EP 0 300 652.B1: Description This invention relates to an optical isoner of
an | midazol e derivative. Medetonidine which:has the fornula: 5 [err] is
known as a selective and potent [er Y9388 agonist. It has been
described, e.g. in European Patent Publi- 15 cation No. 72615, as an

ant i hypertemcoieﬁqgent and in the European Patent Publication No. 187471 as
a veteri- nar¥ sedati ve- anal gesi c agent. The optically active d- and

| - enant i omer s "Wt invRBERBtrelstesp Aroptieahigoren ef anfimidazole dervatihrar naceut i cal |y

accept abl e acMgdelmiine which 52 theforula : new conmpounds. These conpounds nay be
representfed by the fornulae: [err] 30 Racenic nedetonidine is separated
into the enantioners 11 and 1] chy conversion of the racemate into a

m xture of diastereol so and lsepag @ ng the latter by fractional
crystallization. Since de om dine \>s/# base, It may be converted jnto a
di ast ergpl soner salt mx by reac

TON With an optically active a&d such
as (+)-tartaric acid. O her useful gpticelly active acids are, e.g.
(-)-malic acid, (-)-mandelic acid &Rgl (+83canphor- 35 10-sulfonic aci d.
(+)-Tartaric acid is especially useful for the resolution. The separation
of the di asik kio@h aOaRAcBtivie SndidienO,ISdptbragsriih RihbEsbof H8s6ibad, leigZih BGropda PataH Publi-

al cohol 18 ucdatiaNol#26 1585 aftihypitéidRN@©geMtandin fhie Eirdgean Pdtert PublidatiddNoL187472 as a veteri-

di ast er eol swysedatinsanelgésicagergsepar at ed the acid addition salts can be

convert ed bacKheoptidalyactive dandicemarsiothsrs ofmiedeatanididecand thaigeradexs pbasinadeutisally acdeptatiie ne
wi t h sodi unacis\addiiprisalts arerngwisgmponds dibeseregmpdypds| mdy be represented Siethe fermayipe :

appropriate organic solvent such as nethyl ene chloride. 40 The d- and

| - enant i®ners of madetor%gll ne reactwith organi c andi j nQqC8ani c acids to form
the corresponding acid a ' f Ssalt's, which have t me therapeutic
actiurties as the bases. Scan thus f orm many phar- maceutlcal |y usabl e
acid addition salts, stance, chlorides rom

sul fates,nitrates, ppoasp fonates, fo mal eat es,
citrates, benzoates, “galli : ascor bat es. nantlorrers of

