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' ' 'PCT/GB92/01045 (SmithKline Beecham pic) describes certain _
| -_.ﬂuorobenzoylammo benzopyrans, pyranopyndmes and teu'ahydronaphthalenes in
25 _-whxch the 3 and 4 position subsnmentsare trans 1o, each other. These compounds are
-described as possessing inter alia anxiolytic and anu—convulsant acnwty _
o PCT/GB93/025 12 and PCT/GB93/02513 describe additional groups of
compounds possessmg inter alia anti-convulsant activity. These patent applications
..are unpublished at the priority date of this apphcauon -
30 . It has now been surprisingly found that certain compounds below possess anti-
~ convulsant actmty and are therefore useful in the treatment of exlepsy and are also
believed to have utility in-the treatment or prevennon of anxiety, mania, depression, |
disorders associated with a subarachnoxd haemorrhage or neural shock, the effects
associated with withdrawal from substances of abuse, Parkmson s Disease, psychosxs,
35  migraine with and without aura, cerebral ischaemia, Alzhexmers disease,
| schlzophrema OCD, ie, obsessive compulswe disorder and/or pamc and/or
aggression. _
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and t her ef sent 1 nvention extends
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_ haemrrﬁag@ﬂéﬁnmeﬁmm he 3R 4S and 3S, 4S enantioners are
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4R and 3R, 4R 15 ﬁ%fn“ I n&essﬂflre prefe s\houl d. be Zpgmemalt ed t hat
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- The present ‘ifivention further prov1des a compound of formula (I), or a
20 pharmaceuncally acceptable salt thereof asherembefore defined whtch exists
' predormnently xn the 38 4S or 3R 4S enantxomenc form dependmg on whether the

. e

compounds are cis or trans T
' 5 For example it shotild be apprectated that the term "exists predornmently in
_ the 38, 4S enanuomenc form" means that there is. greater than 50% of the 3S a5
25 enanuomer present cornpared to the 3R, 4R enannomer i T
: ' More preferably there 1s greater than 60% of the 3S 4S enannomer present
yet more peferably greater than 70% of the SS 4S enantlomer presence, even more
preferably greater thaii 80% of the 3S 45 enanitiomer present and more preferably
still greater than 90% of the 38 48 enantiomer present. Most preferably there is
30  greater than 95% of the 35,48 enanuomer compound to the 3R, 4R enannomer
‘The same appltes to the 3R, 45 case. :
Such compounds and pharmaceutxcally acceptable salt thereof are beheved to
be novel and form a preferred aspect of the present invention.
_ The administration to the mammal may be by way of oral, parenteral, sub-
35 hngual or transdermal administration. ' _
An amount effective to treat the dtsorders hereinbefore descnbed depends on
the usual factors such as the 1 nature and seventy of the disorders betng treated and the

Weight, of the mammal. HoWever, a-t_mit dose will normally contain 1 to 1000 mg,
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suitably 1.t 00.ng, for. exa n anmount t.he range--o ffom 2 to 400
mg such as liguid PTM@OP% aB, g‘}@ge%é??e%@ﬁ' amnm PAWAeTS iniestable
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conpound otlosep andlt:mt(uh)conwemrdmal*excipremsl such astbinding agents, fillers, diluents,
~ tabletting agents, lubrxcants, dxsmtegrants, colourants, ﬂavounngs, and wetting
20 agents: The tablets may ‘be‘coated according to well known methods in the art.
L . Suitable fillers for use include cellulose, mannitol, lactose and other sumlar
agents Suitable dxsmtegrants mclude starch polyvmylpyrrohdone and starch
_ derivatives such as sodium starch glycollate. Suitable lubricants include, for
- example, magnesium stearate. -Suitable pharmacet_r_ncall_y acceptable wettmg agents
-25  include sodium lauryl sulphate. '
| 'I'hese soltd oral composmons may be prepared by convenuonal methods of
blending, ﬁlllng, tablemng or the like. Repeated blendmg operauons 'may be used to
distribute the active agent throughout those composmons employmg large quantities
" of fillers, Such operanons are, of course, convenuonal in the art. :
30 Oral liquid preparations may be in the form of, for example, aqueous or orly
suspensions, solutions, emulsions, syrups, or elixirs, or may be presented as a dry
. product for reconstitution with water or other suitable vehlcle before use. Such hquld
preparations may contain conventional additives such as suspendmg agents, for
o example sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose,
35  carboxymethyl cellulose, aluminium stearate gel or hydrogenated edible f'ats,.
emulsifying agents, for example lecithin, sorbitan "monooleate, or acacia; non-aqueous
vehicles (which may mclude edlble oils), for example, almond oil, fracuonated '
" coconut oil, oily esters such as esters of glycenne, propylene glycol or ethyl alcohol;
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.to distri buILL? Lﬁ?ol?dcﬁﬂe‘(fat@x% Bﬂa@hggﬁu&,hose corrposn tions enpl oying
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in the art. aremerat)tupemsxqwae preppred:in |SBbF§3ﬂﬁ?}1Yt§he $3I§ MENREREXCERNt  f or

exanpl e, -aq tfﬁﬂ‘iﬁ%é’ém?bﬁﬂﬂ is Eﬁ%ﬂ&é@i‘?ﬁhe 561&1&'&'19§"t§ad SIBeig” @i3§olv§d/£r\tps or
e.presented as a. uct f.or reco qrﬂtlon W th water

