EP 0 363 061 Bl Descri ption This invention relates to novel 2-imdazoline
derivatives and a process for the preparation thereof. 2,4,5-Triphenyl -

2,4,5-tris(4-chlorophenyl)- and 2, 4,Brq3689¢¥B1eEt hyl phenyl) derivatives of
irridazol | ne are 5 known [ Merck Index 9, 379 Croatica Chemca Acta,[err],
519 (1973) aderfptiapdi an Journal of Chemistry 50, 669 (1972)]. Anpng them
the 2,4,5-triphenylderivative is known to show cardiac inhibitory effect,

but t her e havernRamentien Ruibs R RV RGRER8iIn6 ddrivitivéshll a BlocdstiRr 86 Prepardtivthereof.
derivatives. UGt d\ripAénr 22475 rs(i=Ehodoph&rgil-ana 4, stuts(PmetiyTihed)-aafvatives 6 imidazoline are
2, 4, 5- Tr isphenonnijmerelandex @, IM810rosdal Chemics AQ4)I45.0510 (OE3) afd Cahadidh Jirnklio CheaBrR 50T y
act i vity; Clae9\1472))045Rong them| the 2.8,53dpherlylderivative tsanawncto diewi cagitat inbibitanseffert, but there
phot o i magi ihgve b&éh known phagnagolegirelsffect of the/aiher tugsleivativest | gat i ons, |t has been
found that, wiiS& 4228 RFve SKI9GNhER-Aq 7dB24abfente2,6Bifirbenytimiddzole dervativessheming inter
subst i t uent Slisan@ntinflammatary activipn Sti-A1442039 displaspresiniilat injidezsleiderivaliveaugefulds Riplginfraing.
2-i ni daz® i ne As@resylaefyvarious invegtioaipns it hasdpenieund trpiswhile the Aoxe ipavRimidazoine sempaundsn
and 4-and 5- hg‘ﬁé"l"@?’ﬁ?%‘“%‘ﬁ‘ef“ﬁ%t 21, friapdyRsitions on theyiidgzaling fing.@ group,f 2-ipjdazoline derivatives

i nunonodul 3B diffpratsubstifyanty, B?“e??t‘ §"’8?'“°P He" $-APSrRopitigns gp the imjdazolige T"??e“’?t‘t‘ﬁ?@\ as

2- |n1dazollﬁ%' 'Wﬁg ﬁn tlc 15 co S|t|on ing

t entl aceu al
the s ar’re An S g‘?lon ot:n {Iemr?g!ue sa he |nv r\k] :?g esa‘t:or grgpa%lrég said com-
preparlng ) @f on re
derivatives 0 ‘s%ehtﬂﬁ mé'ttho flgndazolme derivatives of the formula: ‘lerr] 25
NHN R 30 mhereln I'S ogenophenyl group or a pharnmaceutically
acceptabl e salt thereof. The conpounds (I) of the invention or salts
t hereof have a variety of excelle | 8tics
For exanpl e, they show potent macfophfge m\gratfon enhancenent activity In
a nmacrophage mgration assay which
i mruke/ activity. The 2-im - dazoline tives (kj)of the Invention also
show such a potent | munonodul atory e ct! that a suppressed 35 i mmune
activity®i s rai sed and an augnent ed o&é{;ﬁylomered to restore to a nornm
| evel . Further, the 2-im - dazoline derlkvatives (1) or pharmaceutically
accept abl e salts t her eof have | ow toxi cRty and show high safety. The
2-imdazoline derivatives (I) of the Inventlon may eX|st in the form of
st er eol soner carb atogggf mo tautonerlc

i somers $ho ﬁﬁ%ﬁh ‘m?r:v ntgxé oﬁ al %1'9 th e ex elle ?chaﬂgteﬁsﬁgeasaa%

defi ned abO\;‘r;\"I
ther eof . Aot rusa&yswmdnaﬁn&aan o g -tk Ay

of the inve B&iomi% den%ﬁvas {15 1B nSerBbrCaldbRh&v SAEPa téﬁ n nfbﬁul Eﬁ&?tﬁ&ﬂa' sﬁﬁ&esbb%e .
Accor di ng t Gnrfuie abtilyei taised andt dhQugindntid AR 0 loweRd Eredtara tol &/Fmdl level FRthétthe 2-imi-
prepar ed by danmdeemiativgs @) of pigpnaceelically abcegtatisana théredf havp idwGoxitity and show high safety.
The 2-imidazoline derivatives (1) of the invention may exist in the form of stereoisomers due to two asym-
metric carbon atoms and two tautomeric isomers shown in the formula:

40
’v

45

50
wherein R, is the same as defined above, and this invention includes these isomers and a mixture thereof.
Among cis~ and trans- isomers of the 2-imidazoline derivative (I) of the invention, cis- isomers are more pre-
ferred for pharmaceutical use. According to the invention, the 2-imidazoline derivatives (I} can be prepared by
condensing a compound of the formula (11)
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EP 0 363 061 Bl [err] 5 or a salt thereof and a conpound of the fornmula
(rrr) 10 [err] 15 wherein Ris the sane as
defined above and [err] is a | ower aEkgBe3gpevBp, or a salt thereof. The
condensati on reaction proceeds In the presence or absence of a base in a
sol vent. The base includes al kali netal al koxides, alkali netal hydroxides,
al kali nmetal carbonates, alk tal hydrggen carbonates or tri(lower

al kyl') am nes. Exanpl es of tge saizcwf—CHe'@ ng &pround (rr)y and (I11)
are cqpventional inorganic d? Hﬁ addition salts. A | ower

al kanol ; sdi oxane, tetrahydrofuran, nmet Ayl f or mam de or di nmet hyl sul - foxi de
can be used as a solvent. The reaction is preferably carried out at a