medet om di ne are sel ectﬂi ve &H§ tent [err]-recept I’CHagOI’lI §t S.
Adrenergic receptors are physiolegically inportant &.nding sit es V\/m ch are
specific to noradrenali neIZnd a&Henal i ne and | ocat ed 3o Ehe surface of the
cell nmenrane. The adrenoceptors of the synpathetic nervous system have
been cl assi f i Racemitinidétoviidite & béparid inftdhé sriafomesIIBIAGH! by [cevérsidn TR rlBinate into a
([err]) recreigterof diastdrecisomera andsepérating ltt@rlat@t by feketibnalitiystalizetions SidcH reade®midink & a
[err] and aseaitchay b qohivegertintp e diagter&disotmarcsait mixturedy reactioh witheasn opficellyraktive acidisyck ag |
are mai nl y (rbedariearid)Otherusefyl aptically adtiveacidmare feeg.. §-mfaticagid ({f);mapdeljc acidamd (H-tamphec| e
and t hug® netfrsuifasic agid. d+)-Taranip axidis papecidllp ussiyhfortheresolytiony Thesgparation of shatdiasiproisomers
whereas [er® ]’9'1"@!98 Y 1gpasted cystalliging from s glaghelcpugiyas epthansl eretina) orgymixtyra ofteanhi nal s
of noradre F‘E? "P‘Pé*’ﬂ?@?ms?'*e heve heen eaparpled the adig addiion sally cap krropupriedhagitp A firq ne
under phyS| 8‘3\""%‘5 ‘?°B %°'“F| él'.i?'@?\‘éﬁ“\ 9dium EYdE"éE'% a'?"sbyﬁl‘tﬁ 8 fhe liperated happy o
is a nega t.'(‘,gn and-e gﬂd ?g’ ?‘gﬁ% ack orrenon may
al so be I nd&éﬁea di ifgggidt?%gutir ctiv aias ase ey dc&f@ﬁ many p ar-
some~of it Sm @ﬁﬁa @srablg dééslﬁon llg é%% X des, s &fgf: F rT%hatles gg
enant i OB Sioftes! 1Hhaldh, Sriils .&.ayaeaafam&s%ﬂmetap tebr Lirbela 1Nt
have proved t ohexPafASAanbonEM of nBBAGHGRL fereetlvaa Rt ot Aoridl ENCY
conmpar edst 0 t RérerieRficrBieptortiard phiysloldgicalfy- impOREWR bAikhgditeWhich R pd i@ RdradPdiBline GAd
be expect edadienaline aif ocat YR the Burfice ofdfe cBll HisHkREre) Pre ANBAGIEIIIrE of tHRI BNl ferdls
ant i hyper t esystera Bava b tlasskied ihth Gvoliifferént siitityp6s3 BlpHac(a)sid Beta- 3p) fociicis, WhicrdaR Bé fider
t ool i n t hedidded it tvafsubdn@ipg iy 8] adl @Gid @ A6H fo.fOf thEseare oty ped, B,, B, and o, are mainly located
[err] - adr e nstephaptically on the surface of, e.g., smooth muscle and thus mediate, e.g., smooth muscle contraction or
relaxation ; whereas o, receptors are mainly located presynaptically on the terminals of noradrenergic nerves.
If ax-receptors are stimulated by noradrenaline under physiological conditions noradrenaline release is blocked,
L.e. there is a negative feed-back phenomenon. This negative feed-back phenomenon may also be induced by
certain synthetic a,-agonists like medetomidine and some of its near derivatives.
In animal experiments, the d- and |- enantiomers of the present invention and especially the d-enantiomer,

55 have proved to possess highly enhanced o,-selectivity and potency compared to the racemic mixture (i.e.
medetomidine). The d-enantiomer can be expected to be of value, e.g., as a sedative-analgesic, anxiolytic or
antihypertensive agent. Furthermore, it can be used as a pharmacological tool in the study of the physiology
and pharmacology of a,-adrenoceptors.
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EP 0 300 652.B1" The phar macol ogi cal acti vi ty of the conpounds of the

invention was determ ned as foll ows: gha 2 agonismin vitro 5
[err]-agoni'smwas deternined by maaﬁ§°é?°q5 Blated, electrically stinulated
nouse vas deferens preparation (Marshall et al., Br. J. Pharmac. 62,

147-151, 1978Y¥he dhamtatrilagicaiackiity, of the chrapotdds agﬁe‘lii%tidnmaahﬂtemhéu a3lfaNows :
electrically induced nuscul ar contractions by activating the presynaptic

[ err] - adr enbAlRpa-gagenign it vitus di i ni shing the sec- retion on the notor

transmtter. Known [err]-agonists |ike detom dine, nmedetom dine and
cl oni di e wer 82790RIM Wes @f"@?"éﬁt@e@ﬁ Bidgolsted calectrically stimulated meuss Nesdeferens resrationt |
where the [@rfs al nP%t’ P@F"F@'&tg'l 47431 $UA) Indhig godeh @n pragonistis phle toblogk gis rigelly e

| ogarithm o'f'u °’E’8 ’é‘rf’é'ra‘éft"i’t@ﬂ “‘GP"’FWéPtE’ SRERPIOFS AL s dimigishingthe gaet
of naxi nal omtsr I fa m% 5 '.Pg m idirle, med;tt(; ldltne and cIoi g:;% vI;lere I;Jsedlas
ubsfances gre apgoni tis ) e pD,-value
[ er I\]_,— :—%g 2' ?ﬁéﬂah\}a I0gh P ofle Hiotar concen foh o n:§ rx clngg %?glwfxgﬂ\al gauglhcingt )
25 nmedet om di ne 9.0 detom di ne