elixirs,
or ot hed5 suﬂﬁ!@%ﬁ?‘ﬂ%@f@ﬂ%&@“ deshy ??%PW’BE'H}J G¥eRiEle cont ai n
conventi onal gty s iaBne dpaEH ageRaS HctudetaH emposicon s ol
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agents, for -exanphgisicdtirhdn Practicd, e aﬁn itivhls&ﬁlleusuﬁly be:am:loaipanmd- ueous
e T e B i B b R SRR RS '
~ propyl e@d glycal 'I'h'dpteﬁdm lim&hdodnﬁirther prodéies s ghiteaceutical composition for use
PCT/ EP9S/ 02 0 4 %e treatment and/or prophylaxis of anxiety, mania, , depréssion, disorders
' “associated with & subarachinoid'haemorthage or neural-shock, the _effects associated
* with withdrawal from substancés-of-abuse such as cocaine; nicotine, ‘alcohol and
T benzodxazepmes, dxsorders ‘tredtable or preventable with anti-convilsive agents; such
25 asepilepsy;‘Parkinson’s disease, psychos:s, migraine, cerebral ischaemia; Alzheimer's
~disease, schizophrenia and/or-aggression awhich comprises a compound. of formula (I)
- or a-pharmacentically accéptable salt thereof, and a-pharmaceutically-acceptable- -
. The present invention also proVides a method of treatment and/or prophylaxis
- 30 of anxlety, mania, depressmn disorders associated with a subarachnmd haemorrhage
“or neural shock, the effects associated with withdrawal from substances of abuse such
'_as cocaine, nicotine, alcohol and benzodlazepmcs, dlsordcrs treatable and/or
preventable with ann—convulswe agents, such as epilepsy; Parkinson's dlsease,
_ psychosis, mxgrame, cerebral ischaemia, Alzheimer's disease, schizophrenia and/or . .
35 _-ziggression comprising admiﬁister‘ing to the sufferer in need thereof an effective or
prophylacnc amount of a compound of formula (I) ora pharmaceuncally acccptable
" salt thereof. o o : '
In a further aspect thc invention prov1des the use of a compound of formula
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or a phar nammbasy,fadunsqﬂsahmwbhom meigfaine; cerebrap fschaemiayAlzbeirhgr's

accept abl e g The -present.-i nvention al so provides
a met hod of ?éz{esgf{ﬁgﬁf,phmgrm%orrosﬁmfam s 30--of--anxi etgﬂemam a, ddepre55| on,

“di sorders assocuau@ucqmmﬁ@nsm mmdmm gd. t he
- ef f ect 9passoci ateéné?aniﬂtw&z&' nd%b?%ﬁdlﬂ& Wﬁu&

‘cocai ne, nicotine,: al€ohel and nzodl zep nes Lpgat abI e and/ or

prevent abl e"wmg TaBHGIMBouURd %‘m‘]'%% @& nson' s -
di sease, pPsyemé %esfﬁwdaihrmw-ombrEP-osssmrBPazoﬂ%thmsbmﬂ iBpease,

Soht zophr o308 1¥.0150202, EP-0076075; WO/B9/05808, EP-0350805, EP-0277611, EP-
' o _j' 0277612, EP-0337179 EP '0339562 EP-0355565 EP-A-415 065 (E Merck), EP-A-
- 25 450 415 (Squxbb) EP-O466131 EP-A-0482934 BP-A—0296975 10-2004-791 and
o W0\89\07103 e x
The cis compounds of formula (I) may be prepared by procedures generally
descnbed in or analogous to those described i in EP-A-0139992 '
| ‘ The cis compounds of formula (T) may also be prepared accordmg to the
30 procedures described by G. Burrell et al, Tet. Letters, 31, 3649-3652 (1990) or by the -
~ procedures descnbed by U. Quast and E. Vlllhauer, Eur L Pharmacol Molecular
Pharmacology Secuon 245 165-171 ( 1993) L
It should be apprecrated that racemates for. formula (I) may be resolved or
enannomencally punﬁed compounds of formula (I) may be prepared usmg
35 procedures convenuonal in the art and in parncular using the procedures outlined in
' EP-0430631 and EP-0355584, | s
' It should also be apprecrated that it is preferred that the compounds of formula
' (I) may be prepared in the required euannomenc form by forming a chirally pure




35 aggre55| on conprising adm-ni sterl ng to the sufferer in need thereof an
ef f ect | wo9s348tsophyl-acti ¢ anount of a corrpound of *f or nul PCIEPISN2016
pharmaceutical | y acceptabl g&salt theref.. In a fugther aspect the invention
provi des the use of a corrpound of for rrul a WO 95/ 34545

fF’CT / EE95/ 0 éﬁxd@ﬁmi o takdlfhe ﬁx@éoxﬂ’t'itﬁfs bﬁall?&iuﬂheﬂﬁﬁwow‘u“%lt t her eof ,
or the ma

acture ofa nment f.or t ment, and/.or of
Canxiety,. méR pgé#&ﬁ‘“ﬁ&%ﬁ’ﬂ%\‘% PRX: \;\?fl}ergq ?odgﬁ‘#&%@fs
“haenorr hagqoﬁﬁume(w@m Bdmémtﬁﬁé@mnassom ated with withdrawal from

subst ances .of ahyse such as c tin
benzodi azepi nes, 1o EBRYEIEPQ ggqrgmgqﬁg %ﬁ%??%%%l O&hvul sive
agents, 5s uqi?oeaium duthimed mmmmmmmmmeh procedyreb azsi inconporated hesein