t enper at ur e cpé sék thepeof &drajcompaund dfithe formwig(ll)i on, a ci s 2-i m dazol i ne
derivative (1) can be obtained when an erythro conpound Is used as the
starting material (l11). On the other hand, a trans 2-im dazoline derivative
(I') can B obtained froma threoRpEggRétartrng material (l11), and an
optically active conmpound (I). cane@e obt ai ned Lgﬁglan optically active
starting 25 material (I11), resp ively. As oned herei nbefore, the
conpounds (1) of the invention or ¥H ts thereof show a pat ent
|nnunonndulatory effect. Especially, conmpounds (I) activate the mgration

of macrop a%er(eln }Qﬁeﬁ% inelt Lﬁ% a%é(&e?&k,h djl sBfingrede T | anmL OT'Y
part) to all OWrr‘re J&‘?)ro R%B&eme%? E t%@lg??‘?ﬁaﬂak cludes
Ehey’ al | ow t i sumri e e e e e e it o MO8 MR carboRBtes, or
conpounds (| roasr%u@)ﬁﬂneysasmssf&memﬁ,fa@stahrn@aanrisemd (RRRAd @I) afel Aivditionaf indrg8iilc
rheumat oix4 afb.laam& Ackd adaitidnl daftd. & idwet &KaB8)] Boxaifey SelrtiytirGfutahl itathyffdritariedTort dinkiiyisulOr
rheurmat i c f gosiie canlbeausdd dsis sdiRant i Ther@adiion ks pdferably Sartidd oubdt atdaperaturecn 0 tool00 &N be
used  for phar niatdsitveotion, axdse2-igidaintine derivatived|) tarbetobthingt Whee an drgthro caompoanddsiised as
Phar hageut i dbd dtartirgonatanial(i)l ©n Hhabther hedd, & rens @amidaroling dérdvitive (i ¢an de obtéitad fremartipee
i nor gani ¢ adyrd stadidg materfel @k pndan gptickily agivérsprwerot Klimen beeobtaippdiramianenticely active starting
phosphat @ arfeptesial (aregpectivel or gani ¢ acid addition salts 35 such as oxal ate,
acetate, |act af meptiopsd, hereintefore, Abie, compopngs]) :af dhe fruention ar saiie Jhareofshow a P°t°"t
met hanesul f JREYROMagiiatasy gffect (Eartee'a“wpzu"r' ' %FEY?H ‘H% migEation of magephags (isy the raag

t her eof may Fr‘E 'Péf"@ﬂ‘“"e’ qw | t& %pﬂf' 9(“5"3 [j At the sa'"°
bl ooded ani BT Fr’&"" BPOUA I 3P ¢
a Sﬁa?na%ﬁ@ gm?ra%f muaatﬁ' ﬁ"" Nk s, o s e eﬁ e
phar maceut | Ca He'tervaine St dftnb BCen%naJan bd usQ@foPﬂ?r n‘?rfa@éuué? ab '(imi r{t?;? Jﬁis foém of

fi f

adm ni strat 'ma e‘ovrQ él{ PRdrfatelitically aBleptBSlS Sith BfRe &ﬁjé & (1) iHohwsS,
as tablets, aﬁi&@&ﬁrﬁoﬁ&lts SRR 84 Hy&dchdR Waﬁﬂ‘%ﬁwﬁe, pRésphte dnb SLithtE, aft@érﬂén&léﬁl adiiition salts
sol utiongs deéi%%ﬁélém&oéute %H{esértﬂ&b's tarthiBie SOrHAl4te, mafaae, a%ﬂmaﬁl mbtRnesbifghaieRRd ben-

terally, it zmy be used in the form of i nj ections. The dose of the
2-imi dazol i ne vieziividéiol® dérvitve (1) cha Skt thierebively BeXdmimeradaltier diallp evpaiengrallyto 4 daem-
rout e of adrhidetet-animaRincioding Magyen bavgs,ghd maynalsodencedin tha foorh of dwhamateutcd prepeeation
kind of di secasta@ningithd sarge gmpbiand drbadmb@ur@ itht phaGiBcentjtdk gxaipied® suithbly for @sbetnaganteral
0.1 to 1@ npdioipisiatiga \fhe pharmaceutical preparations may be in solid form such as tablets, granules, capsules and
powders, or in liquid form such as solutions, suspensions or emulsions. Moreover, when administered paren-

u terally, it may be used in the form of injections.
The dose of the 2-imidazoline derivative (I} or a salt thereof may vary depending on the route of adminis-
tration, age, weight and condition of the patient and a kind of disease, and is preferably 0.01 to 50 mg/kg a
45  day, especially 0.1 to 10 mg/kg a day.

Experiment 1

Effect on alveolar macrophage migration

Japanese white female rabbits, weighing between 3 and 4kg, were sacrificed under anesthesia. Alveolar
macrophages were obtained by pulmonary lavage with saline. In a "test group”, the macrophages were
migrated in the RPMI - 1640 medium containing 5% rabbit serum and 10-7 or 10-® M of a test compound. Said
migration test was carried out at 37 °C for 24 hours according to the method described in Journal of Leukocyte
s5  Biology 42; 197-203 (1987). The resulting migration was projected at about 15 times magnification and traced.

Then, the migration area was measured with a planimeter.
The migration of macropharges in a “positive control group" was measured by the use of the RPMI-1640
medium containing 5% rabbit serum and 5mM of L-fucose, instead of the medium containing the test compound.
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Exper| ment 1 Effect on al veol ar nacr ophage m gration 50 Japanese white
femal e rabbits, wei‘ghing between 3 and 4kg, were sacrificed under

anest hesi a. AI veol ar macrophages werep oissaéveid by pul nonary | avage with
saline. In a "test group"”, the macrophages were mgrated in the RPM - 1640

medi um cont %nnllle% I'(Qn!l %pk&nﬁﬁw %%xr[eﬁﬁ\&]t wiy ca['rféﬁ Enlt thQﬁjseaof b @Rbiuf %m%@
Sai d m grat yOf; Tﬂ@ﬁ'«fgl'aﬂ ifddk wad calcibted by thd folidding frdia:accor ding to the
met hod descrl be |n Journa of Leukocyte 55 Bi ol ogy 42: 197-203 (1987).

