—158°C.
The hydrochioride salt of 4(5)-(2,3-dihydro-2-ethyl-1-methyl-1H-inden-2- yl)rmrdazole {the mixture of
the cis- and trans-isomer, 86% and 15%):
85 MS: 226 (30, M*), 211 (15, M—CH,), 197 (100 M—CH,CH,), 182 (10}, 129 (10), 128 (10}, 115 (10}, 91 (12).
'H NMR (80 MHz, MeOH-d,: & 0.79 (3H, distorted t, 3J 7.35 Hz —~CH,CH,), 0.95 (3H, d, 3J 7.18 Hz,
>CHCH,, the cis-isamer), 1.28 (d, J 7.18 Hz, >CHCH,, the trans-isomer), 1.47—2.27 (2H, m, —CH,CH,),
2.99—3.48 (3H, m, H* and H,® protons of the indane ring). 7.14—7.31 (5H, m, aromatic and im-4{5)), 8.90 {1H,
d, *J 1.54 Hz, im-5).
60 The cis-isomer 3C NMR (MeOH-d,): & 9.72 (OFR q), 16.47 {(q)}, 31.91 (t), 40.69 (t), 51.31 (d), 52.49 (s),
118.24 (d), 124.75 (d), 125.48 (d), 128.02 (2d), 135.08 {(d}), 138.83 (s), 141.10 (s}, 147.70 (s).
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d) 1¥(2-Ethyl-1,2, 3, 4-t et rahydr onapht h- 2-yI ) et hanone 25

2-Ethyl -1, 2, 3,4-tetrahydro-2-naphthoic acid chloride is converted to
1-(2-ethyl -1, 2,3, 4-tetrahydro- naphth-2- Yget hanone by the procedure
described for exanple in Exanpl e 4bEPep 183 492 B

2- Bronp-1- (2-ethyl -1, 2, 3, 4- tetrahydronap{:}th 2- yl)ethanone Brom nati on of

1- (2-ethyl - 1, 2, 3, 4- t et r ahydr gBABRbRYEs LR ARG BY A ocedur e of
Ex/anpl e 7d 30 y4(@4(ZJ$DI‘HVdM$ @AProbyl-1H-inden-2-yllimidazole is prepired according to the procedure of
( 2-et hyI ﬁxqgnniei Bgi th\@ P:;tldlvne- cacyli‘caaqmnmthyl eéster and n-propyl bromide as starting

2- Br ono- 1- fz”@feﬁflﬁ "102’f§'elmf LA a‘p‘Hﬂ G- 2-yl ) et hanone: MS: 282 and 280

(4 and 4, [efhd dydrolRsicghk &2 n i IVI-BI’) 187 (28,

Lorr]), 156 ( oo me o il odted it 15@35%%%3% bl 129 (50).
128 (32), 127 ‘ﬂi MR18D7M(|iO&X)Hd1J15 430N .,31 384, nd orted # ;m 24)2H.Toh,
4(5) - (2- Et'HyFH tl1De A& Hiel16.2 Hy {41i il atmiztal &f the indane rmg) 705—725 (4H, m,

2- Br ono- 1- (Za'é?f"ﬁ FQf’ﬁ""sd 4"1’%‘??% Bﬁéﬂﬁt%'sz?)‘ét*thone is converted to

4(5) - (2-ethyl - ,3,4-tetra- hydronapvszgﬁ)giﬁkm dazol e by the procedure of

‘Exanple 7e. M p Of t he hydr aghf,ardider inke0Syitdazole . The
hydr ochl orsde sa$)t2,®binydro-2-n-butyl-1H-inden-2-yl)imidazole is prepared according to the procedure of Example

4(5) - ( 2- et hy[7-usin@ 23-dihwere! Hiridgrir2natbokutiih add yiethyirestdaansl /ebutyBronfidetas(sg@ting [ regterials,
211" (17, [er M of thelvdronkioridegh: 240i32°G err]), 195 (17). 129 (15), 128 (12),
115 (13), 104nd @Alochide(sttdr A hRliro-Brlodeyt WingBR2 201! NVR (180 Mz,
MeOH- [ er r Jzo o 71%59 (3'5%22&1 91;74%%4 dhh%c@oﬁmt]’ﬁsgu 3“@&@& 3 $BH,), 0 (dapnid1]2amngb e
met hyl ene pr 010N, wi(110.19e (V7). aY) 16) .68~ wms Sisl, s$m7)a$1omm1 ic and im4), 8.74

(#H, d, [err ﬁiz‘"‘gg‘c : ?;g’ ep ﬁgﬁ tszgsedwa) ez ogﬂm C@Q??a %Rég)
27.70 (t) 2 , A8 on, ei e
(dy, 127. b %é% é‘g tiol 4 13?%??? 5"‘]"2?)3;1&{ 136. 20
(s), 140.40 (s). Exanpl e 16 50 : Example 19

4(5)-(2,3-Dih dro 2 et hy qs»mw drqcz«pthvidewd@xmw-nmnmméazay

ci s-2, 3- Di hy@r4¢ ” é‘ g@ .
RHEE R % e Dy gﬁ’ e o g et
prepared fl’OB?oﬁiere-n méth t&nﬂdazamiy b&&éhﬂébﬁ ktifg ﬁd?rltdf Z&@educt
Exanpl e 4) bys bdsenssa&nttaﬁcdfrm'eﬂnwdwmsl ng met hanol and concentrat ed

sul phuric acbg‘{( r23 91‘V CI s- 2, dro l%‘drge'[' h | - 1H-i ndene- 2- car boxyl i c
- [
g‘m?g gEtﬁg (4%"'%1\ a)lg\y ;c::ré{a mw o’%ﬁ? esepa % duci.g'C]zé‘ %J:Fthl_‘zgro&p w'IElJ

ification of
[err]), 7. 17w6|4H|sa8conﬂrl'Q|BmB~}' eﬁraog Mz, [err] 17,01 EF" vr

33.21 (t), 41.93 (d), 48.53 (d) 5137 (q) 123 481 (d), 124.45 (d) 126 66

(d), 126.8 e*er)s ide dgﬁ? %

o"% ol . £ ”3 i T Anb. o BEaSF b SrH Gheohgrs a0 on
2,3-Di hydro et hyI Thet H- i ndene- 2- carboxylic acid nethyl ester is
prepared by tréve-i wwﬂe:cméndaathke M V. and Lindert, A (J. Am Chem

! (80 M )3 0 { 1 15{1HER 6
28(2: B?B (%5971?7?%414 %‘;‘% S:f%ﬂg)]ﬁw 33HtiHGR4 (24, ). @- 5@%@'&@“@5 SR8 Bh 63188,
/

Example 20
4(5)-(2,3-Dihydro-2-ethyl-1H-inden-2-yl})-imidazole
The oxo derivative prepared in the example 19 (step a) or the hydroxy derivative (step b) is
80 hydrogenated in 2 N hydrochloric acid in the presence of 10% palladium on carbon at 70°C. When the
uptake of hydrogen ceases, the reaction mixture is fiitered and made alkaline. The product is extracted with
methylene chioride which is washed with water, dried and evaporated to dryness. From the residue, which
is the product as base, is made the hydrochloride using dry hydrogen chloride in ethyl acetate. It has M.p.:
211-—-215°C. '
55

Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE

1. Substituted imidazoles of the formula
R
&0 3 H2

(1)
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pro‘luct I's probably the m xture of two isoners .(cis the mgjor isoner, trans
the mnor isoner). 2,3-D hydro-2-ethyl-1-nethyl-1Hindene-2-carboxylic acid
met hyl ester (the cis-isomer). [err] NWR (80 MHz, [err]): 6 0.86 (3H t, J

7.18 Hz [err]),1.122 (3H, d, J 7. 1&RN 1831492 B 25-2.18 s (2H,

m-CH2CH3), 3.10 (1 H q, J 7.18 Hz, [err AB quartet [err] 2.82, [err]

3.52, [err] 16.41 Hz (2H, H2 ,(950; eer, % s, [err]),
7.15 (4H, s, aMmAB3-DdYydrobalpk pyN 6 daz I@rrE prepa d ) the goégu éq)f
30.76 (t), 8&ne { t3ing ADdiRvard-th-inddné-228bbxy)ic adiDmathyl(eSter anb23orbiy! bidinidelae

(d), 126.%5™elyals-148, Oég'e(huqrochiqseswtﬁ%ﬂﬂma 52 (s), 175.52 (s). 10 c)

3D nyar e e T e R poh e BNt ot hesi zed
- - M ) 3), 9 (
by the net hod 'Bf NN d8opMez, Jr\&an - oi7§-71° %1 (SH m, 088 distorted t, CH,CH,), 1.79—1.99 {2H, m,

2, 3- Di hyde oC’Zz-Cet%)t A8 aypstet Pl = Dsl3i2B deu-4Hz ¢4, Bheyd HE otibe thagriehting C 7.65-- BBBN&Y, )ni,
15 [ er r fORRES (S0 (W9, J[’ér'r]m-s“*”@ﬂ%ﬂtsrrrm%‘J W H18 [err]), 1.23 (3H, d,
J 7.18 Hz, [err]),1.32-2.23 (2H, m [er 13 (1H, q, J 7.18 Hz, [err]),
AB quartet: [err] 2.83, [er rdsratﬁtﬁhydicﬁiﬁ &H Adeb®-yiddihiazdigr 1] of the i ndane
ring), 7.45 (44th-(53-Didydoahiboyl-1HLodeAl \(I)ﬂdﬂldaz le @ekpSred adctidiy to thafrodditrre(0Pékalibiz,
[err]  9.81 usiGFR3g) hvd@?Hz@e?% YIg Arcifl methyB & @ @nd pputyUiorslle (sl ytartiB® mbrials.
(s), 123.57MRrjpfthg pydrechiorigy salty #2°¢-d) , 126 72 (d) 140.59 (s), 146.25
(), 181 TonkoanloduadabbrUels oo (R Al e 2 car boxy | ¢

acid chl eri de Ms:2abr2brP1921Rf MYLCHCH; a1 of aFded yilah 3R edoGho),
chl oride |s1t§r(eq:)aa’7&ﬁ1)t9}(t7h61 ﬂbamuaa)dserM)mdm,sss )tslnlmn | chloride and has

e.boili ng W ngH;;) 1.00—1.50 (4H m, CH,CH,CH,), 1.81—2.00

H Ps?,rf;;r R e R
(3H d J 01 Hz, [err]), 1.40- 2 31 (2kkaniple®H2CH3), 3.18 (1 H g, J 7.01
uartet: (@ﬂ? DBVQQ-Z-e I|=1r vdBJXW inderr-2- ymm@ram (2H H23 of

the |ndane F’r éy?‘;‘d%dg t1 '“(‘1 e err g‘ \%(’%?m

(O:R CI), 3017th 1 h %Thgg ﬁ“ ; )
(dr))mm'bzr?m Ba tor Iﬁ tmg : ;&95 befbrel (':I'e lpsoﬂ)ofltge product

1 (2 3 D| hydsrbzasénsetzﬁytz?‘:c-(ﬂmIeynh/l-atédatehden 2- yI ) et hanone

1- (2, 3-Di hydr -1-th ;1H—| nde_g g et hanone i s synt hesi zed by

the met hod #%@onl %?) ¢4 g!gjm en |9m Z0 I/frgﬁ\z/ h dl‘ gtt ¥\| “ajeo t ko

H- i nden- 2- yLJuiinh ﬁ%thsroi—rhs Pk is hénihurd Bl éia isdrirt oo o of

(3H, t, J 7wﬂr8thc &B yhdh;d)&‘ar mdbhgraphy.J 7. 18 Hz, [err]), about 1. 2-

(2

H m [err]), 2.10 s, rr 3.10 (1H, q, J 7.18 Hz [err]) AB
i{g rid 8}-338‘5

quartet: ] eft F°'%n7’5( 0 ]'C)t[%r‘?‘rjf e B ey 3573 G

ring), 7. 15d)g4
(OFR Qq), { 29 82 (t), 35.33 (t), 49.04 (d), 64.93 (s),

123.60 (d), tra‘nzziso&'ér d)v,drolzlﬂﬁncﬁf) (d), 126.75 (d), 140.80 (s), 146.67 (s),