8.5 cl oni dine 8.5 30 These results
show that the [err]-agoni st activit?‘tﬁf’ hedetonidine is limted to the
d-enantimmer. The d-enan- tioner shows an enhanced[err]-agonist activity
conpared to the other agents studied—35 -2 [errl.selectivity lr-vitro The
selectivity pf ct,mgo@h@nantl oner{as an [oer.uo,aggn;,stviws cddudlecd in feceptor
bi ndi ng expefinments using rat byain menpy r&gg ity of the d{isoner
and the refeyence conpounds to ¢onpete vmth f—fc oni di*ne (for
[err]-réteptprs) and 3H prazosip (for [err]-receptors) was studi ed
essentially js described by Virtanen and Nynman 40 In Eur. J. Pharnma¢. 108,
1639, 1985. |Resuepanbiomeife test ire presented in Teble 2, where the ability
of the studijgdlageadsidmerconpet¢ wWith [err]-cl onéd feaavichl3kgpnistos] n
bi ndi ng 2Ls eXpmeagesmasinehe [erf]-val ue (nolar cengen- tration of the
conpeting i garaq federk to displace 50 percent of_ d he radioactive |I{gand).
45 50 55 3 | logigpo 652 Bl Table 2. Conpound , . 3 H-cloni fli ne
[err]-prazosjn [err] )

30

These results show that the a,-agonist activity of medetomidine is limited to the d-enantiomer. The d-enan-
tiomer shows an enhanced ay-agonist activity compared to the other agents studied.

35 2. aylos-selectivity in vitro

The selectivity of the d-enantiomer as an a,-agonist was studied in receptor binding experiments using rat
brain membranes. The ability of the d-isomer and the reference compounds to compete with 3H-clonidine (for
a-receptors) and *H-prazosin (for a.i-receptors) was studied essentially as described by Virtanen and Nyman

40  InEur.J.Pharmac. 108, 163-9, 1985. Results of the testare presented in Table 2, where the ability of the studied
N agents to compete with 3H-clonidine and 3H-prazosin binding is expressed as the ICg-value (molar concen-
tration of the competing ligand needed to displace 50 percent of the radioactive ligand).



di spl acenent .

di spl acenent
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[err]

[err] nM-d-enantioner 55019

45849 1-enant i oner 46 EP 0300 652 B1 189975

4129 nedet om di ne 3.3 16700 5060
15 detom,ldaibqee 2 3.7 242

65 cl oni di ne : 6.4 6200 969
20 The [ESUITS Snow that The O-emantjoner s am eftTenety Setecli ve
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the conpoundfs were studied| ;g thg,spontanpgis mfd ity Jand writhing-|test
in the nousel_Spontaneous pot?tity of mick ah¥l rats wad measured usipg the
Ani mex-activjty nmeter. The}jtest conpounds]were adm nistijered |I.p. 30 M nutes
bef ore the asuring periofds of two mnutes. In the wijthing test th
conpounds stjud-emaandoset i he de2e adm ni sjer 880K c. to |ratésBsdnd 45 i n.

later 1 m gf 19%raakibmeac| ddgas adm ni st eradspsp. The {nunbaref withes was
recorded in |t ha Qb0 RS gigy. period {Kogieso 30 etlal . goped. Proc.

18: 412, 1959). Resuld%s arejf sh wn In Tabl e 3 apgzt4. 35 |40 45 §0 55 4 EP
0 300 652 B 'Idaetﬁoé“" ne [errf‘-val ues of jthe udi ed corrpgunds i

reduci ng spdntSP@dddnoti | tySth nmice Conpount200 969

[err] ( mg/kg s.cC.) d-enantroner 0. 0Z T0

>10 nedet om di ne
0. 3 cl oni di ne
w {haf e depantiqmegis ag pxirmely seleckvpsaagriist somparad-e megdetomidine

1- enanti oner
0. 05 det om di pe
0.3 15 Téble T'lﬁfep'&?j

aci d- i nduc e PietR;igrepRsPmRondsi ce 20
Cdrpound [err] (my/kg s.c.)
. 3. Sedative analgesic effects
d- enant i onet g = 0.01 25
25 The sedative-analgesic properties of the compounds were studied in the spontaneous motility and writhing-
test in the mouse. Spontaneous motility of mice and rats was measured using the Animex-activity meter. The
test compounds were administered i.p. 30 minutes before the measuring periods of two minutes.
In the writhing test the compounds studied and saline were administered s.c. to rats, and 45 min. later 1 mi of
1% acetic acid was administered i.p. The number of writhes was recorded in the following 25 min. period {Koster
30  etal., Fred. Proc. 18 : 412, 1959).
Results are shown in Tables 3 and 4.
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The |resul ts

These results show that the d-enantiomer has an enhanced sedative/analgesic property compared to the
racemic mixture (medetomidine) and other reference compounds. The sedative/analgesic effects of medetomi-
dine are confined to the d-enantiomer.