The r@ul ting mgration was projected at about 15 tines magnification and
traced. Fhen, the mgration area was nmeasured with a pltaninmeter. The
mgration of macropharges in a "positive control group was neasured by the
use of the RPM -1640 nedi um cont ai ryi mégrafon atdaidf Yser urfimigdatioriacefa df-Yf ucose,
i nstead of the medi um contai ni ng t Haestggbugonpourd. 3 | con&Bt grodp3 061 Bl On

the other hand, in a Mmaz,bﬁl,n@pup#he-ewsnmm by the

use of awedi um cont ai ni ng % r abbt d iggeticinaceal of . @t &tiorD Arelard

cal cul ated by the foll ow ng forrrul poﬁumegdroatnoo'rcar a @bntrol group( M ati on
area of) ( test group control group Mgration index - 10
(mgration area of m gration area of positive control group/

control grou 15 '[lhﬁfresults are shown-as Table 1. Table 1. 20
Ef fect off al vemeé?s“%?%?%’ﬁwé@’ea drati on Test Conpounds

M gration index 25

[err] (the corrpound of the present invenfabig 1C s- 2 -( 4-chl orophenyl) -

4, 5- di phenyl - 2-i m dazol i ne 113.9 142.5
hydrochl gy i de (Knovmfffmq)onrﬂil)ve@%l‘ magophage 8Yi8reHPBr o- 40 phenyl)
-2-imdazoline 0 40 2 hydr ochl ori de (Note
1)
~ Test Compounds - ' Migration index
e 10-9 (M) 107 (M)

(the compound of the
% present invention)

Cis-2-(4-chlorophenyl)- .
4,5-dipheny!-2-imidazoline 1139 | 1425

% hydrochloride

(Known compound} .

Cis-2,4,5-tris{(4-chloro-

v ) phenyl) -2-imidazoline 0 40.2
hydrochloride (Note 1)
45 (Known compouhd') |
Cis-2,4,5-triphenyl- 2-
_ | imidazoline | | 0 34.2

hydrochloride (Note 2) |

85 Note [: Canadian Journal of Chemistry 50, 669 (1972)
Note 2: Merck Index 9, 379 '



I .
45 (Known conpound) Cis-2,4,5-tripheny 1- 2- imidazoline
0 34. 2 hydrochl oride (Note 2) 55 Not e 1: Canadi an
journal of Chemistry 50, 669 (1972) graismsfet1 8derck |1 ndex 9, 379 4 EP O
363 061 Bl Experinment 2. Effect on normalization of the nunber of '
pl aque-f or n‘LEQ‘gﬂ!@ths of 1 nmmunoenhancing animal. 5 Col chicine (1 ng/kg)

was admni s dominal ly to fenmale BALBIC nice (10 weeks ol d, one

group: 5 M §fReq ofiimalizdiBE SHuRnGer b qﬁélfoﬁﬁﬁg cel¥ P influRodARdntifE Shikal.t he
bent ogite p ol e Li npet

Henocyanign ( Klddichiced Iwab a&m.&%&&u&mm td fimAIOBALBRC Wiic€ @0 Weskd olDond lgdliRisN
| nmouse). 5By SndininfidialMofdattér] prbtbid Bntigén [tiNEbenBhiieParticled dbSorbihgE4,5\R¥inftrobenzene
sacrificed ymnNpPpReyhtieEinpet HemocyanitdKiH)Avas pdnthesteradcdbaminily 1o thie anice @stn@Grotdifiambuse)e
nunber of pisaaydeftdredministatiaef theantigen) thesmivivgerasabrifioddandt amsibeslegland hetsplednivells were
met hod desc harkested Mihenithe ninbegsf plamdormifig prigen gelia ivad calgulatedEcoondingd thewethedrdederibed
8(1), 5-%0 gnl@sﬁ) undertfxperimeptaland {Clini¢al Ressprgnd(l), B219 (4982), thiscgraup of mice ghayved 12%%n
cel | nunber Inggasednngidsriepngpltnymber ag comparert with i grour b migpowhickesichirinewasaotagrinistered.
admi ni st er e@n tegothes hags, pben ﬁgﬁ-&f—chmppnylH S-diphenyl-2-imidazoline hydrochlonde of the invention
cis-2-(4- chn%P%an@@}ywad%-"'a? ) orply to the migs 9 95yp befe.9 {%‘1"’ Eﬁﬁ? abP“‘ﬂ?éa“e’
palis

nd 8
et ore, B (;% OE:%% a‘ﬁ‘@ e bl AR ?dé{'f Ry L

days after qominysters m nistration of the antlgen sai d

medi cat ed g%nmgﬁam ce 15 showed only 18 % increase in the nunber of

pl aque-f or n cells as conpared with a group of mce to which

col chi ci pe st SformskEdtbh &Fu neilber gﬁ{a&mﬂﬁ% citls of PhmundehipRéabin@shirer el i zat i on
of the nunb praque-1orm ng nOSUppr essing ani nal . A

sol uti on cont & saiubgh cofaiRTAg $Haep 1BY BIBEH ol (hiRigér) s & Ocing Mdtetwds|atviiinistie@d BBdoiimally
was ‘s ni s todersats BALBMAMIDS(HO weekoolfl, onemgraupBsihiBs) Crhenambet dffedbed eallowvas, aban 8 x 107 .
group: 8 m Tks mibélee mankdsiin wathr teo gige eétaintistesd forssvery fouaivurstimibediatdlyoattel, oneldag afier,c e
wer e soaféed tworrdaysesfter, thiee dgys\aftenapd foucdays aftet administrition otthesanfigenoldays efter gdministration

i mredi at el y otthe anfigen ghremigeiyere saceffced grgjer angpthepia,pnd e enigen celll were hefugstad gfihisgroupiefd

four days afmica showed #1 o deerepse {5 thedumpey of piague- @Eﬂng s\plea'h aproppared Wit aigeopp efimicsn
of the anti ﬁ“ “‘PT‘? gty seﬂes\év é’ageéc?’l f'\ec'g'éF’ 9ek rwhe é’é‘tq‘féﬁ?'%pha%“"twhg:gf %@Pr