2 0; 85 (s %H NMR (80 MHz, MeOH-d,): 3 0.80 (3H, 1), 1.84 (2H, m), 3.15 (2H, m), 3.24(3H, 5), 5.15 {1H, 5), 6.87 (1H,

r ono- T (9: 3% ar-hiftl 5% 354{ Yk 1_ et hyl - 1H- i nden- 2- yl ) et hanone

2 Br ono- 1- (2, 3- di hydr o- 2- et hyl - 1- net hyl Exabiple@en- 2-yl ) et hanone is prepared
from 1-(2,3-dihydro-2- et hyai(s)lzﬂBﬁqh}fbiEHyl—ﬂdﬂdbn&-mlu}ﬁEMOne (21.6 g) by

treatment w t ﬁhbrqymdeev ite/ p@parpd iim theedxamblen'® bhb@rtror:iehe( ByBoxnyl 9eﬂvéﬂvel(ﬂep6§1%s

h th f rho (0
812 E§(2 lf"g x’ % ?‘E’é? % N "?ré‘f'%h !xtuqr'epé llqtﬁ;gg%:l?zlin?n:gmz'alk rne (%Fpeogl;ﬁe? e[&ra dwrt
n%)é J% d%%é M% r d |ed a d evaporated to dryness. From the residue, which
4(5) - ( 2 3- di s %B&E&F drok ry hydrogen chloride in ethyl acetate. It has M.p.:

211—-21 5°C
Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE

1. Substituted imidazoles of the formula
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50 yl)imdazole. Yield 28% The base obtained is c

hydrochloride salt in dry ether. The hydrochl oride immmmrl“a m;ﬁgl,' ' zedY
fromethyl acetate - petrol eumether. The roduct is*thé& ntxture o

i somers, cis 85%and trans 15%EPT8d83:492 M1 poi nt of the hydrochloride sal t
i s 154 g‘rﬁﬁgmr MQcWQTd%EHLMAaﬁ? VV%QI"LEIL qu —CH,—, R, |s H, alkyl of1to4

4Y8) - ( 2catbdibiabtyd] cedy 01 1 bt catbdhBitdm| ederode;mHzﬂy )mm dﬁg@& Sodtt, BEOHTRG Hy € of |
t he ci sCHaaﬁldzCHf @ﬁss ordahand R, &M/&HﬂdHEBWC%& Hal andvff.al |s2rﬁﬁ19€n30 [err]), 211

(15, £'[err] dZé'Ffr °f1'8Qt°(°1 11’2‘9’6 10) 115 (10),91 (12). i
[err]” NVR f;“g‘ o Q;gp;gm g (gfeedt, 3J 7.35 Hz - CH2CHR) !

0.95 (3H, SdSu m : .d .eit&‘a.,a DGhdedisor) iS IR Niigkn, ol cau Acdlooh, bchfl
>CHCHS treesﬁbrsmned nﬁwﬁééacc&dnﬁam}laﬂm (/vﬂéie.nma EhH, m
[err] apnd rotons of the I ndane ring). 14-7. 31 5H m arorratlc and:

| 4(%) ) 50 az' ding;to cHzn T G R s gharoaenTdth. GG GBhePOLBtr | R
(MeOH | 4(5,(2 Dféﬂ ﬁ?" (Q), 31.91 (t), 40.69 (f), 51.31 (d),
52. 49 (S) ,9 4892.26i benio?&’rarl yllifibazo25. 48 (d), 128.02 (2d), 135.08 (d),
138. 83 (). 4154—15—Er6rn(>8)3,dlhidl'i’be?‘lﬂ:ﬂ(r&)-z-ylﬁrﬁ«d%le EP 0183 492 Bl Exanple 17

4(5) %2, 3-1b 1m91*h111 'dé?i'—ZZ‘ﬂ)W')’#ZH'Fdazol e
4(5)-(2, 3- 1? D ﬁ’ ‘fd' 'm1m§' az 'edazol e is prepared according
to the praqg: zég_ -1H i ndene- 2-carboxylic acid

met hyl est1er4(5}m:h-ﬂilhw@43 m rmmaéazamnﬁaadlé.l ng 5 materials. Mp. of the
hydr echl onsm(@-mwmm&ss euhvl 1H:ﬁ|aee24v dﬁdaachd oride salt of

4(\5) (2, 31 300' ’r““ i mdazole: MS: 226 (25, [err]),
197 (17, 23 'ag gl gm 91 (17). [err] NMR (80 Mz,
[e”]zo 4(5; 2&3.h aleor fed t, [err]), 1.79-1.99 (2H m .

10 [ar])21AB)-(13=&6m&23-d{hedrb]1H4nd[a:ezw]umiaaz’b& [err] 16.4 Hz (4H, [err] and -
[err] of t2hé(5i-ﬁeﬂamwdrq- r°X7-1l®8‘d€’ﬂ29h lﬁb*oiem arorratlc) 7.31 (1H, d, [err]

1. 4Hz, im? 3-pihvi rindap 2y . Exanple 18

4(5)- (2, 3-23(4@& °'§3 ? tdy-F ﬂadt géhmz gbl m dazol e 15

4(5) =4 2, 32&@.@@.%;}, 5{ 1 H-riden-DARMIGezoN. ) | M dazol e is prepared accord| ng
to the pr@T.eiiH28-Wikydo<znrk t¢1ﬂ nmn-ﬂgl)aaudimle hydr o- 1H i ndene- 2- car boxylic acid

met hyl es@8riS2ep [Plh\@ %-d'b'p@m'ﬂuenc&s Zyt)'m'ﬁ!aFcﬂg materials. Mp. of the

hydr ochl orzg(%%’e‘gg: {ﬁ““a ﬁ:ﬁ’) i ok 2 alt of
4( 5) 3‘ 2, 3'3d sQ6r 1Ln 82dle‘as a:meml a& llewhe.zﬁn R IS hmgeggpd §22
[err]), an]:lglz afek? def[ned! l’n]c)aam 18rd R,1iORydrdgen, methyl 6ty 4n frd9:, 129 (10), 115

(15), 97 (ltdjogesnting 4 F9mpoBdd ¢f¥&muia77 (38), 69 (16), 57 (18) 55 (17), 51
(10). [err] NWR (80 WMHz, MeOH-Jerr] 0.86 (3H, distorted t, [err]),
1.00,1.50 (4H, m [err]), 1.8132.00%2H, m [err]), AB quartet: [err] =
[err] 3.23, [err] 16.4 Hz (4H, anﬁ [err] protons of the indane ring),
7.05-7.25 (4H, m aromatic), cHerr] 1.4 Hz, im5(4)), 8.81 (1H,
d, [err] 1.4 Hz, im2). 25 Ex o

. 45 4 .
\_/  wherein, R,, R; and R, are as defined in claim 1 to give a product of the formula

R
3 R
Wi
50 \ C—-CHZHaI
g X
R

4

55 wherein Hal is Cl or Br
b} reacting the said product with formamide to give a compound of formula
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1‘4(5) (2,3-Di hydro-2-ethyl-1 -hydroxy-1 Hinden-2-yl)im dazole a)
4(5)-(2, 3-Di hydro-2-et hyl - 1- oxo- 1Hi nden- 2-yl ) i m daz anone -
.(Li ebigs Ann. Chem 347 (1906) 112) is al kyl at ed Wi tﬁl““ﬂ}mamummnr |
acetone in 30 the presence of sodluntarbon '
2-acetyl - 2-et hyl - 1-i ndanone. TRE gc‘&%ﬂ %r%ﬁp |s brom nated with brom ne in
met hanol  anghibidis kgh g edeRattyy cRAALIINGo bive § @niPBIFdde cammebaf @si@.1. The mel ting
pdint of taden poadsitt treprdpasdorn o a[cempgunfifas damed hwla'raéet'*athec)ompbses reacting a
4(5) - 2, @nipiohytiefdorruiat hyl - 1 - hydr oxy-1 H-inden-2-yl)ini dazole 35 The
car bopyl group of oxo inden jm dazgle fromthe step a) is reduced to the
al cohol group with sodi um bo %hydrﬁdﬁh eF%hanoI The product is the
m xture of cis-trans stereoi etpufification of which is !
acconpl i shed by liquid chro a)k)/‘3 Er&T%omer as hydrochl oride (m p.
[err]): 40 [err] NMR (80 OH eﬁg] 0.73 (3H, t), 1.86 (2H, m,
336'%2 m, 3.61 (3H, s), 95;15(1H s), 7.06 (1H, d), 7.2-7.4 (4H, m,
8.69 (1 t 0, 18P cdWidningBYeHHcb @b |
0. 80 (BHV{?:TE 0?5 ﬁ84%?&ﬁ5%acﬁ%yﬁgﬁiﬁ%hllo§g 'hgggen Jﬂw%s)am 15 (10, 8y . 6. 87
(1H, 45 d), 7.2-7.4 (4H, n') 8.54 (1 H d). Exarrple20
4(5)-f2,3-Di hydro-2-ethyl -1 Hinden-ARyl)-inidazol e The oxo derivative
prepared in the exanple 19 (step a A he hydroxy derivative (step b) is
50 hydrogenated in 2 N hydrochloric acid in the presence of 10% pal | adi um
on car bdwheggin ROGIkWWicirto 7 her erseor @fyl dhisde t@rboo emmels and wieraireyaihd Brcanbxt ur e
is fidt é?'@'&i“"a‘ﬁgh g ketagrrup. p :ﬂ%earmeaaueﬂeqtgfomekmrw + With fervastidg ip give
cht-ori dé v@’&“ﬁ S&%ﬁ(‘n“@%épi&ﬂﬁawﬁ b S BA EXARAAIR o BB Rors T O

fp

t he resiHbiBoth\W) afyewhtd ﬁ%@s hhl g Q5 | e using
dky hydr ogen chI oride in et hyl acetate has Mp.: [err]. 55 Clains for
the @ontracting States: BE CHHE FR §B IT LI LUNL SE 1. Substituted
i mi dazol es of the formula [err Q0 6k 85 EP 0 183 492 Bl Exanple 17
4(5)-(2, 3- D hydro- 2-n- propyl - x 2-yl)imdazol e
4(5)-(2, 3- D hydro-2-n-propyl - 5 7N\ i dazol e is prepared according
to the procedure of Exanple 7SI ng 2, 3-{ti bydr o- 1H i ndene- 2- car boxylic acid
met hyl ester and n-propyl bromé4de as starfg‘l ng 5 materials. Mp. .of the
hydrochloric salt: 169-[err]. The hydrochHoride salt of -
4(5) - ( 2,'3oide hyumreund ap-dsfiendyn clditt-§ nden- 2- yl ) i mi dazol e:
2% 34. A process for the preparation of a compound as claimed in cldim 1 wherein R, is hydrogen, R;, R,
and X are as defined in claim 1 and R, is hydrogen, methyl or ethyl which comprises brommatmg a
compound of formula

Ra Ba

@ i
C—()H3
X
Ra
B . 45
N to give a compound of formula
R
3 R
2 Br O
50 il
C—CH, Br
« Hy
R4
which is reacted with formamide to produce a compound of formula
R
3 Rz
60 N\ ' N\>
. x l\'l
R

4
65 which is hydrogenated to give a compound of formula {l).
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- MB: 226 (25, [err]), 197 (17, [err]), 183 (100, errm
NVR (80 Mz, 0.79-1.31 (5H, 0.88 di

[1?r7£r9!1.99 EZH, m 1([)er[]err])-, AB qUar'Eet [nerr] [Ief E’"ﬁmmmmﬂ .4 Hz

4H, Land f the ind 75-7.25 (4 Sas :.

e L Th b are] Phbls)) B g Yegleeg o T 2P (I T e O T

4(5) - (2, 3- DPhhreress for the brebardtiobtof Elﬁhlﬁ‘poﬂndjks)cldlrﬁédjraz:ﬁlne1 Mnich comprises reacting a ¢
4(5) - (2, $oPreipd oot fmyEt yl - 1 H-i nden-2:yl) i.nmidazole is prepared accordi ng
to the procedure of Exanple 7_using 2,3-di hydro-1H i ndene-2-carboxylic acid

met hyl® ester and n-butyl brom
hydrochl oride salt: [err]. Theg
4(5) - (2, 3-di hydro- 2- n-but yl - C 2-CMi nl azol e: 20 MB: 240 (22,
[err]), 197 (12, [err]), 183 00 ; [é?r]) (24), 141 (23),129 (10), 115
(15), ™7 (11), 91 (17), 81 (18), 77 (38) 69 (16), 57 (18), 55 (17), 51
(10). [err] NWR (80 MHz, MeOH4 err] .86 (3H, distorted ¢, [err]),
1.00-1.5 uartet: [err] =
[err] 3. %éhgr eFr irg}a J‘fgzwgr)mp “g"z[ﬁ;“f" Qm‘Ir‘dg't_ljdg' er%%pOLndtﬁl?m% “the indane ring),
7.05-% 25 (4H m aromatic), 7.31 (1H, d, [err] 1.4 Hz, im5(4)), 8.81 (1H,
d, [err] 1.4 Hz, im2). 25 Ex& pl e 19 4(5);(2 -Di hydro-2-ethy|-