4, Anxiolytic effects

The anxiolytic effects of the compounds was studied using a method described by Handley & Mithoni : Nau-
nyn-Schmiedeb, Arch. Pharmacol. 327, 1-5, 1984. In this test the manner of exploration of open and enclosed
arms in an elevated t-maze by a rat is examined. It has been shown that anxiolytic drugs increase the relative
exploration of open amms. A rat is placed in the center of the t-maze and the number of open and enclosed
entries is recorded during § minutes. Results obained are shown in Table 5.
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Ant i hypertens;r S effects The anti hypertensive properties of the conpounds
of the |nvem.4_on_ehaie_bee,n_su’d¢-ed—as—f-eu-g¥xs—sg wh-ey—at-s—of
normal wei ght were first anestthef®32PYMCER f SPRY Lr this ”le

fenoral artpr9cymosenntatiad by 2ppo) vechoseshe! tto¥elt b a meadEoRessur e
transducCer.| Thaclt est substance wds4thgn Bn§ ect pdi3+% 0|50 0428e fenvorfal vein
and the bl opdapéantiomeand the pul se flrequency|were rﬁegi stered wth a
recorder. Resplggpare shown in Tabge 7 195 6 . P 300 $34 Bl Tahle 7
Ant i hypertens Vo 1 effects of the d- gnant i,gner n, gnesthetj zqd rats |5 Dose,

ng/Kg 4 cr ease in BP, % Deci ease|in. heaft rat % 0.{001
- -21 4o 4-° [o%d3 | i3-3 .29 - 23
-40 0.01 0.01 5.83 8.8 14.6 0.3_947 0. 03

-45 0.03 -48 |0. 2.5 3.0 5.5 0.4545

anti - hypertengi ve and bradycari{di & f f gcti9, s The| dignpanti ongras and i t|s
non-t oxi c, harmaceutical L\/ accept abl acid adlition dalts or mxtres
thereof 20 may be adm ni st er ed par enterally, intravenously or or aI ly.
Typically, an effective amount of the conpound Is conbined with a suitable

phar maceut i cal carrier. As used herein, the term"effective anmount"”
enconpa¥ses tl B?é"' RRAbaL thediepantion %Pﬂ?ﬂ"ﬁé"‘?!’é'ﬁ??@%l'“éﬂ?tefe\‘ﬂ‘? -maze W8ut  causi ng

adver se si o %3”" tahan F@E“i‘?%‘?% cu °c2°E?ﬂT°&?‘;9’§ l’f‘\t‘;ﬁfﬁ?‘l on
el ,..ff@%nz ;.ﬁmg.., T @%‘?g%m %@?a e
course ﬁshebys bdd Otﬁ%@h ; 4l(1th zcip:ss ﬁiﬁ% Fi} a y e)‘ﬁﬁ?:treﬁers

whi ch are wepu_g “QQ(@ nV‘th skt ea,ecgggp‘pi pr esent |nven
may be solid or |IC]UI d and are generally sel ect ed wi th the planned manner

of admnistration in mnd. Thus, for exanple, solid carriers Include
| act ose, sucreggiede] atin and agar, while liquid carriers include water,
syrup, peanyt_oil and olive oil. Other suitable carriers are well known to

-50 15 The yeaudiepamnow t hat tlhe cT—enantl onmer possessg¢s clear

those skillé¢d_ in the art of harmacewtical for: mulations. The combi hation
of the deriyafr R Petedeshrier may beCFRIHPGNER i th SENGRAREERA accept abl e
f orns, r9/kq {4 h after d-enantiomer adm.)
% 0 100
3 -10
10 =20
30 -30
40
_ 100 -65
-