cells were "'° ea f %9’ (Z%;g

g]:)t plsgglliezjflgy en, saE_mb A‘f@a u of é‘:’%‘?we decre numbero paque- rm ng ce
cis-2-(4- chf’o er%chl -Z2-1m- wﬁtﬂrne hydrochl orl de of the
i nvention (%ﬁ,ﬂz rrg/kg) was adm ni stered oraIIy to the mce two days
before, g0 ~one day before, at the day, one day after, two days after,

three days af ti@lsmpdithefpithinsa¥ &idad th @ nix@/rddr 16, £ df arlyinRM, Dliiaihihe 1araima@latham£e-
medi cat ed @, 118.1f of BlcRiSroteh skt dther ChydfoshRRdedha @60 Ml of stRanbil4Ha @ie nibtture is refluxed
pl aque- f or NdnBucrels SAfREthe PagIasn, @6 sdivdnhis disederp 701 ond ™Neadikius BodieT hydmide spintdeed
in wat er. Esmmapded tolthe residue, and the solution Is extracted with chloroform. The extract is washed with water, dried
40  and evaporated to remove the solvent. The residue is recrystallized from methanol to give 12.0g of cis-2-(4-
. chlorophenyl)-4,5-diphenyl-2-imidazoline.
\+ Yield : 75 %
M.P.: 152 t0 153 °C

Nujol

IR v (em-1) : 3200, 1619, 1595
Max
50
Hydrochloride : M.P. >280°C
Maleate : M.P. 199 to 200°C (decomp.)
' Fumalate : M.P. 233 to 235°C (decomp.)
D,L-Lactate : M.P. 143 to 144°C (decomp.)
85 L-Tartarate : M.P. 92 to 95°C (decomp.)

Methanesulfonate : M.P. > 280°C



36 14.8m of triethylamne are added to a m xture of 16.1g of erythro-

1, 2-di ami no- 1, 2-di phenyl et hane-di ace- tate, 13.7g of

4- chl or obenzi m noet hyl ether hydrocd osesder Bnd 260 M of ethanol, and the
m xture |Is refluxed for four hours. After the reaction, the solvent is
distilled offunofodrl of a 1IN aqueous sodi um hydroxi de solution are added to
t he residue; he solution I's extracted with chloroform The extract is

washed with wef gl of fidthyffhid Grefdabeddy 2 Rk 6?9.95&eﬁﬁﬁ&‘(&-ﬂfahﬁo-sﬂ-a{;ﬁx@iﬁethln@- dihyd-
resi du€ is repibadalPglol £HMaiREBHIFHEAGHA borhki Of diHal &, ardthOBixare isTorRixetitdr fivo hours. After
chl or opheny kne-rdachonCing beayt is disthid FHEZEM b E10% Adabdls sodum Rybfokide soilifioh drddaddd 1 khed 5
Nuj ol TRV residue, and thedolulign is S3dtEdted with dfforofdrmO PheldRtacttly WlsREed Wit watdE dried and dVhdrated
>[err] Mal ead @move the solvent. T risidub3Opiirified 181 dillca el @61GMT chronkeitgifapyt @olvent; chioroform :
M P. 233:t 0 njetheng = { d): Dirgprgduéobteihaicibareds dissoived:in diherol, ahd Shetsalutjoe Ismjadé eadiowiih a)
55 L- Tar t a0 &thydregen chioridividiexand 2oldtion. [Tee repulting exystalp arp chllettxbbyditiatidnam givec1.9g of cis-

M P. > [ @rr R-(4-pyrigi)-4.5-@8@nd &imidezoliRx ditydtochi@tide.2. 8l of tri et hyl am ne are added
to a mxture of MP.9@#8®% eryt hro- 1, 2-di am no- 1, 2-di phenyl et hane di hyd-
rochloride, 1 .8g of 4-pyridylimnoethyl ether and 60m of ethanol, and the
m xture is refluxedu‘%fgltv\o hours. After 5 the reaction, the solvent is
distilled off. 2 Rﬂ a O%ﬂqgeggﬁ sg%i 5m hydr oxi de sol ution are added to
the resi fue, and'thé sol UMn‘is & PadP88 with chloroform The extract is
washed with water, MP¥ed and evaporated to renove the solvent. The residue
Is purified by silica gel colum chromat ography (solvent; chloroform

nmet hanol = ¢ The product obtai ned above is dissolved in ethanol, and
t he sol ug, of@tﬁg&é]aci dic with a 10 % hydrogen chl ori de-di oxane sol ution.
The resul ting 1he%skébbéndR§ Srydid St&@hd>cbnip¥unbis (1 Tk thedidd iPhE lskifle thari@r & ddabribed hO
2- (4- pyr i dy Exantblet t6 pipd e pi-2-IniderbiEl s denbatine o showdioebbor i de. M P @ >[err]

Nuj oh~15 ' IR v ~([err]) 1600, 1580 Max Exanples 3 to 5 20
The corresponding erythro starting conpounds (11) are treated in the sane
manner ag described In : _ \

Table 2

Ex.No. Imidazoline derivative (1) (hydrochloride)

, R 'Pﬁysical properiies
g M.P.>280°¢C - |
| O
35 _ _ < IR* :1620, 1608
' { M.P.>280°"c
4 Br
' IR* : 1615, 1598

“ cl M.P. 251 to 253°¢
" 5 O-
s | IR* : 1620, 1600, 1580

P Nujol

IR* means IR v (cm-1) ( the same in the following
Max Table)
50 .
Example 6

t The corresponding threo starting compound (ll) is treated in the same manner as described in Example 2
to give the trans 2-imidazoline derivative as shown in Table 3.