cererel | 35 Bi0h GO o A oAl O A tped s 71 o

conposi t i onnahodmalmgpdsmﬂmpdtmﬂbedm&hnmbmf(nﬁpndp&emftar maceutical ly

.acceptable 10 ?ﬁe@ﬁiﬁdﬁ‘ﬂ;ﬁ _ ler-.In a -

- further aspect t mven?é)o%tﬂgr oVl %Egé use gloggﬁrrg%%%ﬂlsq?q%{ewl a (1)
or a phar rmducmb&danltbe abmementioredpatents publicationsand pyRlicaliank: i ¢ agent-, i n
particyhar for t '

| b fr'dsll%gédsi%m cf §§6 eﬁz[rﬁﬂéi’hﬁd( pRartfacalvgical ¥est FERENIS.

depression, disorde a sub-arachnoi d haenor r hage, neur al
shock, the IHW%?QW@'Q%‘FHW@“@S wi th withdrawal -from substances of -abuse
such as cocai ne, nicotine,. .alcehol -and benzodi azepi nes; disorders treatable
or prevent abI e w nt i convul si ve agents ..such as_epil epsy ‘Par ki nson' s
di sease, pylRessEiRt 'onrﬁagrm me: ‘ceb¥al ‘schaem a, A ZHéi mert's” di sease,

schi zophr erg,g.maﬁ{dpb.@ggﬁﬁﬁ&m.cﬁugh conposi ti ons -naybe pr epar ed ingthe
manner s herein 1§ cr

conpourds of forﬁ'gT ICF\ ﬁ'l‘ﬂm &;ﬁk@“@&?ﬁ@ﬂ@ﬁ%‘?‘i"@p“y ﬂtj’cﬂcﬁ%s
conmpounds, dhleridei(3.85mi] Mamdepwﬁ?ﬂmmfhrs\hnwmngengahewdcyesids@rl bed
i.n EP-0126311, EP-0376524. E 0529 4 0150202,
EP- 0076075, HPET %'Gz?m‘éﬁ?—’fﬁé’? %*EE‘PS %ﬁf o, 0%?@”&%50337179,
EP- 0339562, separafed and the oifanie plidse daishéd-withisanirjted Solinm ligarbone salegon

(S bb) "5 CAReA s 5 s s et hacd R &b EMforasion

W0 89\ 07103
. 20 gave a black residue that was treated with n-hexane. The n-hexane solution was

filtered and the solvent evaporated to' give‘-2;3»dich10ro-4—ﬂuoroacetophenone (1.04
g). |

This crude material(0.69:g); 5% sodium hypochlerite-solution (23 ml) @nd F
: _ dioxane (20 ml) were refluxed for-16:hrs.: The. sohition ‘was.cooled and evaporated
: P 25 and water (20 ml) addedtogether with:conc. HCl:to: pH.l and the solid that .

o preclpltated was filtered off and recrystallised from acetone-water to give 2, 3- |
dlchloro-4-ﬂuorobenzoxc acid (0.36 g) :
'Descrlptlon 2 - )

30 cis 8-Acetyl-2-(3-chloro-4-ﬂuorophenyl)-3a, 9b-dxhydro-4 4-d|methyl-4H-

' benzo[blpyrano[4,3-dJoxazole - .

A solution of trans 6-acetyl-4S (3-chloro-4-ﬂuorobenzoylarmno) 3 ,4-dihydro-

2 Z-dlmethyl-ZH-bcnzo[b]pyran -3R-ol (Example 62 in WO 94, 13656) (3. 37g, 8.6
mmol) in dry dlchloromethane (90ml) and DAST (1.40 ml; 10.59 mmol) was kept at

35 room temperature for 2 days. Evaporauon in vacuo followed by chromatography of

| the residue on Kieselgel 60 in 25% ethylate/n-hexane gave the title oxazolme asa

colourless gum (2.50g; 78%).



- The cis conpounds of formula (1) nmay be prépared by procedures generally
descri bwidgsssésys anal ogous to those described in EP- A- 013924 &EQ; Wpls.=
compounds. of formula.(l) may al so be pri?ared according to t

~procedures. described by. G Burrell et al§ Tet. Letters, 31,” 3649-3652

(1990) o1 bl PIRSRI Sndne s et P b, MO0 LIS arfl s
 be. appreci ad)p6.901(AH, dy FeIm(1H, 1),5.82 GiHum ) 800 (1ih yddhie8. IQ(;IH.\KBCI or
‘enantionerically purified conpounds of. fornmula (1) may. be prepared using 35

- procedures conventional in the art ‘and in particular using the procedures
~outlined i fExamplesb631 and EP-0355584. It shoul d -al so be appreciated that

cit s peef egg G%ééifmer(%,?ﬁﬂgmrmé‘nﬂ lafrﬂhﬂ)lh%—fnﬁdmmf-%iggyﬁﬁ-sslol he

~ required enantione m orm ng a.chiral 1;;)ure 4545 -
- PCT/ EP95/ 02076 @8 é-é\qstjhﬁge/ Y’@anm lry outlined in

W91\ 14694 m%@ﬁéﬁ%&o&a@) Wwaﬁsaéwed if GoNRkdrheiane) OﬁﬂPXDiBﬁylhﬂnﬁ&G

“ . required co%nd W@ ang%&gégge UESFEEB&HFI ned fﬁgelrgl hThe

: ] t

_ E;gQZdE?gE n*&:hmﬁéwa% aporatado smﬁddiroﬂrammbmdmna(ﬂsel bfdworat edd -
erein er enc ns. conpoun maybe prepare