- hydroxy-1 H i nden-2-yl )|n1dn gl.e a) .
4(5)- (2, 3- D hydro-2-et hyl - 1- Fgé _{E Eé)rnrdazole 2- Acetyl - 1-i ndanone
(Ligbkgs Ann. Chem 347 (1906 s al ted with ethyl bromde in
acetone in 30 the presence of, sodruncarbonate to

2\§ﬁetyl 2-ethyl - 1-i ndanone. Fhe acetyl group is brom nated with bromne in
metfanol |& Oynidieating in for as before. The nelting
poi nt ,pf tﬂ‘qs;egc%‘n' q'?go%mg"a e""rjeswf% fﬁ"?'ﬂ?u(’ { ?ﬁ‘mn{"‘e‘?"h acetate). b)

4(5)-2, 3-Di hydro 2-ethyl -1- hydroxy 1H i nden- 2- yI)rnldazoIe 35 The
carbOnyI group of oxo inden i® dazole from®he step a) is reduced to the

al cohol group with sodi um bor dri de CN et anol The product is the

m xtuge of cis-trans stereoi S l_rh Q&E cation of which is
adh ~Ci mer as hydrochl oride (mp.

acconplished by liquid chro
0 MHz, MeOH-[err] 0.73 (3H, t), 1.86 (2H

184- 185C): 40 [err] NVR
m), 336(2H , 3.61 (3H, 9, 515(1H s), 7.06 (1H, d), 7.2-7.4 (4H,

, |so drochlorr err] NVR (80 MHz,

|veor+if F"f"w'sd'géiﬁ"’%{i' " ifgins %ﬁ"? 6 3 formpaung.o qf“é?!}" © 3.24 (3H, s), 5.15
(1H, s), 6.87 (1H, 45 d), 7.R-7.4 (4H m, 8.54 (1 H, d). Exanple 20
4(5)-(2, 3-D hydro-2-ethyl -1 HY nden-2-yl) - ?nrdazole The oxo derivative
prepared in the exanple 19 ( or th ydroxy derivative (step b) is
50 h¥fdrogenated in 2 N hydr Cd4ae+f£N§>the presence of 10% pal | adi um
on carbon at 70C. Wen the up e of yd n ceases, the reaction mxture
is filtered and nade al kalin A The g; uctHrs extracted wi th et hyl ene
cQ%prrde which is mashed with? wat er9 dPHed and evaporated to dryness. From

resi \9“81‘ \é%glft%? I\H:% prl;lrgrq:ua%itd t(?‘%%/egg‘(szqempoﬁnd gpﬁﬁrmu‘ h[e P?’/?r ochloride using

de as st@rtrn materials. Mp. of the
\drochqorrd salt of

&

S dry hydrogen ace

Rq R
50 ] N

R O
55 4
which is either
(a) hydrogenated in the presence of palladium on carbon as catalyst to give a compound of formula:

i
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55 &aims for the Contracting States: BE CHDE FR G IT LI LU NL SE 1.

Substituted i mdazoles of the formula [err] 25 EP 0183 492 Bl and Lhei_r—

non-toxic acid addition salts, wherein Xis [e

alkyl of 1 to 4 carbon atons, al keBp! 082492 mcar bon atlmnmgmuuw”!n

OCH2CH3; R2 H. err

H [err] orw%'—é] 'S red["?fdll'[]ahNagﬁhtglgivaéﬁ"m%’”"%ﬁﬁg?h’l‘ﬂ id i mi dazbl €s dccording to

claMh 1 wherein X is [err]. 5 3. Substituted im dazol es according to

claiml1l wherein Xis [err]. 4. Subs |tuted i rpdazol es according to claim1

wherein Xis -O. 5. Substituted i 5 bc}dl ng to claim1 wherein

[err] is hydrogen, [err] 6. Substi 9T es according to claim1l

wherein [err] is hydrogen, [err] is [err]. 10. 7. Substituted

‘i m dazol es according to claim1 wh®sein perr] is hydrogen, [err] and X is

CH2 and 'F’QZDP“I?B and R4 are hydrogen. 8.

4(5)-(2, 3- yrol 2- mdazl 9. . -

4(5)-(2. 3-Di hy % e ﬂ?"%ﬁ‘?y%/‘% FiRraas d Bt fortyja:

4(5) - (5-Brono- 2, 3-di hydrobenzofurﬁn 2- yI)|md zole. 11. -

4(5)-(2,8-Di hydro-2-et hyl - 5- met hy (3 1H- i nden- 2} yI )i m dazole. 12.

4(5)-(2-Ethyl -1, 2,3, 4-tetrahydr ongifatd dazol e.

4(5)-(2,3-Di hydro-2-ethyl-1 -meth N%yl)lmdazole 14.

4(5)-(2, 3-Di hydro-2-n-propyl - 1Hi P& azole. 15

4(5)-(2,2-Di hydro-4-met hyl - 1H i n&gn- 2- y§) i m dazol e. 16.

4(5)-(2, 3-Di hydro-5-net hyl - 1Hi nden- 2-yl')i m dazol e. 17

4( 5Y- (2, 3- DVAGRyisGvdrogpsatpd) in-the-presekeref paliptiyinrpn darbo ©.givk 8 .compound of formula:

4(5)-(2,3-Di hydro-1, 4-di net hyl - 1H-| nden- 2-yl )i m dazol e. 19.

4(59/ (2,28- Di hydro-1, 6-di met hyl - 1Hg nden-2-yl )i m dazol e. 20.
5- o]
5-
2

4(5)-(5-Chl oro-2, 3- d| hydr o- 1H-i nd Rzol e. 25 21.
4(5) - ( rono- 2, 3-di hydro- 1H i nde . iMz0e. 22.

4(5)-( Di hydro 1- hydr oxy- 1H i nd@ ' :

4(5) - (2,58- Di hydr o- 2- met hyl - 1H i ndef> -y |mdézo|e 24.

4(5)-(4-Chl oro-2, 3-di hydro 1H i ndBa- 2- yI)|mdazoIe 25. 4(5)- (4 Brom)

|2_|_ ?n g Ie Eygr 3 1':9,: eé%!ag Lonrgrp%smgnl c%mp:r%gng a substltuted lgfl d)azoqe as clalmen ¥n anv.pne c% cla%s 1

patible, ph uticall tabl
4(5)-(2 3.;3 D‘ ‘UEEO?@‘&BHUat’ 33%15 ';é r g ﬂa mé'ﬁk‘@%ﬁ t??s?)f;élnon-toxnc acid addition sait for
4(5)-(2,3 Dsbyfdmaaa/ éiadla;r&bépydraﬂxhbdnuden -yl)im dazol e.

Claims for the Contracting State: AT

Bro
, 3-
38~

40 1. A process for the preparation of a substituted imidazole of the formula
1 .
& | N\> ("
N\ X N
R4

50  and its non-toxic acid addition salts, wherein X is —CH;—, —CH,CH,— or —O—, R, is H, alkyl of 1—4
carbon atoms, alkenyi of 2 to 4 carbon atoms, OCH, or OCH,CHj, R, is H, CH,, CH,CH;3, OCH, or OH, Ry is H,
CH,, CH,CH,;, OCH, or Hal, R, is H, CH,, CH,CH,, OCH, or Hal, and Hal is halogen which comprises
halogenating a compound of formula

56 A
3 Ay
o
N~
« 3
60
Ry
65
29



4(5)- (2, 3- D hydro-2-et hyl - n '
Process for the preparation of an im dazole as clai red T ctarmi;—wherien

[err] is hydrogen and R3 and [err] are as defined in clgj S
hydrogen, nmethyl or ethyl, which conprises: a) hal ogenaﬂ'mlmnmmﬂmﬁuff
formula [err] 40 45 wherein, [err] and [err] are as detined u nnclai to
gi ve a product of the fornul aEPeOr83%492hBtein Hal is C or Br b) reacting
the sapRer@lh ROWS ' ' t lve ompound of fornula 60 [err] 26.
EP 0183 492‘51%'{*3 égﬂ\ﬂﬁtwaiac%%é%tmﬁgﬁ'eﬁ%gﬁa ﬁ’?i‘%&p@%ﬁ%ﬁ ytically to give a
conpound as clained in claiﬁgl. 32. A process for the preparation of a .
conpound as clainmed in claiml, fchoconprises reacting a conpound of . .
formula [err] wherein [err] [lerr] are each hydrogen, hydroxy, -
hal ogen, am no, -O-al kyl co ) C1¥%%ecarbon atons, or 15 ,
[err] (wherein [err] is alk of to 7 carbon atons or aryl of 6 to 10
carbpn atons); and wherein'l4err] and [err] can be 20 conbined to forma
ket o gk f ' . oup, with
For marn i Aills CGF B0 (Ao LRI M 0P i STROES i § ol il P,
process for the preparationf a conpound as clained in claim1 wherein R3
is g halogen and R4 is Hor Noth K2 and R4 are hal ogen atons, which
conprises: hal ogenating a c \f formula 25 [err] 30 to give a
cogpound as defined in clai 5 34. A process for the preparation
of a conpound as clained in gra mX4 ersyn [err] is hydrogen, R3, R4 and X
are as defined in claiml aRg [err] i drogen, nethyl or ethyl, which
co\aap’ri ses brom-nating a conmpound of forfula [err] to give a conpound of
formilgaqg Eydroger_lating the later catalytically to give a compound of formula (1), wherein R, is hydrogen, R, and

. R, are as defined above, and R, is hydrogen, methyl or ethyl.

2_..A process for the preparation of a compound of formula | as defined in claim 1 which comprises
25 reacting a compound of formula ' '

EPZ

R
3 R, W
. f 15 ?6 -
30 o : _ C—C—H
. . { 1
X R
A 8
4 - .

_wherein R, Rq, R; and R, are each hydrogen, hydroxy, halogen, amino, -O-atkyl containing 1 to 7 carbon
35  aroms, or : :

0
—O—C—Rg

8

(wherein R, is alkyl of 1 to 7 carbon atoms or aryl of 6 to 10 carbon atom); and wherein R; and R, can be
U combined to form a keto group, or Rg and Rq can be combined to form a keto group, with formamide to give
a compound of formula () as defined in claim 1.
3.A process for the preparation of a compound of formula | as defined in claim 1 wherein R; is a
< ?:Iog?n and R, is H or both R, and R, are halogen atoms which comprises halogenating a compound of
rmula :

85 to give a compound of formula | as defined above.
4. A process for the preparation of a compound of formula | as defined in claim 1 wherein R, is

hydrogen, R;, R, and X are as defined above and R, is h drogen, methyl or ethyl, whi i
brominating a compound of formula : ydrogen. v vl. which comprises

60 R Ry

30




B e —— e

Q[er.r] 55 which is reacted with formam de to produce a conpound of fornul a

[err] 60 65 which is hydrogenated to give a conpound ogﬁu[mﬂﬂwﬂmumj’s
EP 0183 492 Bl 35. A process for the preparation of a dé : d
in claiml, which conprises reacting a conpound of the for ful & [%rrﬁ 10

erein Ris a benzyl group w | ride to give a conmpound of
formula: 15 [err] which is reag"egpi'/mg?#gs%tﬁﬁm cyanide to give a conpound

of for miP &¥e 28opoyqy of the formula ) [err] 35 which
is hydrolysed in alkaline solution to give a conpound of formula: R N 40
[err] 45 which is reacted w t'§ pol osphoric acid to give a conpound of

'a)? hydr ogenated in the presence of

formula: [err] 50 55 which is
cacegmpound of formula: [err] 60 55

pal | adi um on carbon as cat al
28 EP O 183 492 Bl

2
' N
15 \ ' \>
X l:j
k/ R4 H

20 which is hydrogenated to give a compound as defined above.
C 5. A process for the preparation of a compound of formula | as defined in claim 1 which comprises
o/ reacting a compound of formula :

2 OH T
| N
CH2—CH—E ,>
N
( .

wherein R is a benzyl group, with thionyl chloride to give a compound of formula:

35 -
R
Ct |
| N
_ CHZ'—CH—-E ,>
N
40
: 4
which is reacted with sodium cyanide to give a compound of formula:
o/
i i
T N
CH,~CH —EN/>
&0
A .
which is hydrolysed in alkaline solution to give a compound of formula:
* R
|
N
CHé('JH —-EN>
% )

C.
H
04’ \OH

&5
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which is reduced with [err] to give a conpound of t he fom
reduced with NaBH4 to give a conpound of fornula: 15

[err] 20 which is hydrogenated in the presence of pall adi l"l"mm”" M']'”m
give a conpound of formula: _EB Pet83 492. BA phar naceuti cal coFrp05| th O
cormrwﬁacmr@acéauﬁthh&vah%gphbm&gﬁg'g. s3% SofadthdBiloil 2Ny one of clalms 1 to 30

i R.association wt ceufical y acceptable carrier. 35
37. An imdazole derlvatlvehas clal rred in any one of clains 1 to 30 or a

nons toxic acid addition sal 3 for use i therapy as an [err]-receptor

ant agonl st. Gt | tate AT 40 1. A process for
the preparation of a substi +agezope of the fornmula [err] 50 and
its non-toxic acid addition in Xis [err] or -O, [err] is H,

aIk | of 1-4 carbon atons,rgl ken';al of 2 to 4 carbon atonms, OCH3 or [err]

5&' Lﬁlg, or OH, R3is H [err] or Hal, [err] is H [err] or
Bl shalia k ARE Brel o psaagnmo%%fbmsqgﬁlgau D6 PeohdTRRURE, Al f Or MUl 2
[err] EP 0183 492 Bl

whereln [err] and [err] aremps defined above, to give a product of formula
[er"r] 10 wherein Hal is O & _Br, reagtvNog the said product with formam de
to give a conpound of formu hydr ogenating the | ater
catalytically to give a co forfflul a (1), wherein {err] is hydrogen,
[err] and R4 are as defined/abov andFR2 i s hydrogen, nethyl or ethyl. 2.
A}ﬁ’rocess for the preparati én of conpound of forrmula | as defined in

cha m r reacti rrpound of formula [err] 30 wherein
[err] }Ch'sre$ﬁdep{a]dagﬁ‘et° Ehcﬂmﬂ? Qgﬂamﬁ@droxy, hal ogen, am no, -O al kyl _

cQontaining 1 to 7 carbon 35‘:;3 arons, or
25

or
{b) reduced with NaBH, to give a compound of formula: -

35
- Ra . T
N
OL >
P _ N
which is hydrogenated in the presence of palladium on carbon to give a compound of formula:
W/ R
N
>
: {
50 H
Ry
6. A process for the preparation of a compound of formula | as defined in claim 1 which comprises
halogenating and reacting with formamide a compound of the formula
55 Ry o
Ry
60 ﬁ—CHs
R 4 o)
65

32
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[err] 40 (wherein [err] is alkyl of 1 to 7 carbon atons—or—aryl of 6 to 10
carbon aton); and wherein [err] and [err] can be conbjrﬁﬂ i’ﬂ forma keto

group, or [err] and [err] can be conbined to forma k gmﬂwmnlxx

“tormam de to give a conpound of fdERub83a92sBdefi ne

process for compound of formula I as defined Sin*claim
1 wherein: [errFa%%B&{]QH)tﬂgﬁpéﬂg R4 is Hor both R3 and R4 are hal ogen

at ons whi ch conprises hal ogenati gy a cogpound of 45 fornula [err] 50 55 to
gi ve a conpound of fornmula I as d Lnedlaboye, 4. A process for the
preparatidn of a conpound of for s defined in claiml1 wherein [err]
is hydrogen, [err] and X are asQ sboiye and R2 i s hydrogen, nethyl
or ethyl, which conprises brom nafing a corfpord of formnmula 60

[err] 30 EP 0183 492 Bl to giveé a conpou of the formula [err] 10 which
is reactdfl with formam de to produce a conpodnd of forrrula ferr] 20 which
is hydrogen‘é{'f'?'qh e, as_defined above ess for the
preparation of>a ¢o "?)tﬁn eTp SS"CWf%laf U o &3Pere 8glvﬁ 3? ??%ﬁ‘i

conprises reacting a conpound of Rpornula 25
OH [err] ™80 wherein Ris a benzyl . ffy thionyl chloride to give a
conpound of fornmula: 35 d [err] feacted with sodium cyanide to
gi ve a compound of formula: 45 wh vy oysed in alkaline solution to
gi ve a conpound of formula: 55 R{

4 t
20 N
LN {b) reacted with NaBH, to give a product of formula
o/ % Ra OH R
B 1
~UD>
3 .
0 Ry \
and then hydrogenated in the presence of palladium on carbon to give a compound of the formula
3 Ry
Ry
\>
40 Ry
7. A process for the preparation of a compound of formula | as defined in claim 1 which comprlses
halogenating and reacting with formamide a compound of the formula
45
| Ry (o]
Y/ R
50 A ﬁ_CHs
4 o 0
to give a compound of the formula
55 Ry o
R,
: an
H
85

33




31 EP 0183 492 Bl which is reacted with pol yphosphoric acid to give a ‘

conpound of fornula: [err] 5 which is either (a) hydr m
presence of palladiumon carbon as catalyst to give ajmm J“M“lmmjl a:
[err] whi ch:is reduced with Negpiiot@30492 B1conpound of*fdrmi a® [Brr] 25

Hf redyced wi ve a co nd of fornula: 35 err] 40
V\/m ch |V§h'ﬁﬁ’ﬁj?yc5’b°é‘ﬁ'éat’e€d”'ﬁ:?4dfcﬁfgg Fé§%‘ﬂ%°é'"g3’0f§'£r‘1' adi um on car bon tE) gi 1/e a
compound of formula: [err] 6.r4 process. for the preparation of a conpound
of formula | as defined in claym 1 whi chgconprises hal ogenating and
reacty ng V\nthformamdeaco (@}9 e'fornmula 55 [err] 65 32 EP
0183492 1 2 g e a conpound of the fornula [err]
10 which is either (a) hydrogegnated Npresence of pal | adi um on car bon
to give a conpound of formulaqerr] 15 or (b) reacted with [err] to give
a prd8luct of formula [err] H

8. A process as claimed in any one of claims 1 to 7 in which the product obtained is converted into a
non-toxic acid addition salt.

15 Patentanspriiche fir die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE

1. Substituierte imidazole der allgemeinen Formel:

20 Ry A,

R
* >
~ N (1)
2 gy )

und deren nicht-toxische saure Additionssalze, wobei X —CH,—, —CH,CH,— oder —O— ist, R,
Wassarstoff, ein Alkyl mit 1 bis 4 Kohienstoffatomen, ein Alkenyl mit 2 bis 4 Kohlenstaffatomen, OCH; oder
30 OCH,CH; ist, R, Wasserstoff, CH;, CH,CH,, OCH, oder OH ist, R; Wasserstoff, CH;, CH,CH;, OCH; oder Hal
ist, R, Wasserstoff, CH,, CH,CH,, OCH, oder Hal ist, und Hal fir ein Halogen steht.
2. Substituierte Imidazole nach Anspruch 1, bei welchen X fir -—~CH,— steht.
3. Substituierte imidazole nach Anspruch 1, bei weichen X flir —CH,CH,— steht. -
4. Substituierte Imidazole nach Anspruch 1, bei welchen X fiir —Q— steht.
35 5. Substituierte Imidazole nach Anspruch 1, bei welchen R, Wasserstoff, CH;, CH,CH,, OCH,;, OCH,CH,
ist.
6. Substituierte Imidazole nach Anspruch 1, bei welchen R, Wasserstoff, CH,, CH,CH3, OCH;, OCH,CH,
und X CH, ist. .
7. Substituierte Imidazole nach Anspruch 1, bei welchen R, Wasserstoff, CH;, CH,CH,, OCH,, OCH,CH,
40 und X CH, ist, wdhrend R,, R; und R, jeweils Wasserstoff sind.
8. 4(5)-(2,3-Dihydro-1H-inden-2-yl)-Imidazol.
9. 4(5)-(2,3-Dihydrobenzofuran-2-yl)-imidazol.
10. 4(5)-(5-Brom-2,3-Dihydrobenzofuran-2-yl)-imidazol.
\) 11. 4(5)-(2,3-Dihydro-2-Ethyl-56-Methyl-1H-inden-2-yl)-imidazol.
45 12. 4(5)-(2-Ethyl-1,2,3,4-Tetrahydronaphth-2-yl}-imidazol.
13. 4(5)-(2,3-Dihydro-2-Ethyl-1-Methyl-1H-inden-2-yl)-Imidazol.
~ 14. 4(5)-(2,3-Dihydro-2-n-Propyl-1H-inden-2-yl)}-imidazol.
18. 4(5)-(2,3-Dihydro-4-Methyi-1H-inden-2-yl)-Imidazol.
16. 4{5)-(2,3-Dihydro-5-Methyl-1H-inden-2-yi)-Imidazol.
50 17. 4(5)-(2,3-Dihydro-1-Methyi-1H-inden-2-yl)-imidazol.
18. 4(5)-(2,3-Dihydro-1,4-Dimethyl-1H-inden-2-yl}-Imidazol.
19. 4(5)-(2,3-Dihydro-1,6-Dimethyl-1H-inden-2-yl)-Imidazol.
20. 4(5)-(5-Chlor-2,3-Dihydro-1H-inden-2-yi}-Imidazol.
21. 4(5)-(5-Brom-2,3-Dihydro-1H-inden-2-yl}-Imidazol.
55 22, 4(5)-(2,3-Dihydro-1-Hydroxy-1H-inden-2-yl}-imidazol.
23. 4(5)-(2,3-Dihydro-2-Methyl-1H-inden-2-yl}-Imidazol.
24. 4(5)-(4-Chlor-2,3-Dihydro-1H-inden-2-yl)-imidazol.
25, 4(5)-(4-Brom-2,3-Dihydro-1H-inden-2-yl}-imidazol.
26. 4{5)-(2,3-Dihydro-2-Ethyl-1H-inden-2-yl)-lmidazol.
60 27. 4(5)-{2,3-Dihydro-2-n-Butyl-1H-inden-2-yi)-imidazol.
28. 4(5)-{2,3-Dihydro-2,5-Dimethyl-1H-inden-2-y{)-imidazol.
29, 4(5)-(1,2,3,4-Tetrahydronaphth-2-yl}-imidazol.
30. 4(5)-(2,3-Dihydro-2-Ethyl-1-Hydroxy-1H-inden-2-yl)-imidazol.
31. Verfahren zur Herstellung eines Imidazols nach Anspruch 1, wobei R, Wasserstoff ist und R; und Ry
65 die in Anspruch 1 angegebene Bedeutung haben, und R; Wasserstoff, Methyl oder Ethyl ist, bei welchem

34




R0 and then hydrogenated in the presence of palladiumon carbon to give a

SPOREL O e LR S o of 0 comound of tormita 1 ol N ALK

1 whi ch conprises hal ogenating aB#® 0ct83 49g Bith fornani de’ a COf’fDOlﬂndSOf*
th ormul a [err] 50 to give a conpound
of Qt);]e for rmalf}gmg%/erbmdung der aligemeinen Formel: [err] 65 33
EP0183 492 Bl which is hydrogenatigd with Pd/C to give a conpound of formula
[err] 10 H 8. A process as claine§Jn Ay ene of claims 1 to 7 in which the
pr oduct®obtained is converted in tlbxi c acid addition salt. 5s

Pat ent ansprui che fM die Vertrag g "eH DE FR GBB IT Li LU NL SE 1.
Substituierte | mdazol e der alig&neinen Fornel: ~' K20R 25

tl R4 H und deren“nicht-toxische saure Additionssal ze, wobei
X - H2- -"- nalbipdatda-wiakl @bbei B;, Ri Ghd RRiie MSﬁﬁe‘ﬁhCchBegeSén@ BeldGiing Wat;enlw&iésuéh ein
Kohl enstoﬁ’fmbmllgmweﬁll’nemvyl mt 2 bis 4 Kohlenstoffatonerr, OCH3 oder 30
OCH2CH3 ist, R2 Wasserstoff, CH2, CH2CH3, OCH3 oder OH ist, R3 Wasserstoff,
CH3, CHZCHB, OCH3 oder Hal |st RR4 V\aﬁserstoff CH3, CHZCHB OCH3 oder Hal
ist, urgl Hal fur ein Hal ogen st 242 Surb)stl tuierte I mdazol e nach

Anspruch 1, bei welchen X for - tll Substl tuierte I mdazol e nach
Anspruch 1, bei welchen X fM - X teht 24 Substituierte Im dazol e
nach Anspruch 1, bei welchen X ffor --- steht. 35 5. Substituierte

| fi_gdaze@t e nach Anspruch 1, bei 'wel chen Rl Wasserstoff, CH3. CH2CH3, OCH3,

OCH2CH3 i &ribt, Ge,w%upec,;,ygwlgggfgris{rm@zol e nach Anspruch 1, bei wel chen Rl

Vasser st of f ,b) bilSvelcherz GadProdukitnisit Fm%elwdle%m% dessllge%emeﬂ‘%%é fuierte
| Mi-dazol e nach Anspruch 1, be! wel chen Rl Wasserstoff, CH3, , OCH3,

OCH2CH3s 40 und X CH2 ist, wahr'@d R2, R3 und R4 ]EWEI |'s V\asserstoff si nd.

umgesetzt wird, und bei welchem
c) dieses letzte Produkt katalytisch zu einer Verbindung nach Anspruch 1 hydriert wird.