Exarrple 2 to give the cis-2-imdazoline derlvatlves as shown In Table 2 25

Tabl e 2 Ex. No. _ | m dazoline -derivative (1) (hydrochloride) R

Physi cal properties MP. [err] 35 '

| R* :1620, 1608 MP. [err] 4 EP036306188r | R*: 1615, 1598 40

MP. 251 to [err] IR : 1620, 1600, 1580 Nujol IR* neans IR Vv .
([e_rr]) (the sane in the follow.ng Max ' Tabl e) 50 Exanple 6 The

correspondi ng threo starting conpouaRle1d) is treated in the sane nmanner as
deseribed in Exanple 2 to give the trans 2-imdazoline derlvatlve as shovvn
in Table 3. [55 EP O Zor
derivasi ve {1EX.Neh dro? ng?&‘{?& E@?Wa@vﬁi) thhydroﬁﬁ'y_ 85 profderties

[err] 6 R*: 2650. 1615. 1595 15 O her
2-i i dazol i he derivhtives in d&idition to Io?@ﬁé‘falf Riapeckiesabl e 4 may be

used. 20

DE, B, FR I T NLESE, | , CHBEATLU A2-imd m?{eagél ngﬁfbée O]-c t he |f or rru_l a
(1) 2530 [prrP 35 R Cl-@ IR* : 2650, 1615, 1595

15

Other 2-imidazoline derivatives in addition to those set forth in Table 3 may be used.

20 Claims
Clalms for the following Contracting States : DE,GB,FR,IT,NL,SE,LI,CH,BE,AT,LU

1. A 2-imidazoline derivative of the formula (1)

25
30
(n
NH _N
Y
i R
wherein R is a halogenophenyl group or a pharmaceutically acceptable salt thereof.
2. 2-(4-chlorophenyl)-4,5-diphenyl-2-imidazoline or a pharmaceutically acceptable salt thereof.
40 3. The compound claimed in Claim 1 or Claim 2 wherein the 2-imidazoline derivative has cis configuration.
e 4. A pharmaceutical composition which comprises as an active ingredient an effective amount of the com-
& . pound as set forth in any one of Claims 1 to 3 in admixture with a pharmaceutically acceptable carrier or diluent.
5. A process for the preparation of a 2-imidazoline derivative as defined in Claim 1 which comprises con-
densing a compound of the formula (11)
45
50
a salt thereof and a compound of the formula (1t}
' !
85 R-C-OR
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wherein R is a hal ogenophenyl group or a pharmaceutically acceptable salt
t hereof. 2. 2-(4-chlorophenyl)-4,5-diphenyl-2-inidazoline or a
pharmaceutical ly acceptabl e salt thesrendes 064081 3. The conpound cl ai ned
in CQaiml or Caim2 wherein the 2-im dazoline derivative has cis conf
iguration. 4. A pharmaceutical conposition which conprises as an active

i ngredient an effective anount of thEaktend pound as setforth in any one of
Clains 1 to 3 in admxture with a pharnaceutlcally acceptable carrier or
dilueat. 5. A i ve as
defined ign d fi _ a'l*)’d?ﬁ?&ﬂ?ﬁf‘ﬁ? the fqrmul a
(11) 45 [err])[err] 50 a salt thereof and aJconpound of the tormuraj(111)
[err] [err] 7 363 061 BR Table 3 5 Physic&lk. pioperties
| m dazol i ne D ryer-eehtorap—R Physi cal
properties 10 6 - M.P. 281 10 284°¢C Fl P. 281

to [err]r* . 1615, 1595 ) m dazol i ne derivatives i
addition to tfhose set| forth in ¥a he BEd: 2600. 18181523 afns for
the follow ng Contracting States Dk GB, FR I TNL, SE, LT, CH BEAT, LU I. A
2-imdazoline derivative of the formula (1) 25 30 [err] 35 Rwherein Ris a
hal ogenogﬁhenyl group or a pharmaceutically acceptable salt thereof. 2.

2- (4-chl 6r ophenyl ) - 4, 5-di phenyl --2-i m dazol i ne or a pharmaceutically

accept abl e sal aim1l or

d ai Iron 2 wher e.éﬁ"{‘zﬁ‘ﬁ'gﬁ “mé%lﬁ%t fsn"('agd g@f@a Ive g‘s?m??@é ﬁ%‘&ﬁ&au on. 4. A
phar maceuti cal conposition which conprises as an active ingredient an
effectivg agpiags of the com pound as setforth in any one of Clainms 1 to 3
in adm xture with a pharmaceutically acceptable carrier or diluent.

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

/
1. A 2-imidazoline derivative of the formula (1)
25
S0
—( (n
NH N
Y
35 : ' R
whereinRisa halogenophenyl' group or a pharmaceutically acceptable sait thereof.
2. 2-(4-chlorophenyl)-4,5-diphenyl-2-imidazoline or a pharmaceutically acceptable sait thereof.
40 3. The compound claimed in Claim 1 or Claim 2 wherein the 2-imidazoline derivative has cis configuration.
. 4. A pharmaceutical composition which comprises as an active ingredient an effective amount of the com-
KJ pound as set forth in any one of Claims 1 to 3 in admixture with a pharmaceutically acceptable carrier or diluent.
5. A process for the preparation of a 2-imidazoline derivative as defined in Claim 1 which comprises con-
densing a compound of the formula (II}
45
NH 2 NH 2
50
a salt thereof and a compound of the formula (lil)
5 - - R-C-OR'
(- (-
H
7
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5. A process for the preparation of a 2-imdazoline derivative as defined
in Claim1 which conprises con- densing a conpound of the fornula (I1) 45
[err] [err] so a salt thereof and a epopewedsof the formula (I11) 55