- accordi ﬁg tuHeR Wé@ﬁ%@@?ﬁﬁ Fba g@?ﬁ’? |g5¥%|a Pﬁl%ty%bz’grﬂ'%ﬂenﬁ i oﬁed

t ent THO. 7o)l thati njrodiogan (20rmal)and 6 nﬂamingﬂN 3t

Itoﬁogg Zescgl B?ég);a #?%?g&x%ontl(?%;@gt M%t:d bmmg # He o .

publ i cati orf® 3! Eﬁéasf&? ‘WBP 2?05%“ § 5&035? ﬁ‘%%d%&

. phar macol odirs,andteyaporated ad tigynieks. u%hamimmhmsmmmnedubcmm ashyl doemee i ption

i 1 2,3-Dichl

(50, aludbeden e oBRREYferdiished i brine y?*% peglic ﬁi@’%éﬂ%@?@&ze”e

" wer e- hdst emhndmpa;-soqmmcaulmtqaﬁkemd@ﬂ exapprated msnm eliow gumA<H3Four ed

 ont
| ggpgr gt rendxtgg:] I% or&awgm ggagﬁ&gs?ﬁ&awwﬁ&sj??ur ated so |uml¥)€6car%onate
sol ution aﬁé’%@#‘ﬁmammmelﬂ@bﬁo aFhpignovith M@Wﬁhﬁ%‘h‘r hfecmethagoligavet i on

- and ‘evapor atwhife solid (0 47 g) and recrystalhsauon from ethyl acetate-hexane and then
acetone-hexane gave ‘the title compound of mp 104- 107°C '
[a]D - _7 500 (MCOH c 1 0) o ._: x e .

Example 2
-6-Acetyl-4S-(2,3-dxchloro-4-ﬂuorobenzoylanuno)-3,4-dxhydro-2 2-
dxmethyl-ZH-l-benmpyran-SR-ol ' s :
25 - The compound of this exampie was preparcd by couplmg 2, 3-d1chloro-4-
i | fluorobenzoic acid (Descnpuon 1) with trans-6—acetyl~4S zamino-3,4-dihydro-2,2-

: dlmethyl -2H-1 -benzopyran -3R-ol D-(-)-mandelate salt according to the method used

- in example 1. The title compound recrystallised from acetone-hexane as crystals of

“mp 205-206°C; [a]2 = +17 6° (MeOH, ¢ =0. 44)

30
Example 3
trans-6-Acetyl-4S-(3,5-dlchIorobenzoylamino)-3,4-d1hydro-Z,Z-d:methyl-ZH-
~ benzopyran-3R-ol :
| - mp 220°C; [a]20D + zz 2° (MeOH c-l 18)
35

_ Example4 , : :
trans-6-Acetyl-4S- (3,5-d1ﬂuorobenzoylammo)-3,4-dlhydro-2,2-d|methyl-2H-l-
benzopyran-3R-ol :



20 gave a black residue that was treated Wi th n-hexane. The n- hexane

sol ut i owonessass| tered and the sol vent e§aporat ed to PCT/EP95/02076

gi ve- 2, 3-di chl o- 4- f1 uor oacet, ophenone (1904 g). Thi-s .crude material

-(0.69: g) 5% sodi um -hypochlerite sol.ution (23 nl) "and. di oxane (20..m) were '
refluxed foy- 20he bl HRs l'éd” and ‘evapor at ed,” 25 " and -
wat er (20 zi)gdé’dﬁ’f] 05 ggbv\;ﬁM%bcdncl%CI ‘to:pH 1 .and the solid that:

preci pi tated was flltered off and recrystal lised fromacetone-water to gi ve
2, 3- dichl oFgaﬁWF orobenzm c aci-d (0.36 g). DPescription 230 cis. -

geﬁsgt %i pyr @ABS-G;Acely scedy 'g‘i'gl%‘gﬁ{?% %Pﬁagﬁr?qﬂ%;ﬂhydré— ,thliir'!rneétnﬁ-Zﬁﬁ-_'

- 6-acetyls 45 béii-8=ct- T uorobenzoyl am no) - 3, 4- di hydr o-

2, 2-di met hyl - I;}- ﬁ? bl pyran-3R-ol  (Exanple - 62 in WD 94, 13656) (3. 37q;
8.6 ol ) . i MPdp-ul thiCor onet hane..(90mM ). and DAST..(1.40. i ;- 10.59 mpl) was -
kept at 35 roomterrperature for 2 days. Evaporatl onin vacuo fol | owed-: by
“chr omat ogragﬁ PF éhe *f'@8i due- oi-Ki €sél-gel 7607i'n 25% ethytat ef n= hexane gave
the title oX¥9BWGR as.a-col gurless gum (-2: 50g; .78% . - . WOD5/ 34545 : :
PCT/ EP95/ ozﬁ»aﬁs-[seue]tyms (1;-ehmphpneaa}-bonﬂanﬁm)-s,)!-dnhydeo-@a-mmgthylazlael-( 3H,

s), 4.80 (1 H, "d): 6:90 (1 H, “dy- 715(1H t)7.827(1H m,
8.00 (1 H?“zq’@yiﬁ‘i 'Id)r Exanple 1.5 . -.
ci s-6- Acet ymp23-1¢2138 i chl or ‘obenzoyl am no) 3, 4- di hydro 2H—1 benzopyr an-3S-o