. 35 32. Verfahren zur herstellung einer Verbmdung nach Anspruch 1, bei welchem eine Verbindung der
allgemeinen Formel:

R

3 R,
s e
40 C—C—H
_ : x [
) L
4

v wobei R, Rg, Ry und R, jeweils Wasserstoff ine Hyd | Hal A d
45 s¢ Mg, Ry ] eine Hydroxylgruppe, ein Halogen, eine Aminogruppe oder ein
~ —O— Alky! mit 1 bis 7 Kohlenstoffatomen, oder

0
I
50 . _O_C"—'Rg

. ist {wobei R, fiir ein Alkyl mit 1 bis 7 Kohlenstoffatomen oder Aryl mit 6 bis 10 Kohlenstoffatomen steht,
und wobei Rs und R, baw. Rg und R, jeweils zur Bildung einer Ketogruppe verbunden werden kdnnen, mit
Formamid zu einer Verbindung der allgemeinen Formel (I) nach Anspruch 1 umgesetzt wird.

55 33. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, bei welchem R, ein Halogen und R,
Wasserstoff ist, bzw. R; und R, jeweils beide Halogenatome darstellen, bei welchem eine Verbindung der
allgemeinen Formel:
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9. 4(5)-(2, 3-D hydrobenzofuran-2-yl)-1mdazol. 10. !
4(5) - (5- Brom 2, 3- Di hydr obenzof uran-2-yl)-1m dazol . du ,””'”'"I
4(5)- (2, 3-Di hydro- 2- Et hyl -5- Met hyl -1 H i nden- 2- yI)-I m ”mHHm
"4(5)-(2-Ethyl-1 , 2,3, 4-Tetrahydronapht h-2-y1) -1 m dazol .
4(5) (2,3-D hydro 2- Et hyl - 1- E&Dy183|4|92nﬂdn 2-yl) -1 mdazol 14.
a2-yl)-1mdazol . 15.
4( 5) - %getﬁerg rE)Y g&%rﬁ%ﬁgp%gdiﬁﬁlﬁgﬁq |Ahsgriiehd alzed velcHien R, Wasserstoff ist, R,
4( 5) - RRudt Xi jesheits-ib AMdprdely ! adddgebaaeBrdRutyrig)haben degAt | Wasggstoff, Methyl oder Ethyl
4( 5) 5 (2, b8L Widhpaireine Verindug der pllopmeieen-FR¥) - i mi dazol . 18.
4(5)-(2, 3-Di hydro-1, 4- D|meth¥(l-1 H-inden-2-yl)-1mdazol. 19.
4(5)-(2,3-Di hydro-1, 6-Di net hywg-1 Hfenden- 2-yl) -1 m dazol . 20.
4(5)-(5-Chl or-2, 3-Di hydro-1H -yl -1 m dazol . 21.
4(5),; (5-Brom 2, 3-Di hydro-1 §=¢Hy dazol . 55 22.
4(5) (2, 3-Di hydro 1- Hydroxy- #en-2-yl ) -1 m dazol. 23.
4(5) - (2, 3- D hydro- 2- Met hyl - i nden-2-yl)-1m dazol . 24.
4(5)-(4-Chl or-2, 3-D hydro- 1H-|nden 2-yl)-Imdazol. 25.
4(5) - éﬁe.ﬂrm%d&dzehme.ae.aéﬂomn 2-yl)-1mdazol. 26.
4(5)-(2, 3-Di hydro-2-Ethyl -1 Hinden-2-yl)-Imdazol. 60 27.
4(5)-(2, 3-Di hydro-2-n-Butyl g1H i pden-2-yl ) -1 m dazol . 28.
4(5)-(2, 3-Di hydro- 2, 5- D net gpdgn- 2-yl) -1 m dazol . 29.
4(5)-(1, 2, 3, 4- Tetrahydr onap -l1fm dazol . 30.
%5’7"-(2, 3-Di hydr o- 2- Et hyl - 0X GheBn- 2-yl.) - | mi dazol . 31. Verfahren
zur Herstellung eines Inidazbrs nfich Anspruch 1, wobei R Wasserstoff i st
uRd, R3 und R4 65 die in Afypruch 1 angegebene Bedeutung haben, und R2
Wasserstoff, Methyl oder Ethyl ist, bei welchem 34 EP 0183 492 Bl a)
ei n& Rremisirywitdayelcherzuciidryielived eieqr VPdingderg deRaltpemeinen-Formel:- >_. C H-~CH3 R4
hal ogeni ert wi rd, wobei R2,RR3 und R4 die in Anspruch 1 angegebene
Bedeut ung haben, wobei sichysin PRpdukt der allgeneinen Fornel: 15
Rx- G- CH2Hal 20 N 4 ergibt, bei welchem Hal
C @®@der Br ist, und b) bei e% a2 Pdodukt mit Formanid zu einer
Ver bi ndung der al i genei nen X7 25N - R3
R2 A &

25 mit Formamid umgesetzt wird, welche zu einer Verbindung der aligemeinen Formel (I} hydriert wird.
35. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, bei weilchem eine Verbindung der
allgemeinen Formel: .

OH ',:'
| N
CH -CH—E >
2 N/
v/ 4

wobei R eine Benzylgruppe ist, mit Thionyichlorid zu einer Verbindung der allgemeinen Formel:

50 Cl ?
| N
CH2 CH—E />
N
55 4 .
umgesetzt wird, die mit Natriumzyanid zu einer Verbindung der aligemeinen Formel:
i
60 (I:N N
CHZ—CH—-E ,>
N
65 4
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‘1Na~~ 30

wird, und bei welchemc) dieses Ietzte Produkt katal ytis Il!E" Eﬁ ilil III'
Vet bi ndung nach Anspruch 1 hydri ég 49%°g1 32 Verf

her st el | ung-ei ner Verbi ndung nac Ans ruch 1, bel wel chem si ne Ver bi ndung
der™4l | geh’E‘ig?ﬁéﬁﬂlﬂdtﬁ@lihfefseifAIZIky'herMetbumu'hn &r Fidéobherrotrodlf atonen, oder 0 115
50 C-C ist (wbei RO fur
ein Alkyl mt 1 bis 7 Kohl enst of\gat onen.oder ?Aryl mt 6 bis 10

Kohl enst of f at onen steht, und wolpe+y RR und R7szw. Re und R8 jeweils zur

Bi | dung ei ner Ketogruppe verbu egHlen n, mt Formam d zu einer
~Ver bi ndung der al genei nen For nsh ) n§¢h ruch 1 ungesetzt w rd. 5533.
Verfahrsn zur Herstellung ei nerVer bi n9 g n.iLch Anspruch 1, bei welchem R3
sin Hallogen und R Wasserstoff i4t, b &8 und R4 jeweils bsids

Hal ogenat ome darstellen, bei wel chem si ne Ver bi ndung der ail genei nen

For mel.: 6%n alkalischer Losung hydrolysiert wird, welche mit Polyphosphonsdure zu eippr3¥erbindung der
"1lic II#aHWTeDF?{Te‘EP 0183 492 B1 zu ei ner Verbindung nach Anspruch 1
hal ogemd ert wird. 34. Verfahrenmrgur Her st el IRung ei ner Ver bi ndung nacb
Anspruch 1, bei welchem R Wasse toff ist, R3, R4 und X die jeweils in
Anspruch 1 angegebene Bedeut ung [} Wasserstof f, Methyl oder

Et hyl ist, bei wel chem eine Ver ‘ gemnei nen Formel: R3 ~ ~ G- H
t5 zu ¢ ner Verbindung der aligehei neli For nel: 01 I 5 bd
V™~ ders R3 3Bnit Formanid ungesetzt wird, welche

zu' ei ner \RGleROMRY dd@hwabdrgeei nen Fornel (1) hydriert wird. 35. Verfahren
Her st ¢d) ruG@eawsre KonVedibdiard W0 Kstdenbiof\ak [ataGBatdr, zuhﬁler verbiabig) d2F Bilgemeinen

k Ve i ngungoreel: al i gemei nen Fornel: R ~ O 40
wobei R eine Benzyl gruppe ist, @t Thi onyl chl orid zu ei ner Verbindung der
ai | genei nen Fornei: 50 N ItC
>
30 {
R, H
hydriert wird, die mit NaBH, zu einer Verbindung der allgemeinen Formel: ' -
35
A )
N .
>
“ )
Rq OH R

" reduziert wird, oder
U/ 45 (b) mit NaBH, zu einer Verbindung der allgemeinen Formel:

oD

55
reduziert wird, die in Gegenwart von Palladium auf Kohlenstoff zu Verbindung der allgemeinen Formel:
Ry
N
- S
)
H
Ry

65 hydriert wird.
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(t~~CGHBrAss mmmmees nges
Nat ri unzyani d zu ei ner Verbindung der ali gerrm nen For”ﬁl lﬂm ”u
-OHS 65 R 36 EP O 183 Bz, ~ ~111111 1 |

1111111 111 EP0183 492 Bl EF 0183 492 B1 L'N S urrgesetzt

W r d 3 Bharinpzeutiseh vetrilicte Zmeamﬁm\séjz'unglwﬂ :deubsmhlleg@nmldas:m ngebrefren; deR 5N
n pharmazeutisch vertretbaren Triger enthait | |

ruché;b Om Verbmdung mit einemn vertragliche i n
:% o\ m‘;q‘rz %gﬂ“ Ztv%s 2&\%‘%?{8"ﬁf“tm’ﬁﬁf‘?ﬁﬁ‘ﬁ?p‘h‘gﬁ‘gaﬁ?é zu ei oer
Vegr b| n ung ’.I ge I nen For ne

R Z(Patentanspruche fiir den Vertragsstaat: AT R A4 O ungesetzt wird, die
ent-weder '%ﬁ I n Gegenwart von Pal |l adi um auf Kohl enstoff als Katal ysator zu
ei ner V¥ “fﬁi‘dﬁg"'ﬂ%‘?"“ﬁ? PigesTUPTRIErED Imitazols 995 ajgegrelgn Formgliri ert wird, die nit
NaBH4 zu ei ner Verbi ndung der al l.gemeinen Fornmel: 35 R 3 R4 OH

H reduziert wird, oder 45 3( b) rifat NaBH4 zu ei ner Ver bi ndung der

al i genei nen Forrrel A3 SS~~~~~~~~~ 50N A4~ OH 5;‘: reduziert
wird, die in Gegenwart von auy Kohl enstof f zu Ver bi ndu d der -
al,] genei nen For nel : N

Ry H

und von dessen nicht-toxischen sauren Additionssalzen, wobei

x —CH,—, —CH,CH,— oder —O— ist, R, Wasserstoff, ein Alky! mit 1 bis 4 Kohlenstoffatomen, ein Alkenyl
20 mit 2 bis 4 Kohlenstoffatomen, OCH; oder OCH,CH; ist, R, Wasserstoff, CH,, CH,CH,, OCH;, oder OH ist, R,

Wasserstoff, CH;, CH,CH,, OCH, oder Hal ist, R, Wasserstoff, CH,, CH;CH,, OCH, oder Hal ist, und Hal fir
x_~ €in Halogen steht, bei welchem eine Verbindung der aligemeinen Formel:

. g )
. N 0
—CH,
X
A
30 4

halogerniiert wird, wobei R,, R, und R, dieselbe Bedeutung wie oben haben, wobei sich ein Produkt der
allgemeinen Formel:

R R
35 3 2 ﬁ
N C~CH,Hal
X.
40 ' Ry

ergibt, wobei Hal Cl oder Br ist, und bei welchem das Produkt mit Formamid zu einer Verbindung der
allgemeinen Formel: :

Ry
® N
\/
D
o Ry N
-

umgesetzt wird, und bei welchem dieses letzte Produkt katalytisch zu einer Verbindung der aligemeinen
Formel () hydriert wird, wobei R, Wasserstoff ist, R; und R, die vorstehende Bedeutung haben, und R,
55 Wasserstoff, Methyl oder Ethyl ist.
2. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (I} nach Anspruch 1, bei
welchem eine Verbindung der alilgemeinen Formel:

o Rs Ry
: Ry B B
C—C—H
X LA
R, Ry
&5 4

38




—
66" R4 65 hydriert wrd. 37 EP 0 183 492 B1

c s 36. Pharnazeutisch vertragliche Zu M u L“\e ein
substituiertes Imdazol nach ei neRPdOr18h482CBi' ¢ 1 rndung
mt einemvertr ch ve t baren Trage

| ni dazol derﬁgtfkggé,g ?’%} g@y,ds,esg é\rg;ﬁt,%é LGhe Mydrf’xﬁlsrup%eoe'ﬁ Ha'°geq eI!lnenI C'Fﬂg ”L"B?(‘i’dfcerﬁ'és
saures Additionssalz zur Verwendung als a2- Antagoni st zu

Behandl ungszweckern. 5 Patentansprul che @ir den Vertragsstaat: AT 1.
Verfahreh zur Herstellung ei nes substi tu(l! eF;ten | m dazol s der all genei nen
Formel: 10 to ~~ *~~*R3 R 15 Rr H
und von degp@dbslirG fiik eih Ay SHIE € Bis I XURIBRofiEdinkh 6den BBAINE Blbis 10RB@énstbifatbinih stent,

- CH2CH2- oderwebeiR;iupd R, k. RAApe By jeweiis fyr Bidung A«hkMetomprelvemUBdeli werden kdnnen, mit
Kohl enstrof f‘a’t"’@ﬂﬁ’ﬂ” eEpVenyi 'N-‘E‘l‘ #erzmgemet"elz FQST“S' (Y npeh AYNERS fffﬁ? ird.

ader
03205 "o e D o il ot
CH3. CH2CHZe ggg% ,gaes g,g,rsf $° CI—???“ oder Hal
i st, und HaI fur , ein Ha ogen steht bei wel chem ei ne Ver bi ndung der :

al i geneimen Fornel: R3 30~~~~~~~
hal ogeniert wird, wobei R2, R3 u

sel be Bedeutung wi e oben haben,

wobei sich ein Produkt der alige R2 -C

CCH2Hal R~~~~~ 40 ' W\} R4 ergi bt, wobei Hal C
oder Br zst, und bei wel chem daw Pr odukt ormam d zu ei ner Verbi ndung
der aligeneinen Fornel: R R 46 50 ~~~~m~~mm N H ungesetzt wird, und be|

we| chem di eses | etzte Produkt kat al ytisch 211 e| ner Ver bi ndung der

u bi nag g e el

al fﬁemal nerf P'g Pl 'r:\ %ur eg?el emerF %ﬁﬂler allg aimelﬁen l‘% g?él {n n§cth A&rqu @4

di, e vor sg ehﬁeﬂﬂ&n ed@éé |e Jéweils angegebene Bedeutung haben, und R, Wasserstoff,
Methyl oder Ethyl ist, bel welchem eme Verbmdung der allgemeinen Formel

: Rs Ay
" Lo
. - H3
X
Ry
35 .
zu einer Verbindung der allgemeinen Formel:
R
3 R
2 Br O
40 . I
C—-CH2 Br
X
R 4 .
45 bromiert wird, welche zur Herstellung einer Verbindung der allgemeinen Formei:
N\ Ry Bo
. N
N
- ST D
7
R 4 H

mit Formamid umgesetzt wird, welche zu einer Verbindung der genannten Art hydriert wird.
55 5. Verfahren zur Herstellung einer Verbindung der aligemeinen Formel {I) nach Anspruch 1, bei welchem
eine Verbindung der allgemeinen Formel:

OH T
| N
CH —CH—E >
Z
2 N
65 4
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55 Wasserstoff, Methyl oder Ethyl !st. 2. Verfahren zur Hersteltung—eirner "’

Ver bi ndung der all geneinen Fornel (1) nach Anspruch i i ne-

Ver bi ndung der al | genei nen Fornel: 60 ”m"rm'"ni"mmmﬂ

2w, CC 60~~~~~~~~~~~~ ~-ER 10483492 B1~~~~~~~

R4~§8 EP 0.183 492 81 1 112r0l1r 11Dl 111111 P1! mobel R5, Rs,
nd 18 Rsies qegz’\%%@éI‘sé't"aﬁYh'Q“é‘FH‘é"WGF‘Bk‘W*Q’M'p?)éef aigemejsh 6gfene!: ei ne

Anlnogruppe oder ein .-O A mt 1 his g Kohlenstoffatonen, oder 0 5

R -O-CRg ist (wobei RO fur & Nk 'mtllMs 7 Kohl enst of f at omen oder

Aryl ®mit 6 bis 10 Kohl enst of nd wobei Rs und R7 bzw. R6 und

Rs jeweils zur Bildung einer ogruppé_ﬂi unden werden konnen. mt o

Formam d zu ei ner Verbi ndung Ader allgeWE|nen Formel (1) nach Anspruch 1

ungesetzt wird. 3. Verfahren™aur Herstellung einer Verbindung der

al | gOMRI a8 QirdRle rhil NatRérhHyakéd BDSiNGG RerbinddiRi de¥\Bigeh@nen®drmedi:n Hal ogen und R4
Wasserstoff ist, bzw. R3 und R4 jeweils beide Hal ogenatone darstellen, bei

wel chem ei ne Ver bi ndung der i genei nen FoRnel: 15
R3 R2 20~~~~~~~~~~~~~ zu ein Ve bi ndung der genannten

~al | genei nen Fornel (1) halo cHWL }/erfahr en zur Herstellung einer
Ver bi ndung der al i genei nen I (f‘) nackNAnspruch 1, bei 25 welchem R

Wasserstoff ist, R3, R4 und di e jeweils angegebene Bedeutung haben, und
R2 Wasserstoff, Methyl oder REthyl ist, bei welchem eine Verbindung der
Lgﬂn'&kd%@é'étzl: ermte ah%eu&ﬁ‘é’ﬁer‘\fé?buﬁﬁn&@élg%ﬁxeﬁén girer Ver bi ndung der ,
aligeneinen Fornel: 3 R Br 0_40 r A
| CGC H-~-O2 Br R4 45%pbronmiert wirf, welche zur Herstellung einer
Verbi ndung der all genei nen Fotnel :
25 :

% in alkalischer Losung hydrolysiert wird, welche mlt Polyphosphonsédure zu einer Verbindung der
aligemeinen Formel:

Ra

R
3 N
>
N
40
umgesetzt wird, die entweder (a) in Gegenwart von Palladium auf Kohlenstoff als Katalysator zu einer
Verbindung der allgemeinen Formel:
\_*
50
hydriert wird, die mit NaBH, zu einer Verbindung der aligemeinen Formel:
55
N
>
R
60 4 oH N
H
85

40




EB‘n:-t ForRzma%Qd ungeset zt wird, wel che zu ei ner Verbi no’“ﬂm‘g’“mf’!"ﬂiﬂﬁ Art
MNgs

hydriert wird. 55 5. Verfahren 0983492 L@ﬂ ei ner* Ver
aIigeneinen-ForneI_(E&inach_Anspruc 1. bei wel che '

al kgemei nen 1E8yARE wird

4 39 EP 0 183 492 B

LN

I ) m ei ne Ver bi ndung der

er (b) mﬁ l\leBH.,mgrdqr%rgung der allgemeinen Formed:

crR L M ©o11- wobei R

R
ei ne Benzyl gruppe ist, mt Thionyl%hlorid zu kiner Verbindung der

al | genei nén Fornel : 75

~~~~~~ CH2-CH 4 10
ungesetzt wrd. die mt Natriuszyé ¥er/Aler bi ndung der aligereinen
®HecCcHA > R < s~~~CN |

Fornel : 25
2

hydr ol ysi ®rt
al i genei nen

Re  oOM~~~~~~~—~ N 30 in al kali scher Losung

rlg%)mtfz{?,gl’wu)gg%g }éeGegér;[v'ﬁrFt)(\)/L Pam}?ci&rg gl&j%ﬂlrggst%gggﬁrytjry X e?lalgg%?igendf-eol;melz

entweder (a) in Gegenwart von Palhgdiun1auf Kohl enst of f al s*Kat al ysator zu

ei ner Verbi ndung der al genei nen FOX ei :
ei ner Ver#i ndung der all genei nen

I |

20

~ 25
30
325
40
U 4
50
55
60
65

hydri#ept wird, die mt NaBH4 zu
}~P Nd3>~ S55 OH 0 H 365 40~ ~

R,

hydriert wird.
6. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (I} nach Anspruch 1, bei
weichem eine Verbindung der aligemeinen Formel

Ry o
Ry

C—CH,_,

o : n 3
4 (o]

halogeniert und mit Formamid umgesetzt wird, wobei sich eine Verbindung der aligemeinen Formel:
Ry o] -
Ry
Faad el
H

:gibt. ?ie entweder (a) in Gegenwart von Palladium auf Kohlenstoff zu einer Verbindung der allgemeinen
‘ormel: . _

Ry
Ry
N
»
J >
H

hydriert oder (b} mit NaBH, zu einem Produkt der allgemeinen Formel:

Ry OH

Ry

. N
o |lf>

H
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R4 OH 10 reduziert wird, die in Gegenwart von Pa ! _

Kohl enst of f, zu Ver bi ndung der al EBefe18249%0Btel 1 R3 20 hydriert
wrd, 6. Vapdsald &y Ziknibngtie! iaen rbin der. al i.genei nen For nel
{1) nach A@gq;éiumolmelbeli \;\‘/ei'cﬁg%&g'iaﬁeﬁ@é’?%?ﬁ%?\ug%g'?‘"saﬂﬁl zd’e?%gef'nrv(;ehb' 3Pt 25

EP 0183492 61 cl IM S * reduziert wird mt
NaBH4 zu ei ner Verbindung der aligeneinen Fornel: R3 “@“ﬂ“ m N~d> °
S *
i 5

C-H R300 R4 0 30 hal @ggeniert .und mt Formam d ungesetzt w rd,
wobei sfch eine Verbindung der aligeneinengFormel: RR S6

5 . . .
M~~~~~~ r 40H egqgi bt, di e entweder génwart von Pal | adi um auf

Ry ™
Kohl enstof f zu ei ner -Ver bi ndung @w
j <

Bi\hen Fornel: 45 K-~~~~~ ) = R3
Z>
8

RW-~~ 50 H 55 hydriert oder (b t NaBH{ ei nem Produkt der all genei nen
Formel: R OH 60 RAVWH H 65541 EP 3 492 B1
c %M s H

hydriert wird. -

7. Verf_ahren zur Herstellung einer Verbindung der allgemeinen Formel (I} nach Anspruch 1, bei
welchem eine Verbindung der allgemeinen Formel:

15
Ry 0
R
J G—CH,
R 4 0 o)
W, halogeniert und mit Formamid zu einer Verbindung der aligemeinen Formel:
25 . Rs o}
R
v y agh (R >
4 "
H
umgesetzt wird, die anschlieBend mit Pd/C zu einer Verbindung der allgemeinen Formel:
35
Ry )
A
o S
_ R4 N
H
. hydriert wird.
\/ o 8. Verfahren nach einem der Anspriche 1 bis 7, bei weichem das erhaitene Produkt in ein nicht-

toxisches saures Additionssalz (ibergefiihrt wird.
Revendications pour les Etats contractants: BE CH DE FR GB IT LILU NL SE

1. Imidazoles substitués de formule
50
Ry

> M

55 : X N
\
R4 H

et leurs sels d’addition d‘acide non toxiques, dans lesquels X est —CH,—, —CH,CH,— ou —O—, R, estH,
60  un groupe alkyle de 1 & 4 atomes de carbone, alcényle de 2 & 4 atomes de carbone, OCH, ou OCH,CH,; R,
est H, CH;, CH,CH3, OCH; ou OH, R; est H, CH;, CH,CH,, OCH, ou Hal et R, est H, CH,, CH,CH,, OCH; ou Hal,
et Hal est un halogéne.
2. Imidazoles substitués selon la revendication 1, dans lesquels X est —CH,—.
3. Imidazoles substitués selon la revendication 1, dans lesquels X est —CH,CH,—.
65 4. imidazoles substitués selon la revendication 1, dans lesquels X est —0O—.
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u&sét zt und anschlielaend in Gegenwart von Pall adi u zu
ei ner Verbindung der allgeneinen Fornel: R3 5~~~~~~~~~ @n I n I!Emn ' Il
H hydriert wird. 7. Verfahren zurEPefst83 492gB#&i ner Ver

|1 F nd d
gl | %: ﬂg% dﬁgr [Lzo(e );bs%si‘seéﬂi?aoruéﬁé‘ca%n P%Lns‘i‘é%u&*&eént &l R%&\é‘éﬁebtu H&QHJ 8En,,
hal ogeni ert usmlrnmioleEoussma@ 410 th reéveRdiEatiMeT, ldbisckg0e) Relest udhydge®d, QNCHEORTBEH,, 25

R3 O@lz@ﬂemwwr ~~~~~ ) Vox esauren ntach enem der Ansprhiche 1 bis
7, bei wel chefnt §Z° ejop ndicgfiogjn dwt@ggwpﬁe\?ﬂm.%@%‘ﬁ sCHhotiChes
Etats contracgq eﬁ‘gaz ’ﬁ 'Ieldesl_“lf'?\ﬁ_s "P9°ni dazol es substi tues
de fornul e 50g, E«’s) (23 o,hydrobenzofurahha-t\gﬁm. sukes sels d' addition d' aci de non

t oxi ques, dan¥. hEsEBeIn®-28-dinidrobeiBfuranid-2yiRidazae. - -, R est H 60 un groupe
alkyle dee 1 a1144‘§’c(6-ﬁ19§‘ ere°2@awb%meth 'dHt‘fé’ﬁ -pyliifeidgzols. 4 at ones de car bone,
OCHSouOCHZ 4‘5 R34 eirapyar _-"9 SH R3 est H, CH3, CH2CH3,
OCH3 ou Hal e )(Qg ,o o y QH% et Hal est- un hal ogene.
2. | mdazol es1asuxb1smainmysro&edam| im:nﬂ@wwdmmﬁdlan 1, dans | esquels X

sest- CH2s. 3. 18 AEH2 2 OihgdroSuthyl-tHiedinediyimilazoleevendi cati on 1, dans |esquels
X est CH2CH217 4 ’3230"‘*""3121';‘\'1‘/!:15?@1‘?5‘ '215/@ Fz“hes selon |a revendication 1,
dans | esquel S1 Q:ydr 2 _dim E Z 11111111
HVL1111 111 M 3¢ h(t;) (p.a;m FO- 2I;pa. %QHEIndéH gw.,‘rnwg@esefon | a revendi cation 1, dans

| equel Rbo est 2uMsHG-BrongeaEdinyGhdsi H-ifddn&Rigl)im(datdts OCHZCHB 6. | m dazole
substi t ues se¥20ﬂ5}(&3péwé'nﬂrh¢%t?*‘ld# indénetZrplmi R est un hydrogene, CH3,

CH2CH3. OCH3, 2 54 °°_£°_d|h rz'_' _m::“ 22"")'@";!;2 es substitues selon |la
revendi cat i ongsl 4(5/A@BmoSalH i-in8 "h £é’h@gene CH3, CH2CH3, OCH3,

OCH2CH3 gt X sssasKib) D&&dr&@,etml-ﬁhdeﬁ’é-wmmdam atones d' hydrogene. 8.
4{5)- (2, 3 Di hg;(::jiﬂ(é)-(z,awmmteﬁ@-t@tvylH-qnmrdaivbhedawe

4(5) - (2 3- Di hifMBda i HHimidazqley
4(5) - (5- Brom)agz ”éré%‘g ?ﬁf’ﬁ%& zf“y.lemnq@a;age

31. Procede de preparatlon d'un imidazole selon la revendication 1, dans lequel R, est un hydrogéne et
R, et R, sont tels que définis dans la revendication 1 et R, est un hydrogéne, un groupe méthyle ou éthyle,
qui comprend:

a) I'halogénation dun composé de formule

35 R, R
2
R
N
---CH3
X
40
Rs

dans laquelle R,, R; et R, snt tels que définis dans la revendication 1, pour donner un produit de formule

o/ Rg Ay
I
N C—CH, Hal
0 X
R,

dans laquelle Hal est Cl ou Br
b) la réaction de ce produit avec du formamide pour donner un composé de formule .

55
HS R2
: N
60 . X h\>
. H4 N

65 ©) qui est ensuite catalytiquement hydrogéné pour donner un composé selon la revendication 1.
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to . 11. 4(51-(2,3-Di hydro-2-ethyl-5-methyl-I1Hi nd
4(5)-(2-Ethyl -1, 2, 3, 4-t et rahydronaphtyl - 2)i m dazol e. ,m!ﬁm\' "lm, ,””"’
4(5)-(2,3-Di hydro-2-nth-pr thylH -I Hindne-2-ylimdazae

4(5)- (2, 3-Di hydro- 2- n- propyl -EP+0r1$&3492-B4) i ni dazol e. 15..

jg g) gi%?grgg/é éng}a' reHﬁLtE%l Lﬂlﬁol‘nﬁ%%@gloé 1 {e)/é_nlg]&ggazo uel con?pfend la réaction d'un
4(5y<{2, 3- D hydro- 1- rrethyl 1H i ndene- 2- yI)lmdazoI e. 18.

4(5) (2, 3-Di hydro-1, 4-di net Gyl -1HREndene 2-yl)imdazole. 19.

4(51 (2,3-D hydro-1, 6-di met hyl-1 |m=qieng /-yl 1imdazole. 20.

4{5) - (5- Chl oro- 2, 3-di hydr o- | 1 i dazole. 20 21.

4(5) - (5- Brom)23d|hydro 1K RE- 2- I) m dazol e. 22.

4(5) (2, 3-Di hydro- 1- hydr oxy#l H i ndene- Z-yIB) i m dazol e. 23.

4(5)2 (2, 3- Di hydr o- 2- Bt hyl - ¥+ i ndene- 2- yt)|m'dazole 24,

4( 5) - (daneldauelle R Rg-Rd et Rachows-chadui o eteme 2-hy tirpidmedazmdupe hilsoxy, hatogéno, amino,

4( 5) - (ZOBrlHip contenant; 114 £ temesdeigarbpree pie - 2 y| )i mdazole. 25 26.

4(5) - (2, 3-Di hydro- 2- 6t hyl -1 Hi nd&neg2-yl )i m dazol e. 27,

4(5)% (2, 3-Di hydro-2-n-butyl -1 Hindepe-2-yl)inidazol e. 28.

4(5)-(2, 3-Di hydro-2, 5-di rr6thy| 1—04-c-ndgene 2-yl)imdazole. 29. 4(5)- (1

ﬁ 3 4. Tetr a'?/ai%&%p'g L"fz u@ ;Ig(a)tomg(S‘,)ca 2, 3- Di h dero ethti .

-~ NYar Ot¥sone el E E és ugygc E%«J i un

i m. dﬂaz%ge&os).s il vty rs» b44) a;lec T nﬁseﬁi Ghenspet R3
et . R4 sduntla teedndicatioa 106 i ni s dans | a revend| catl on et R2 est un hydrogene,
ungr ou p&3. .PEcéAf|de préparatidngue compeisé ¢ bmeoneask seigh lalré\dqw@g@ﬂaﬂan@ leqwk! BresponpOS6

de fOI"i'ﬁ.ﬂgé" RsestH, ouR; et R4sonttousdeux des atomes d’halogéne, quicomprend: Ihalogenat|ondun
RONganS PR EI T2, R3 et R4 snt tels quo definis dans |a revendication 1,
pour donner un produit do fogpule 4&0 R3 50 RZ ~~C- CF2Hal dans | aquel | e Hal
est C ou Br b) la reaction ce ?q@wt avec du formam de pour donner un
conpos6 de fornule 55 R3 165 ¢) qui est ensuite catal ytiquenment
hydgogen6 pour donner un co ‘revendi cation 1. 43 a

© 35 pour donner un composé seon la revendication 1.
: 34. Procédé de préparation d’'un composé selon la revendication 1, dans lequel R, est un hydrogéne,
Rs, R, et X sont tels que définis dans la revendication 1 et R, est un hydrogene, un groupe méthyle ou
éthyle, qui comprend la bromation d’un composé de formule

R
40 3 2]
2 o
"
C—CH3
X
45 R
C 4
~ pour donner un composé de formuie
R
. 3 R
5 - 2 Br lC')
C—CHZBr
X
5 - R 4

: 'que I"on fait réagir avec du formamide pour produire un composé de formule

N
% N |_\>
X g}] °
R, H

65 qui est hydrogéné pour donner un composé de formule (1).
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1" L M S* EP 0183 492 Bi 32..Procede de preparation uuon
| a revendication 1, qui conprend |la reaction d un conp g!“uﬁen‘mmw

Cl-CGHtO EP 0183 492181 aquel I R/ %t *R
sont chacun. u ro drox eno, amn no,
Ol Kyl © oo o AHERE D, ciifbodl PR R b AP B aAN S Rt e

RO est un groupe al kyVe de 1 a 7 atones de carbone ou aryle de 6 a 10
atomes de carbone); et dans laquelle R et R7 geuvent etre conbines pour
fornmer uf groupe c6to, ou R6 et peuvenfH20 Jetre conbines pour forner un
groupe c6to, avec du formam de obten r onpose de fornmule (1) selon
| a revendi cation 1. 33. Proc6d6 ar ;bun conpose d' un conpose
selon la revendication 1, dans | ueI ‘R3 est un hal ogene et R4 est H ou R3
et R4 sofft tous deux des atones halogene qui conprend: I'halogenatlon

d' un conpos ner ose seon

Fevends cat R el o iund Brns: 2uss 0o o8 FlsaE i BB neamipas do formute
revendi cation 1, dans |equel R, st un hydroqgne R3, R4 et X sont tels que
definis @ans |la revendication 1 &t FQ esm un hydrogene, un groupe nethyle

ou 6thyle, qui conprend la bro se de formule 40
A3 RO ~~~>~C-CH3 45 CH 04 ~~~~~~ R4 pour donner un
conpose de fornule 50 = e R3 1Br OBr 0~-B CC
H~~CCH2 2Br 55 : R4 que | ' on falt réagir avec
du\f’or ram dt?el L#altrg r dul J cun Ceo $ u é for
NR4 @ PR ey ?2% e %8-'0? Seftie HotiBose de formil e
(1). 44
o/ 2
Ot
30 _ i
qui est hydrolysé en solution alcaline pour donner un composé de formule:
- -
CH-CH-—Ei ;}
40 _ _ 4 // \ _H
que I'on fait réagir avec de I’acide polyphosphorique pour obtenir un composé de formule:
, % ' Ry
N 0
N
>
_ N
50 _ Ry o
qui est ou bien
1(‘a) hy;irogene en présence de palladium sur carbone comme catalyseur pour donner un composé de
‘ormule:
55
60
65
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EP 0 183 492 B1 gild | || 35, Procede de -

preparation d'un conpose selon |la revendication 1, qui ¢ hon
d*un conpose de fornule 5 ﬁlmlﬂ n“mﬁnwd-l
R 2~|;|ﬁCI—I -CH 10 dans | aquel | e EPet18314920B1e benzyl e, avet chl eruse de

t hitenyl e. r..donner..un conpos6 de formyle: HCH N 20

7 - q%' gp%du'pa%c ?ﬁ{#&ﬂ“é dppngﬁu?%"{po?eed;eg??“%%ec du cyanure de sodi um pour

obtenir un conpose de fornuleg R ~~~~~~~~~~_ 25
RN @€H 2- OH 30N qui est hydroIR§6 en sol utggon al caline pour donner un
conpos6 de fornule: 35

r N (>CH2CHf i > C 40 N e H 40
FC o~~~ 0/ \OH Hque I/6n fdit reAgir avec de |'acide
pol )(/Jphosphori qgue pour obtenirPRyn ‘compose de fornule: 45
R3 bi Rs ' S~~~ N qui est ou
bi en ( AVdr o en pres &l badid/m sur carbone come catal yseur
pour d ﬁegg'gﬁvﬁggg%ﬁgg‘é’dr%ne? g’??&"lgpg’:séjss '%gj 60
H A-4 65 45 EP. O 183 492 w5 R C L M S
15 |
N
>
N
o R4 OH
. qui est hydrogéné en présence de palladium sur carbone pour donner un composé de formule: -
2 K N
>
(]
_ H
30 R,

36. Composition pharmaceutique comprenant un imidazole substitué selon {'une quelconque des
revendications 1 4 30 en association avec un véhicule compatible, pharmaceutiquement acceptabile:
37. Dérivé imidazole selon I'une quelconque des revendications 1 & 30, ou sel d’addition d'acide non
35  toxique, utilisable en thérapeutique comme antagoniste des récepteurs Q,.

Revendications pour I’Etat Contractant: AT

“0 1. Procédé de préparation d’un imidazole substitué de formule
e NS
1 N\
X f}|> ( 1)
R 4 H
50

et de ses sels d'addition d'acide non toxiques, formule: dans laquelle

X est—CHy—, —CH,CH,— ou —0—, R, est H, un groupe alkyle de 13 4 atomes de carbone, alcénylede 2 &

4 atomes de carbone, OCH; ou OCH,CH;; R, est H, CH,, CH,CH;, OCH; ou OH, R; est H, CH;, CH,CH,, OCH,
s5 ou Hal et R, est H, CH;, CH,CH;, OCH, ou Hal, et Hal est un halogéne, qui comprend {’halogénation d’un

composé de formule :

R
3 R,
" 0
\ —CH3
) X
65 Ry
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qui est reduit avec NaBH4 pour donner un conpose de fo " y ' H
N~q t[ N*3>N R4 OH t O~~~~~~~~~~~~~~=~3- 0 i en (;l)m Eﬂ"m ﬁﬂ,’ MBI—M
pour donner un conpose de fornule: %01838492 lé{j RP *~NK K uds qui
est, hydr og6nianenapie 8¢ RE e A)SorRadid QUHEHA: §4bssGApARAEROMH o RANE forkhieCOMPOSE
de Tormule: 25 - : R - R3 30
R4 36. Conposition pharnmaceuti que
| * une quebconque des revendicati
conpati bl e, pharnmaceuti quenent ac
guel conque des revendi cations 1 A 8u sel d'addition d' acide non 35
toxique, utilisable en thérapeutRgue comme antagoni ste des recepteurs aZ2.
Revendi capi ons pour |'Etat Contractant: AT 40 1. Procede de
prepar at i on ddnupauelid iikh 29 ICEosBhBirédctivn ddee bBELIve: AFformamidelpoRddonner un composé de
H 50 et de d¥8Ye|s d' addition d' acide non toxi ques, formule dans |aquelle
X est-CH2-, -CH2CH2- ou -0-, Rl est H, un groupe alkyle de 1-A 4 atones de
carbone, glcényle de 2 A 4 atomesfale caRpone, OCH3 ou OCH2CH3; R2 est H,
CH3, CH2CH3, OCH3 ou OH, R3 est H CH2CH3, OCH3 55 ou Hal et R4 est
H, CH3, CH2CH3, OCH3 ou Hal, et hal ogene, qui conprend
| ' hal ogenati on d' un conpos6 de fo N\
a$CH 65 ,, A, % OP O 183 492 B1
. N1 1l 1111 * dans | ~quelle R2,Y\R3 et R4 sont tels qu definjs
ci ~dessus, pour donner un produit de formule"R3 R5
1 X -C CH2Hal :
. et I’hydrogénation catalytique de ce dernier pour donner un composé de formule {l), dans laquelle R; estun
N 25 hydrogéne, R; et R, sont tels que définis ci-dessus et R, est un hydrogéne, un groupe méthyle ou éthyle.

2. Procédé de préparation d'un composé de formule | tel que défini dans la revendication 1, qui
comprend la réaction d’un composé de formule

agt un imdazol e substitu6 selon
Ojen associ ati on avec un vehicul e

30 3 R2
Ry Bs
. C—C—H
X LA
R, Ry
s Ry

dans laquelle R, Rg, R, et Ry sont chacun un atome d'hydrogéne, un groupe hydroxy, halogéno, amino, '
—Q—alkyle contenant 1 & 7 atomes de carbone, ou

O
—O—C—Rg

45 (formule dans laquelle Ry est un groupe alkyle de 1 3 7 atomes de carbone ou aryle de 6 & 10 atomes de
k Y, carbone); et dans laquelle R; et Rg peuvent étre combinés pour former un groupe céto, ou Rg et R peuvent
- étre combinés pour former un groupe céto, avec du formamide pour obtenir un composé de formule (1}
selon la revendication 1. _
' 3. Procédé de préparation d'un composé d'un composé de formule | tel que défini dans la
s0 revendication 1, dans lequel R; est un halogéne et R, est H, ou R, et R, sont tous deux des atomes
d'halogéne, qui comprend I'halogénation d'un composé de formule

pour donner un composé de formule | tel que défini ci-dessus.
4. Procédé de préparation d'un composé de formule { tel que défini dans [a revendication 1, dans fequel
65 R, est un hydrogéne, R,, R, et X sont tels que définis ci-dessus et R, est un hydrogéne, un groupe méthyle
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10 dans laquelle Hal est O ou Br, la reaction de ce protduirt—avec du
f ormam de pour donner un conpose de fornmule 15

3 R N Het |'hydrogenatio t4 e ce dernij ﬂg
conpos6 de fornmule ([ﬁ@g dans | erLEq'thgf ﬁgzéwegpun 25 hydr m lm' MMMLm
tels quSU ERVIenTe cUTR IR romationgungeempess dpiraFdene, un groupe nbt hyl € od

ethyle. 2. Proc6de de preparagjon dgun conpose de .formule | tel quo d6fini
dans | a revendication 1, qui ref® Iah) reaction d' un conpose de fornmule w