[err] 7 * C L M S * . EP 0 363 061 Bl wherein Ris as defined

in daiml %g [n%g Ls Jeﬁne% ll‘l G a IKMé Qﬁ Q‘éﬂyl gﬁ’)[xp,%r§ itiheltegt%nﬁ% cﬁumdrm‘tlfer con-
required, fuglil@ihe Goflict N6 phdidlade H&Eleéd} #Rreds, PhAr maceut i ca

accept abl e salédohs&ﬁ@;ascﬁm@wmpm ciaims G hd R b imidorRBdasstf Clainms 1 to
3 for\use as inmmunonodul ator. 5 Clains for the follow ng Contracting
States: @R disims for'theRdilvmhgbontRiétingsatdeh@R)ESeut i cal conpositi en which
conpri ses adm xi ng an effective anount of at |east one 2-im dazoline
derivative of 1.lnaneitod oimaling 4 phadrnihcdillicd! emppsitd wiiiedosiprisedadniixing ah affeatiermpdmeonat
group, or. a lgstneaduiddzeline Héryate ofdiptfariiuie (5al t thereof with a

phar maceutical |y acceptable carrier. or diluent. 2. A nmethod as clained In
Caim1l wherein the 2-1m dazoling ,
2- (4-chl or ophenyl ) - 4, 5-di phenyl ' findor- a pharmaceutically
acceptabl e salt thereof. 25 #s claimed In CGaiml or Claim
2 wherein the 2-imdazoline deri e hasfcis con{l guration. 4. A process
for the preparation of a 2-im dazoliN I vative defined In daim1l

whi ch cor'ﬁ)ri ses con- densing a conpo the formula (I11) 30 [err] 35 or

a salt thereof and a conpound of the la (111) [err] 40 wherein Ris as
defined in Caiml and [err] Is a |owef al kyl group, or a salt thereof, and.
if required, further con- verting the @oduct into a pharnmaceutically

accept ablg salt thereof. 45 5. A process as clainmed in Claim4 wherein
t he react antwheRhR i§ b 686dencHRerIBordLd, &b b PRatMEcedtichly-a6ttp@5I0 BARTRYdo) with a pharmaceutically
acceptable carrier or diluent.
V 2. Amethod as claimed In Claim 1 wherein the 2-imidazoline derivative is 2-(4-chloraphenyi)-4,5-diphenyl-
2-imidazoline or a pharmaceutically acceptable salt thereof.
25 3. Amethod as claimed in Claim 1 or Claim 2 wherein the 2-imidazoline derivative has cis configuration.

4. A process for the preparation of a 2-imidazoline derivative as defined in Claim 1 which comprises con-
densing a compound of the formula (I)

‘/ \
30 \ CH""’CH“</ ? (11)
NH2 NHz '

35  ora salt thereof and a compound of the formula (ll)

R-C-OR"
If (11D
NH

wherein R is as defined in Claim 1 and R1 is a lower alkyl group, or a salt thereof, and if required, further con-
verting the product into a pharmaceutically acceptabie sait thereof.
45 5. A process as claimed in Claim 4 wherein the reactants are chosen so as to produce 2—(4—ch|orophenyl)-
4,5-diphenyl-2-imidazoline or a pharmaceutically acceptable salt thereof.
6. A process as claimed in Claim § wherein the resulting 2-imidazoline derivative is purified and mixed with
a pharmaceutically acceptable carrier or diluent to form a pharmaceutical composition.
7. Compounds as defined in Claim 1 for use as inmunomodulator.
50 '
Patentanspriiche fiir folgende Vertragsstaaten : DE, GB, FR, IT, NL, SE, LI, CH, BE, AT, LU

1. 2-imidazolinderivat der Formel (I),

- 58
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4, 5-di phenyl - 2-i m dazoline or a pharmaceutically acceptable salt thereof.

6. A process as clainmed in Caim5 wherein the resulting 2-im dazoline
derivative is purified and m xed w tEP@&3g3leatBhceuti cally acceptable carrier
or diluent to forma pharnaceutical conposition. 7. Conpounds as defined In
Claim1 for use as innmunonodul g . 50 Patentanspruche fOr fol gende
Vertragsstaaten DE, GB, FR ) CH BE, AT, LU 1.

2- 1 m dazol i nderivat der Forne *. C L M S * EP
0 363661 B1 5 10 worin R sine | gruppe ist, oder ein
pharmazeuti ach akzoptabl es Sal z da ol
2. (4- Chl or phenyl ) - 4, 5-di phenyl - 2-1 'dezI I n oder sin pharmazeutisch
akzopt abl es Sal z davon. 15 3'N er iy ndung nach Anspruch | oder 2,
dadurch gekennzel chnet, da3 das 2-I\n ol I nderl vat cis-Konflgu- ratlon
auf wei st ‘4. Pharmazeuti sche Zusamme tzung, unfassend als einen aktiven
Bestandt 8 | sine w rksane Menge der Yerbi ndung nach el nem der AnsprCche 1
bis 3, in Zumichung mt el nem phar mzeuti sch akzept abl en Tr ager oder

Ver d( | nnungami.t rre(?n zur %
2| cazol g"ggz*gg W?D?Z Salnedelii il s t.;%%%g?k Alapshae
Ver bi ndung 3 ng err Eeé@lcﬁg&l &ﬁ§ nspr uﬁLE}F’Etg s'fK O"ffgg'rt

I'st und WO“ n Bbh&hgﬁuﬂcﬁ‘éﬁtkﬂ%éﬁﬂ% | RRfsdend als Qﬂé?urak@vkﬁlﬁe%taﬁééuﬂéﬁw"‘e VARV MeHGA
fall's erfor dgsVershlungfbkh BIHEHS ddIKAGRIRS 1618 8Sin PLrASUALigarit difbrEpharmidReUHSER HRASbaBI&T
akzopt abl es mhrzoddwémunnuﬁgsmm[bl ndungen nach el nem der Anspriiche | bis 3

fO di e ¥Wer wensl wagahssn ur HerEn@yREled Rlnidazoliddbrivatds aadhansdotich 1 Olndassénd dieddofdanshtion
Ver t r agsst aainerVertiidungtder Formal@hf ahren zur Herstel l ung el ner pharnmazeuti schen
Zus nsetzung, unfassend die Verm schung ei ner effektiven Menge von

zum mdest ei nem 2-i m dazol i nder t der 1), 45 so
_(l ) 265 CH——CH
' ' NH NH

oder eines Salzes davon und einer Verbindung der Formel (lil)