. | trans-6-Acetyl-4S-(2,3-dichl orobenzoyl am no) - 3, 4- di hydr o- 2H "1-

'benzopyran 3R-ol (0. 84g) was di ssolved in dichloromethane (50m). '
Di et hyl ani nExamipb?r trifl uoride (DAST)(O 325m ) vvas added and the sol ution

stirred ove t i @hm W g@.ﬁﬁnethw.zﬂ.I.
chromat o rafrﬁhgm Aceﬁmsﬂ(ls I60 10 . Elutiaon w I .in-a gradient..
eluti onlgav QWOMF%"'?E'P'OW gum.(0. 71 g) -that. was kept‘ |n dioxan .(20. n1) and

wat er (6 m incraeei ]ﬁ@ BN 1.6¢ MeOBL; BE]. DBpr 2 days. Thé ni xture was

‘basified with solid SOdI um bi carbonate, “stirred for 2 hrs, arnd evaporated
to dryness. The m xture:-was patililoned between_ ethyl .acetate and water and
t he organl cElxaﬁﬁj]esvashed wi th” bri ne.. Thé organl c Iayer vvas dri ed over

czs-6-Acetyl-4S-(2,5-d|chIoro-3-thlophenecarbonylammo)-3 4-d|hydro-2 2-
20 dxmethyl-ZH-l-benzopyran-BS-ol o
A buff foam NMR (CDC13) 8 1 40 (3H), 1 54 (3H), 2 06 (lH d), 3 84 (1H,
dd), 5. 60 (1H, dd), 6 92 (lH d), 7 22 (lH brd), 7 30 (IH), 7 85 (lH dd) 7 96 (lH)

Example9 _

25 trans-6-Acetyl-48-(2,3,5-trlchlorobenzoylammo)-3 4-d|hvdro-2,2-d|methyl-2H 1-
benzopyran-SR-ol )
mp219-223°C =

: Example 10
30 :rans-6-Acetyl-4S-(2,3,4-tr1ﬂuorobenzoylammo)-3 4-d|hvdro-2,2 dlmethvl-ZH 1--

benzopyran-SR-oI
mp 167°C; [}20p =+ 3. 0°. (McOH c=0. 945)

35 Example 11 , : : _
' trans-6-Acetvl-45-benzoylammo-3 4-d|hydro-2 2-d|methyl-2H-1 benzopyran-3R-
ol
mp 18_8-_19_1_°C



15- anhy i um sul phate, filtered and evaporated to give al e yeI I ow,
gum ( O. %&@B he products fromthis reaction and a pre\/l9 ﬂgﬂwo

were conbi ned and chromat ographed ‘on K”tel gel 60.- Elution with = .

~di chl or onet hane - 1% net hanol gave a wh solid (0.47 g) and
~recrystallisation from'ethyl-acetatée-hexane and.-t hen acetone-hexane gave
“the title cp nglz)f rrp104 107C. 20 [err] Exanple 2.

~trans-6-Acetyl - |chloro4fluor benzolam ) 34d| dr022- '
di met hyl - 2H{rgnss T&@Wr (3iedgbenzpylamino)-3 *exanpl e was

prepared bybéropytdit2H-Berifop i-,g{.ggdm 11 uorobenzm c aci: d (Descrl ption 1)

| \cllmlﬁrgt F]; @Pﬂggygpésﬁ%o fsg}&qféﬁaﬁﬁipéke salt accordi hg to the method.

used in exarrpl e 1. The title.conmpound recrystal I i.sed. from.acet one- hexane as

- .crystals of ﬁ% 06C, [err]=[err] (MeOH .c.=.0.44) 30.Exanple 3
“trans- 6- Ace!{:%n 5-di ¢hl orobenzoyl am no) - 3, 4 ‘di hydro- 2, 2- di et hyl -

benzopyr an- mﬂ-mtﬂms-ﬂuorqd-m@tbyll]en@oadmmno)r&,ﬂ(ﬁhydﬂ) Eﬂadqliethyﬂ

trans-6- Ac |4 or obenzoyl am no. 34d|h dr022d|rrethl 2H 1-
benzopyr an- lﬁ&bﬁ?;\%lgg%%MS oY ) > . Y

PCT/ EPQQ/oznpé%-d%t@c [eri] + [err] "(MeOH ¢=1. 0) Exarrple 5 .
.trans-6-Acetyl -4-(2-t.hi ophenecarbonyl ani no) - 3, 4di hydro- 2, 2-dinmethyl -2H1- 5

benzopyran 3-ol mp 175. 5- [err] Exanple. 6
. trans- eE’SﬂmmS]&-thl -ophenecar bonyl am no) - 3, 4- di hydr 0-2, 2-di met hyl - 2H 1-

trans-6-AcetyI-4S-(5-chloro-z-methoxybenzoylamlno)-3,4-dlhydro-z,z-dxmethyl- :
2H-1-benzopyran-3R-ol = - - .
15 mp191-194°C = : SR

Example 15 - : o -
-6-Acetyl-4-(2,3-dnmethylbenzoylammo)-3,4-d|hydro-z,z-dlmethvl-ZH 1
benzopyran-S-ol R o e :
20 mp 188-189°C R S O

Examplel6 T S S :
'czs-6-Acetyl-4S-(2,3-dlchloro-4-fluorobenzoylammo)-3,4-dxhydro-2,2-dnmethyl-
| '_2H-1-benzopyran-3S-ol ' E
.25 mp130°C