45 5. Antihypertensive effects

The antihypertensive properties of the compounds of the invention have been studied as follows :
Sprague-Dawley rats of normal weight were first anesthetized with urethane. After this, the femoral artery was
connected by a polyethylene tube to a blood pressure transducer. The test substance was then injected into

so  the femoral vein and the blood pressure and the pulse frequency were registered with a recorder. Results are
shown in Table 7.
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30 . such as tablets, capsules, suppositories, solutions, enulsions, and
powders. The following Exanple illustrates the separation of the new

enant | oners. - Exanpl e 35 14 g epfe soB682tgam di ne (base) were dissolved in
50 M of nethanol. 10.5 g of (+)-tartaric acid were dissolved in 50 ml of
met hanol . The sol utions were m xed and the solvent was evaporated to a
volunme of 50 m. The mxt- ure was put into an ice bath and 9 g of white
precipitate vWe?éﬂbe’aMﬂréthiﬁré‘-Epﬁem piffacts vvéstbvsb@naeﬁlqu%“m of

et hanol, the m xture mtkeq:jtzeanwtsrasom c sound for 14 mn and filtered.
The pregci pi T Was arssgtvedt—Tm e xturg o 20 —abs—etrtranot—amd 60 n
met hanol by} hgatd, nﬂgm[ Sh&ATRR! {h s, 40 CORLtdlbe 5n9h@a‘uprreeaplzt2€e 40
(degree of Fetatien——fefr—was—ebtared e—-ee+ystatH-zat+er—f rom 60
m of nethapol, 4.1 g of product was obt a:#ined degre rotation [jerr]

Recrystallif at- °8I]i was repeated untid the egree of gfatlon di d not
9-89jer. Theld-enantiotker tarf{rate was dl‘gsol ved in watler, the
sol ution Or®de al kalipe and thedd-enani. ti omer wad47di ssol ved in jan

organi ¢ sol vemto3de. g. di chi or met hanes or di ¢t hyl et her4s8 The degree of
rotation of] tgrg d-enanti ¢ner base_y@s [erf] 45 -she | -enantiongrs may

f h er liquors. Claips 50 Cdains for the folllow ng

Contrditing States: AT, BE, CH, DE, FR, GB, IT, LI, LU NL, SE 1. The

d-enantiomer of nedetom dine and its non-toxic pharnaceutically acceptable

acid addi tiep, r%fJn owhat Jbﬁe&nﬁm%&sgé;@és cﬂ;%h ggﬂ%eﬂéﬂsﬂé DR phddlcakiforbds. t hEr apy
as a sel ect irjLq &b eF QiR n%-:o'sbg hriaceuticall bISRER YiditfoR Salfs BFMRRIek thBfof
CONPr i1 Ngaytdaailin@iRAA bh@ By Oh L1 80 oy ErySitain? afl %cﬁm&nsuda Bathe compound is
NEceut i Cadompin@L Wil silidbf p'ﬂﬁhlgce%ﬂéil &drrieh) AB abdd HeoR 06 terrh MeffB&iIS Srhdlini” @htolvpdsbesd
phar mac e uhése aimoGrits whie yield the deiidd QetisOwithowt dadsinfadaleise/side/dbdtd) TRE pleEisES arvdaint

ef fect s oOdmpidyed ifla patonlal sitGatidbn is BepRdeat Uper nulr@ebus Mtters Suchas®ethduipf &dininistration, type
Decr ease of maimaldgondition for whiciDihe datxstive isradinipaieted antl of cofsdth®Sducture of the derivative.

i ncredse an

-8 25 The pharmaceutical carriers Whicli &e typically erfiplqy8@with the compounds of the presentinvention m#/3
-40 0. 01 be solid or liquid and are generally selected Rith the planned manner of administration. ig fhirg. Ts, for
-45 example, solid carriers include lagtgseQsugrose, gelatin and agar, while liquid catriers inclyds water, syrup,

-50 15 Th’@a?‘ég'tﬂ"f’g""gHﬂy\ﬁt'teh%w‘a'l"’rf@"ﬁfsém' e to these ?fas §€'§ﬁ ﬁmz';%:f;;gm

anti - 8 e;F“f'bﬁgﬁ °3’HBI"%HP g" & d¢riyptiye andithe cprier may B Hg’f?