30
' | |
.R-(l.i ~OR (m )
~ NH
35
worln R wie in Anspruch 1 definlert ist und worin R! eine Niedrigalkylgruppe ist, oder eines Salzes davon, und,
falls erforderlich, weiteres Umwandeln des Produktes in ein pharmazeutisch akzeptables Safz davon.
6. Verbindungen nach einem der Anspriiche 1 bis 3 fiir die Verwendung als Immunomodulator.
40 . .
v Patentanspriiche fiir folgende Vertragsstaaten : GR, ES
1. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, umfassend die Vermlschung
einer effektiven Menge von zumindest einem 2-lmidazolinderivat der Formel (i),
45

O,

g | | 1)

- worin R sine Halogenophenylgruppe ist, oder ein pharmazeutisch akzeptables Salz davon mit einem phar-

9 .
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55 worin R sine Hal ogenophenyl gruppe !st, oder sin pharnmazeutisch

akzept abl es Sal z davon mt einem phar- 9 * C L M S * EP 0 363
061 Bl mazeutisch akzeptabl en Tragererow®ss odesOnnungsmttel. 2. Verfahren
nach Anspruch 1, dadurch gekennzeichnet, daB

2-1 m dazol i nded i cﬂtalgzeé S %W%Anuﬂgsﬁmeﬂ' phenyi - 2- 4m dazoi i n oder ein
har mazeuti sc ekehnzeichn i Ehidkdp
gder 2, dady Eﬁhy@hﬁﬁﬂ%&&h%ﬁnmﬁ@&%k% ﬁaﬁ%mﬁﬂnﬁ@%@s Kon? %‘éﬁ&

rati ow’auf wei s Verfahrel Rich ARSpPith 2 Yder Difadird gekbnBzeRhidE Yaidak Dirkiadzallntidia Cis KA RE-
nach ANnsgr uglliodaurwéidtassend di e Kondensation ei ner Verbi ndung der For nel

(I'l) 10 [err] 4.eeérdnred2ur HOR®NUNG lefes2-ImdtaZofitd efhate® Radh AEspRlch @) uniEdhd A togHefkation
For mel ( 111)einpeVertindung der Fogrhdi (1) 20 [err]
worh Rwie In Anspruch | definlert lot und worln RL sine Ni edrigal kyl gruppe
| st, odor sines Saizes davon, und, fails erfqrderilch, welteres Umnvandol n
des Prodektes in sin pharmazey \ akzeeta al Zmavon. 5. Verfahren

nach Anspruch 4, dadurch gekeR ’t",'l a tanten so ausgew hit
werden, daB 25 2-(4-Chl or opheMyF= - Ntp; dNphienyT- 2-i mi dazol in odor sin
pharmazeuti sch akzopt abl es Sal z davon gebi | det wird. B. Verfahren nach
Anspruch 5, dadurc ennz ul tl erende -

2-imi daz8l i r?geéﬂ"?/sa a'%%& PhY te'"ﬁ'n 'br'ﬁd't'"ggﬁ&a rmazeuti sch akzept abl en

Trager und Verdunnungsm ttel zur Bil dung el ner phar- mazeuti schen
Zusanmenset zung verm scht w rd. 7 r g Ungﬁg nach Anspruch I fiir die
Ver wendung al s I-mmunonodul at or. ndi cat r‘s Revendi cat | ons pour |es
Etats copfractants sul vants DE,’ GB F ! T, NL, SE, LI, CH BE, AT, 35 LU
1. Dbrive de la 2-imdazoline de |a forrrule (1) 40 45() NH N R 50
worin R wie in Anspruch 1 definlert ist und worin R? eine Niedrigalkylgruppe Ist, oder eines Salzes davon, und,
\J falls erforderiich, weiteres Umwandein des Produktes in ein pharmazeutisch akzeptables Saiz davon.
5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, dafl die Reaktanten so ausgewéahlt werden, da
25  2-(4-Chlorophenyl)-4,5-diphenyl-2-imidazolin oder ein pharmazeutisch akzeptables Salz davon gebildet wird.
6. Verfahren nach Anspruch 5, dadurch gekennzeichnet, dal das resultierende 2-Imidazolinderivat
gereinigt und mit einem pharmazeutisch akzeptablen Tréger und Verdinnungsmittel zur Blldung einer phar-
mazeutischen Zusammensetzung vermischt wird.
7. Verbindungen nach Anspruch 1 fiir die Verwendung als immunomodulator.

30
Revendications
Revendications pour les Etats contraétants sulvants : DE, GB, FR, IT, NL, SE, LI, CH, BE, AT,
5 LU .
1. Dérivé de la 2-imidazo|ine'_de la formule (1)
40
O / N
45 (1)
NH N
\/
R
50

dans laquelle R représente un radical halogénophényle, ou un sel pharmaceutiquement acceptable d'un tel
composé.

2. 2-{4-Chlorophényl)-4,5-diphényl-2-imidazoline, ou un sel pharmaceutiquement acceptable de celle-ci.

3. Composé suivant la revendication 1 ou la revendication 2, caractérisé en ce que le dérivé de la 2-imi-

§5 dazoline se présente sous la configuration cis.

4. Composition pharmaceutique, caractérisée en ce qu’elle comprend, & titre d'ingrédient actif, une quantité
efficace du composé suivant I'une quelconque des revendications 1 & 3, en mélange & un diluant, véhicule ou
excipient pharmaceutiquement acceptable.