: ,Example 17
- cis 6-Acetyl-4S-(3-chIoro-4-ﬂuorobenzoylammo)-3,4-d|hydro-z,z-dnmethvl-z}l-l- '
" benzopyran-3S-ol . . . | |
30 . A solution of the oxazoline (D2) (2 5g; 6.68 mmol) in 1,4-dioxan (45ml), 5
water (15ml) and 5N sulfunc acid (6ml) was kept at room temperature for 1 day An
excess of NaHCO3 was added and the resulting suspenswn stirred at room
temperature for 2h. The mixture was concentrated in vacuo and then parnuoned
: - between ethyl acetate and water. The orgamc layer was washed with water, brineand . -
© 35  dried (Na2504) : o
' . Evaporanon in vacuo gave a pale yellow gum whlch was cln'omatographed on
Kieselgel 60 in 25% cthyl acetate/n-hexane. Combination of appmpnate fractions
~ followed by recrystallisation from acetone/n-hexane gave th_e title compound as white



10 benzopyran 3R-ol np 211-213C Exanpl e 7 3
trans- W848 S. (2, 5- di chl or o- 3- t hi op efecar bonyl am no)i’-t:{mmm?ﬁhyl 2H 1
- 15 benzopyran-3R-ol np-194C; [err]. (MeQH,. c=1. 03) Exanple 8 -

ci 5-6- Acetyl - 4S- (2, 5--di ¢hl or 9-3-t.hi ophenecar bony! ami no) - 3, 4 -di hydr.o-2,2- 20 -

di met hyl - 2Heirsiatyd aﬁqgsnpb ¥sibus3ed oam T NVR( COC13)" [err] 1.40 (3H),

1.54 (3H), 2706 (1H, d) 84(1H ~dd), 5:60 (1H, ‘dd), 692(1H d) 7.22
(1H, brd), 7. 30(1H) 7. 85 (1H dd), 7.96.(1H). Exanmple. 9 25

t rans- 6- AceFgundt €,(63.08); B3, 14091 N, (ﬁméggﬁ QGIENQArequn'estr(B,yﬂrﬂ 2'124.89 ar!d hyI 2H

-1 benzopyr ?ﬁé np- 219- 2230C - Exanpl-e 10" 30
trans- 6- Aceﬁ)l“; (2, 3;4-trifluorobenzoyl am no) -3, 4-.di hydr.o- 2, 2-di.net hyl - 2H

-1: benZopyran- 3R-ol rrp 167C; [a] 20D = + [err] (MeC]—I c 0. 945) 35 ‘Exanpl e
11

trans-6- Ace ‘?ax g(%ren 6(]3%}%2930 Iéﬁ%g l§68 Br net ~2H-,’L benz P%rsan 3R—
ol np 188- 1 @mmf:wismssn 9. 156 GH, 5), 212 (1H, d, exD50), 250 GH. §

- PCT/ EP95/ 02 23 1H: 7.75 (1H,
trans- 6- Ace?ﬁ?d?%' h‘%l )’691 (IH d)'695(1 drh ?:Pr7 ( |)rre hyﬂ m)

enzoy gn
benzopyr an- 148311&142 ﬂeﬁ?s@ﬁ»@) ﬁé-‘[@rr] [err] + [err] (MeO—l c 1. 00)
Exanpl e1gL3

éﬁgsbgnﬁggy&éﬁ&“ lér)o 93%4)”3%&%&3%6298(3”19?2108)4 d| hydro 2, 2-di met hyI

Example 18 . :
czs-6-AcetvI-4-(2 3 4 trlﬂuorobenzoylammo)-3 4-dnhvdro-2,2-d1methvl-2H 1- -
15 benzopyran-3-ol R
NMR (CDCl3): 51.41 (3H, s), 1.55 (3H, s), 2.50 (3H, s), 3. 85 (1H, dd), 5.67 (lH
~ dd), 6.92 (1H, d), 7.03 - 7. 20 (1H, m), 7:78 -7.90 {2H, m), 7.95 (1H, s).

R Example (S T
. ':- 20 trans-7-AcetyI-4-(4-!1uorobenzoylammo)-3,4-dlhydro-2,2-dlmethyl-ZH-1-_
‘benzopyran-3-ol T
~ mp 189-193°C.

- 'Example 20 f e : '

} 25 trans-G-Acetyl-48(2-ﬂuoro-5-pyndmecarbonylammo)-3 4-d|hydro-2,2-d|methyl-
2H-l-benzopyran-3R-ol P
mp 84°C. L e

' Example 21 _
30 trans-6-Acetyl-4-(z-phenovaenzoylammo)—3 4-dihydro-2,2-dimethyl-2H-1-
benzopyran-3-ol,
mp 208C

The followmg examples are prepared using proccdures analogous to those
35  hereinbefore described.