non- t ue "salts or nixtures

t hereof 20 ﬁé&')?wﬁ'gﬁggﬁﬁ%ﬁ éﬁﬁﬁ%ﬁ?gﬁgﬁ 'feye"T'E?'P%ﬁlenousl y or orally.
Typi cal | yg, AR ef fective anmount of the-conmpound is conbined with a suitable

phar rraceuﬁ-c-a'F carrier. As used herein, the termeffective anount”

enconRASSes 1§ NRaadAbmbthe BasdfVidrd uissbiGdddn éd’lﬁ oftrettiah@ 0BG of (¥)-tharibhdid VS dissaived NI
adver se  Sih 6emek héthdnd. Th-EQauﬁ%E%r&ﬁix&mH fio sEHHRI viRg %pbr&te@tola%lﬁh&éf &, Plelntbdl | ON
I s dependgsivad fRintoH 1681baM and aﬁfmme PréSibltaRSvalBbtIA. e pRddipitalé Was sabdeRdd id 250€
of MRNMMR mi o etkHol, the Mbuds waiKeflin iR orkesouNErbi Manik SndditisTed) s @écilate ABskibived
cour se t hiea sixtuteaf 20 alif ethdnel adﬁ&'OIn\l mbthal by heating on a steam bath. After cooling, 5 g of precipitate
40 (degree of rotation + 55°) was obtained. After recrystallization from 60 mi of methanol, 4.1 g of product was
obtained, degree of rotation + 60°. Recrystallization was repeated until the degree of rotation did not increase
any longer. The d-enantiomer tartrate was dissolved in water, the solution was made alkaline and the d-enan-
tiomer was dissolved in an organic solvent e.g. dichlormethane or diethyl ether. The degree of rotation of the
d-enantiomer base was + 75°,
45 The l-enantiomers may be isolated from the mother liquors.

Claims
56 Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
1. The d-enantiomer of medetomidine and its non-toxic.pharmaceutically acceptable acid addition saits.
2. The d-enantiomer of medetomidine for use in therapy as a selective az-receptor agonist.

3. A phammaceutical composition comprising the d-enantiomer of medetomidine or a non-toxic phar-
55  maceutically acceptable acid addition salt thereof in association with a pharmaceutical carrier.



.25 - The pharnmaceutical carriers which are typically enployed with the
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45 The I-enantiomers may be isolated from the mother liquors.

Claims
50 Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, L|, LU, NL, SE
1. The d-enantiomer of medetomidine and its non-toxic pharmaceutically acceptable acid addition salts.
2. The d-enantiomer of medetomidine for use in therapy as a selective a,-receptor agonist.

3. A phammaceutical composition comprising the d-enantiomer of medetomidine or a non-toxic phar-
§5  maceutically acceptable acid addition salt thereof in association with a phaimaceutical carrier.
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35 Revendications

Revendications pour les Etats contracténts suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL,
SE

40 1. Enantiomeére d de la médétomidine et ses sels d’addition d’acide pharmaceutiquement acceptables et
non toxiques.

2. Enantiomare d de la médétomidine, destiné & étre employé dans des soins en tant qu’'agoniste sélectif
des récepteurs a,.
3. Composition phamnaceutique comprenant I'énantiomeére d de la médétomidine ou un de ses sels d'addi-
45  tion d’acide pharmaceutiquement acceptables et non toxiques, associé avec un véhicule pharmaceutique.

Revendications pour les Etats contractants suilvants : ES, GR

1. Procédé de séparation de I'énantiomére d de la médétomidine, qui comporte la transformation de la
50  médétomidine sous forme de mélange racémique en un mélange de sels diastéréoisomeéres, par réaction avec
un acide optiquement actif, et ensuite la séparation du mélange de sels diastéréoisoméres par cristallisation
fractionnée.
2. Procédé conforme 4 la revendication 1, dans lequel I'acide optiquement actif utilisé est I'acide (+)-tar-
trique. '
55 . 3._ Procédé de production d’'une composition pharmaceutique, qui comprend le fait de mélanger de 'énan-
tiomére d de la médétomidine, ou de F'un de ses sels d'addition d'acide pharmaceutiquement acceptables et
non toxiques, avec un véhicule pharmaceutique.
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