10
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dans laquelle R represente un radical hal ogénophenyl e, ou un sel

phar maceuti quenent acceptable d' un tel conpos6. 2. '

2- (4- Cnhl orophenyl ) - 4, 5-di phényl - 2-i nEplazeddénBt ou un sel pharnmaceuti quenent
acceptable de celle-ci. 3. Conpose suivant |a revendication | ou la

revendi cati on g prdc@dedfs bidbdrstion #fh défivedbfa 2-|rﬁid%lfn'e\é?qug@éfln?dags th fllendieation 1 34QddrBE

se présent e QY3udBn Q&H;Hsgh“&wp%dﬁlasfomﬂle (!530Wp03' tion pharmaceutique,
caract6risee en ce qu'elle conprend, & titre d'ingr6dient actif, une

quant\a—t*e of f icace du conpos6 suivant |'une quel conque des revendi cetions |

a 3, en rnelange a un diluant, cule ou e Rl ent  phar macout i quenent
acceptable. 10 * C L M 9—6&3-1 5.(IP)ocede de preparation
d' un derivé de la 2-imdazoli ely NﬁGf pl./dans | a revendi cation 1,
caracterlse en ce que |'on condense uh conpose de la formule (I11) [err]
[err] 10 Qu un eel de celul-ci et un conpose de la formule (I11) [err] 1S

dans | aquel | e urselde selutei et un compese e ladarmdadijul | ul a 6te attrl bube dans | a
revendl cation | et R reprsento un radical alkyle Inf6érlour, ou un sel de
celul-ol et, si cela se rMWd e nioessal fe, on poursult la conversion du
prodult. en 20 wun eel phar rraceutlnt@-rﬂiht acceptable de calul-cl. 6.
Conmpos6s sui vant Pune quel conque’ ddp revendi cat{dds | A 3, a utiliser a
titre d' i"munonodul ateurs. Revendi gﬁﬂl ons pour- |l es Et ats contractants
suivants: GR, ES 25 1. ProWed e preparatbon d' une conposition

phar MACOUt | Gidfs aduileRbbaliiftioklon Gl detsdfn HJEJ&% Erebdha: kY Gorédohte Grftedical
TR 5 7 ooy sy g i A o i abhversto s 4 o
| aquel | e 2R r@ﬁél%ﬁ&%&u%eﬁ&ﬂh&@&mﬁbﬁia@ﬂﬂwp enyl e, ou un sel

phar maceut i quesEminp6es suNairliR fleicoquerisTRAsicRions N 3] & utilissHs,titry ERinfubidnid@ibteurs.
excipi ent pharmaceuti quenent acceptable. 2. Procede sulvant |a

reveﬁ'rtfl cat i crevandications peur lee Etats cantgutantscsullants\:aBRJES| a 2-i m dazol i ne est la
2- (4-chl o- rophenyl) 4, 5-di phbnyl - 2-i m dazol i ne, ou un sel

phar macewt i queﬂfé’mcééﬁ:@am patshien dime cempositigyphermaceptique, caragiérispien cegue 'onmélange upgy
revendi cat i cyantiténfficeee d'as\rofig ue dérivéip 19 2-ingidazelise da Ip emd(ce que | e deriv6 de
la 2-imda- zoline se presento sous la configuration cis. 4. ProcMl de
prbparation d' un ddrivé de |a 2- |mdazoI|ne tel quo dbfini dans |la

revendi cation 1, caractbrlse en c e |’ dense un conpose de |la
formule 1) /
{n
35 "N N
i h}\i/
R
40

dans laquelle R représente un radical halogénophényle, ou un sel pharmaceutiquement acceptable de ce
b composé et un diluant, véhicule ou excipient pharmaceutiquement acceptable.

2. Procédé suivant la revendication 1, caractérisé en ce que le dérivé de la 2-imidazoline est la 2-(4-chlo-

rophényl)-4,5-diphényl-2-imidazoline, ou un sel pharmaceutiquement acceptable de ce composé.
45 3. Procédé suivant la revendication 1 ou fa revendication 2, caractérisé en ce que le dérivé de la 2-imida-

zoline se présente sous la configuration cis. '

4. Procédé de préparation d'un dérivé de la 2-imidazoline tel que défini dans la revendication 1, caractérisé
en ce que F'on condense un composé de la formuie (1)

CH—CH O (11
NH, NH,

ou un sel de celui-ci et un oompoéé de la formule (I}

7\

55

1"
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50 [err] 55 ou un 8el de celui-cl et un conpose de |Is fornmule (111) 11
EP 0 363 061 Bl [err] (IIl) 5 dans laquelle R possee la signification qui
lui a etb attribube dans la revendi cER?3¥3061Bt R represente un radical
al kyle inférieur, ou un sel de celul-ci et, si cela se rovel e n6cossaire,
on poursult |a conversion du produit en un eel pharnmaceut quenent acceptabl e
do celul-ci. 10 5. Plc2d4 sy yapk!l a revendication 4, caract6rise en
ce que |'on cholsit les r6actlfs dg nmanlere A pr?ﬂji re la
2-(45~e'hl or ophényl ) - 4, 5-di phényl - 2-{im dazol | ne, (du n sel pharmaceuti quenent
accept ablse de co oonposo. 6. Proc6¥# sulvant |Is revendl catlon 5,
caracterlse6 en ce quo | on purifle |l e dérive de |la 2-1m dazollne obtenu et
on | e nbl anganshequelie Rippagédeta sigpifiertion duilui g fté atriigs|dansia renendiortiond ot R qapedsente un radical
accept abl e @&vieriaferieurou an se) dereaiul-¢l ok sicelApo By RAGESSRItY FRROWBYI IR EREVersian du produiten
Gompos6s su|uoaqwhqﬂazs ‘. n m@ggﬁp@ﬁle f?ccqu(ﬁ-ﬁi't £| ! Se%Le I"e\mtcli'notisgt(laes réactifs de manidre a produire
d'i mmnom)d'fal 2#4—%&0’)%’%6?3-3;@ nﬁgiﬁgzggﬁguﬁ pharmaceutiquement acceptable de ce composé.
6. Procédé suivant la revendication 5§, caractérisé en ce que I'on purifie le dérivé de la 2-imidazoline obtenu
et on le mélange a un diluant, véhicule ou excipient pharmaceutiquement acceptable de maniére 4 former une
composition pharmaceutiqus.
15 7. Composés suivant la revendication 1, 4 utiliser a fitre d'immunomodulateurs.

25

_

” R A o