Example 22 :
trans-6-Acetvl-4-(2-chloro-5-ﬂuoro-z-thlophenecarbonvlammo)-3,4-d|hydro-2 2-



10- ‘np [e'r'r] Exanpl e 14 : " ' -
tTans-6: Agé -4S- (5-chl or o- 2- rret hox%nzoyl ani no) - 3, 4- pichEpsme®ré2- di net hyl
- 2H-1 8 {% ran- 3R—o| _ - 15 nmp 191 194OC Exanpl e

-trans 6- Acetyl - 4- 2 3 - di et %? zoyl am no) 3, 4 di hydro 2 7. di rrethyl 2H1-
- benzopyr adimethyl ZPBY'?#' Errpl e'16 - -

cs-6- Acetyl -4S- (2, 3- d| chl or o- 4- f | uor obenzoyl ani no) 3, 4-di hydro 2,2-di rret hyl
- 2H1- benzopyra&F,BS-ol 25 np . [err] Exanple 17 cis

6- Acet yl or o- 4-f 1 uor obenzoyl am no) - 3, 4- | yl - 2H 1-
benzopyr ammt m-(z.cmom.smmoazﬂtmpbenqqasbmﬂesﬁm’?éi*55@[‘9{"??,’5 5 63
nmol ) in (15m ) . and 5N sul furic acid (6m) was. -
kept & rdbm W&f%%&sgy -An excess.of NaHCO3 was ‘added and the

resul ting suspension stirred.at roomtenperature: for 2h. The.mi xture was
_concentrat ed in vacuo and then .partiti oned- bet ween et hyI acetate and water.
The organic |ayer was.washed-w th wat er, brine-and 35. dried [err]
Evaporation in vacuo.gave .a pale yellow gumwhich was chromatogr aphed on
‘Ki-esel gel 60 in 25%ethyl acetate/n- hexane. Combi nation of appropriate .
fractions foll owed by recrystal lisation from acet one/ n hexane gave the
title conpound as white. - WO 95/ 34545 _

PCT/ EP95/ 02076 crystal s (1. 209, 46% . m p. [err] Found C, 61.04; H 4.91;.
N, -3.86 [err] requrres C, 61.31;, H 4.89 and N, 3 57%5 vV max (KBr) 3360, -
3310, 2950, 1680, 1640, 1260 and [err] _



[err] nnr [err] 1.40 {3H, s) 156(3H s), 2.12 (1H d, [err] 2.50 (3H,
s), 3.8Wa9H4sdsd), 5.62 (1H, dd), 6. 9&3( 1H, d), 6.95 (1HrmeP9§ryzow 23 (1H,
t), 775 (1H,. in), 7.83 (1H, dd), 7.92 (1H d), 7.96 (1H, dd): 10[err] 391

(M, 19, 373‘&&0& 358 h88 203 (50), 157 (100) Exanpl e 18
ci s- 6- Acet PH ACOLOGICAL] zoyl:am-he) - 3, 4- di hydr o- 2, 2- di met hyl - 2H 1-
15 benzopyran-3-ol NWVR (CDC13):8 1.41 (3H, s), 1.55 (3H s), 2.50 (3H

s), 3.85 (1H dd 67 (1H, d 92 (1H d) 7 03 - 7.20 (1H m, 7.78
~7.90 (2H 1y, 1%4@5 Igl '&&'ﬁ?ﬁf 7D 20
trans-7-Acetyl - 4- (4- fI uorobenzoyl am no) 3 4 d| hydro 2 2-di met hyl - 2H 1-

b 3- ol 1 g

t?gﬁgpy igetyf) él@f AR Cgf@?‘g&q%zo B eg&cﬁl(ﬁageegmgl%sagso eéecg di met hy
{;'aﬁlg-é_zggtzaylmeﬁma&m erspedticCurility asingehe@progedure o:nlmedasfol OWS:.. . o
‘benzopyr an- 3yot Zi:wr%gg@%o%gwwmé‘éxawhhﬁg e e é%‘g?le usi Eg

pr ocedur es paocedorechased on thap orighiallje Nrglec(é%@,ﬂbgb thodsp2,

trans- 6 Acgyl sl 2l S%Baéahkwﬁt&eha'segbgmmm'ma&cﬂ%nd' hydr 0-2

PCT | EPY8/ omewmlmﬂangnffgcmmwpmasnuw ‘Exanpfe- 23— .-
Cci s- 6- Acetyl - 4: (2- chl.or 6-5-fl uor o- 2-t hi ophenecar bonyl am n) - 3 4- d| hydro 2 2-

-5 . dinmeth I-2H—I-benzopyran30| :
eth d e gges memeee i e

R

15 . housed for 3 days pnor to testmg On the test day, the ammals are then randomly
' assrgned to-groups of 8 - 16 and dosed orally ata.dose, volume of L.ml/kg with
various doses of compound (1-300 mglkg) or vehicle. At 60 min post dose the rats
‘are placed with a weight - and treatment - matched. pair male: (encountered forthe .
- first time) in the. social interaction box under high - light, unfamiliar conditions. The
20  box is'made of white perspex 54 x37 x.26 cm with 4. transparent perspex front side.
| The ﬂoor is d1vxded into 24 equal squares and is bnghtly lit (1 15 lux). Trme spent
over or. nnder, boxmg, bmng) is scored “bhnd" by remote momtonng asis the number
of.squares crossed (as an mdex of. locomonon) - e e T
v 25, . Themean and standard error for time spent in socxal mteracuonand number
( : of squares crossed are then calculated for each particular treatment gronp and drug -
induced changes are expressed as a-:percentage increase or _decrease_ from control -
| \talues. ,Statistical_eompaﬁsons are made between vehicle - and drug - treated groups
_ ‘using Dunnett's multiple comparisons procedure following significant one way -
30 analysm of varience. ' o L '
Drugs are suspended in 1% methyl cellulose.