~~~~ R5 13 CG-GH .35 C—CH. .  ~—TTmms R7 R8 3s
~~~~~~ R4 dans | aquelle R5, R6! sonBt chacun un atone d' hydrogene,
un groupe hydroxy, hal ogéno, &m no, --Oalkyle contenant 1 A 7 atones de-

carbone, ou 40 0 -OCR 45 P(4forrml e dans laquelle Rg est un groupe al kyle
de 1 R Boatden@s ullcomsddiermile aryl e de 6 A 10 atones de carbone); et dans

| aquel l e Rs et R6 peuvent &t fre conbines pour fornmer un groupe ceto, ou R6
et Re peuvent etre conbines ur f8 mer _un groupe ceto, avec du fornmam de
pour obtenir un conpose de f ] ,%el on |l a revendication 1. 3. Proced6
de pr&paration d' un conpose sformule | tel quo defini dans
la 50 revendication 1, dans R3 est un hal ogene et R4 est H ou R3
et R4 sont tous deux des at s d' hal ogene, qui conprend |' hal og6nati on

d' un conpos6 de fornul e 55 pour donner un conpose do fornmulo | tol quo

defi e @ue tiesfgitiSagidaveddwooatkenidopqor prpdui@tun @mpbsel de armese do fornmulo | tel
quo.defini dans |a revendication 1, dans |oquel 65 letu yrgee 34e
tonttls que definis ci-dessudizot Raest un hydrogene, un groups nethyle 47
EP 0 183 492 61 g 1o b il bDiill ou
et\yl2e, qui conprend | a brons ' fompose de fornul e C L
S *R W ~~~CCH3 R 10 F ] ~~COH3

30 .
qui est hydrogéné pour donner un composé tel que défini ci-dessus.

8. Procédé de préparation d'un composé de formule | tel que défini dans la revendication 1, qui
comprend la réaction d’un compose de formule _ .

35

| | oH
] N
Ot
w N

4

dans laquelle R est un groupe benzyle, avec du chlorure de thionyle pour donner un composé de formule:

o
50 I N
CH CH—E >
/
2 N
4

que Fon fait réagir avec du cyanure de sodium pour obtenir un composé de formule:
','*‘ :
LN
CHZ—CH—E ,>
N
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WP~~~ dn laqulle fait unagr avec du chl

donner un conpose de fornule 4SB 25 2ge |'on fait r6 % @g “H m! oe de
pour poure un conpose de forrmule 65 4 H 30 45dus| p
ezl'ae duclrr etin pour donner.un cBRpOsiB3492uB1o0i ni ci desus 35 40

~~~~~~~~ Y2 @Hsthyataiyadiéh dciubn sféyuae BouPBdrneh@EmElLs ¥ RitHGE de sodi um pour

oBfenlr un conpos6 do formule:
C 48 EP 0183 492 61 iCc E M S * qgiiR est
hydrol ysd £n sol ution al cali ne pourddonner un cdnpose de fornule: 5
(Ayt(CHleANNFK 11\ @ y }

O OHque l'on fait reagi ec'ﬁ§ %( e pol yphosphori que pour
obtenlr un conpose de formule: 75
Rts 10 R T o
O RAO qui est ou bien (a) hydrogene en presence de palladi um sur carbone
come cat al y§RWbn ﬂﬁ%agﬂ%%@l%&e%@lm§ﬁxoqgue%ur Jb%WJ\ @omdgge é)@for?‘fﬁjlé}u' est
réduit avec NaBH4 pour donner un conpose de formule: Pa-
4

o | Ay .
N

2

20 R

qui est ou bien
(a) hydrogéné en présence de palladium sur carbone comme catalyseur pour donner un composé de

25 formule:
‘30
35
qui est réduit avec NaBH, pour donner un composé de formule
Ra'
e N
>
N
&
o 4 Ry OH
A '

ou bien
(b) réduit avec NaBH, pour donner un composé de formule:

50
N |
N
- D
Ry OH
qui est hydrogéné en présence de palladium sur carbone pour donner un composé de form-ule:
60
H3 -
N
> |
' )
65 H
R4
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ou bien (b) r6duit avec NaBH4 pour donner un conpose de formule: 50 R3

R 3~~~ 55N OH qui est hydrogen6 en pr6sence de pal | a Jm ﬂ our

donner un conpos6 de forrmule: 60 R 65 P4 49 11151 Iﬁmnﬁ” ﬂW' i

tI 111 EP 0183492 Bl 6. Procegp deumqgarsul on d un cohpdsetde®fofmie |
que definj: dans |a revendlcat I on

d Mhal I
S G S e Bl RIS

comp thn e eaciion avec
4 d nner un co ose
R3 J Ry o TS H 25 qui est ou bien
5
(a) “hydrogene en presence de oallad‘un1§pr car bone pour donner un conmpose
de fornmule 33 RHR <> H4N ) p drogene en presence do pal |l adi um
sur carbone pour donner un cc- £ le R 5s

H 7. Procede do preparati d un corrpasea do formule | tel quo defini
dan® | a revendication 1, qui donprend 'Ral.ogénation et la reaction avec un

f Or MBI 1P dhndt Lo BBOE e ISl R" MU € R e e
15 Ra o
LV . d | I N>
M
SN

25 quiest ou bien {(a) hydrogéné en présence de palladium sur carbone pour donner un commposé de formule

30

ou bien (b} mis a réagir avec NaBH, pour-donner un produit de formule
93 OH
"R
<0 1
N
>
.H4 )
A _
puis hydrogéné en présence de palladium sur carbone pour donner un composé de formule
50 Ry
N
1>
R 4 \
55
7. Procédé de préparation d'un composé de formule | tel que défini dans la revendication 1, qui
comprend I'halogénation et la réaction avec un formamide d’un composé de formule .
R O
60 3
R1
C—CH
1 3

50

L



50 . EP 0 183 492 B1 l 111111 1111 1111111 pour

donner un conpose de fotmule R3 0 10 A

e N 10 | Lo i
hydr ogen6 avec Pd/C pour donner;EWoC.pég)&ga g% formule R mwwﬂmw"ﬂﬂmﬂ
3L 20 pourdonnerungonrmots:%?eif(?ﬁ%”'ﬂ a 7, dans Ie'duePIr Olcgdgroz(ai? othenu est K >

qu¥&l conque des rev
transfornt en un sel d' addition d'acgde non toxi que. 25 30 35 40 50 55 60

65 51 N
5 Ry
. >
10 4 ° ':‘
_ ' H -
qui est hydrogéné avec Pd/C pour donner un composé de formule
5 e
Ry
s ' R4 r;l .
_ H
o 8. Procédé selon I'une quelconque des re icati
L/ 25 transformé en un sel d'addition d'acige non tol;g\éz:fhcatlons 18 7. dans lequet le praduit obtanu ot
30
35
40
\ 45
ANy
s0
55
60
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