2 _MES TEST

35 The makimal electroshock _s_eizure (MES) threshold test in rodents is
particularly sensitive for detecting potential anticonvulsant properties!. In this model,
' antlconvulsant agents elevate the threshold to electrically - induced seizures whﬂst |
, proconvulsants Iower the seizure threshold



WD 95/ 34545 - 13 . PCT/ EP95/ 02076-_
" PHARVAGVD G¥84848 DATA 1. Rat SOC|3 Interacti on Test PCHEPISN207¢he -
~conpounds of formula (1) or pharmac L‘I cally acceptable salts thereof may
. be tested for therapeutic utility using.the procedure out | i: ned as follows:
" Potential anxiolytic preperties-af.e eval uated’ using the rat social
I'nteracti om&bo&adure based on that orignally descrl bed by File

(1980, J. Ne Met hods, 2, 219 - 238). In_ thi s 'model anxiolytic agents
: sel ectively increase soci alti nt-eractton -10 - i ndependent |y of any effect on

- | oconot or activ Da\strain, 25t 30 ramfomilyver, U. K
' 250- 3009g) are z\&%gl(%%g aﬁ@éﬁv@ﬁ’@wm o

d.’f 3 t t t
ey, L15° hassged wmgisa 10 0w osed oafls o i ipptippall Atd ke YEnD2 | 5
orally at 'geﬁﬁnag%ﬂﬁvaﬂ&slddsékefwmﬁbmr(oauﬁmang&gbormmguwepe(are- 300

/k or ve post 95&"’5 ht -
o U eat nthen subjested tfiposy e B h el sﬁﬂ&@:?st tf’i#éas‘*.“ﬁ' the
;giu :’:1!5 'rrgé graggtr mnmg(vigfpmeame@ndesu'ﬁhm;anmmm ﬁtaz{ﬁ%r =ﬂ:§e)z(o

front si de“’qm 19?'5'@ |§§8%2@5Ce§fﬁqﬂgqﬁ§crcteﬁsﬁ nd |'§ gﬁl ghtly lit
(115 | yx) - ldlﬁisaﬁﬁmt(eddaysthefupalndtdom ssthad of Dixen and doms 1"&1 ngth |

room ng, 0 C n ke i'S

gcofed gbI Fﬁfnﬂfﬁ’ﬁﬂf %&9 %’rVJr%@%sg'l‘és)&ﬁ{%e nu squar es cn;g'osged (as

an i ndex oindﬂmdmmnmﬂeldﬁdWﬂcoxonﬂ%9 an and standard error for time
spent in sacial Jg?ﬁ%@cﬂﬁ'ﬁmﬁ F@Sﬂ‘?@ﬁsdﬁﬁ qauqlmcmﬁé@ﬂkemmmm '
icular

-~ calculated for tment Qro rug, - i nges
" are expr es siexcamroh grapds subjecsed s eurRentof qéé’éﬁe&%"w’éﬁﬁzﬂﬁ# 8I" gﬁ'f:gg
Statisticaly cQm &fdaf deqhidi fifbuse. T altonic combision goes oucant
groupsiﬁ ﬁhec 1°ﬁ'é?ssiﬁ&% Pg?gﬁt(’:orrpa,{] ns pro. edﬂlfe fﬁ#h%g% %Q'Qiflcant
~ one way 3omemnyss¢ecmase@1ﬂn€ﬁeenw ﬁlig?ﬁ‘?!g RO Thy
- cellulose.” 2.. m%&’aﬁcreaseordecr%xﬁmworemmpmma@dﬂ@@?@ ( MVES)
t-hreshold test in rodents iI's. partlcularly sen5|t|ve for detectlng potential |
anti convul §§ﬂ¥°‘ﬁﬁ§§'€?’lﬁ@s I'n thi's iodel,
_ - Studxes are carried out using.a: Hugo Sachs Electromk Constant Current Shock
. 20 Generator with totally variable control of shock level from 0 to 300 mA and steps of
| 2mAareusuallyuse(T LR e T T T
Drugsare suspended in 1% methyl cellulose B
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Results
The compound of example 17 enhanced the threshold of shock by 105% at IOmg/kg
35 o
" 3, X-Maze .

 The compounds of formula (I) or phaMac;exitiqﬁally -acgeptable salts t_hcrepf :



antlconvylsant agents eIevate t he threshold to-electrically - induced

sei zur eVQPS/34585 pr oconvul sants | ower the seizure t hr eshol BCT/EPISIHEIARS/ 34545
14 -PCT/ EP95/ 02076 Met hod M.ce (mal e, Srles River, UK CD- 1 strain, 25-
309) are randomy 5 assi ghed to groups of 10 - 20 ‘and dosed orally or

i nt raper i t omaylbeyesid forduwerapenticunitity asidg thel priocedure butlived ao followses of -
conmpound (0.3 : :300. mg/ kg)..or .vehicle. Mce are then subjected at.30 or 60
m n-post dose to a single el ectroshock (0.1 sec, 50Hz, $ine wave: forr‘r)

adni ni st er elntyeduetigmeal el ect rodes. The nean current and standard error
required to .induce a tonic.sei.zure in: 50%[err] of_the mce in a particular

treatment 10 group is determ ned and -down' net hod of Di xon and
Mood [er¥]. ‘St asiﬂle m&amméﬁm@wwﬁmmx, 1984) examines theeat ed
- groups are gaflératbry ﬁama%fmlah%bfrbﬂn@n@@ engﬂ”e?ﬁﬂ&h[aﬁﬁf dgenith

control ani Isth I's usually 14, - e first animal in
t he contr ol °@FBHB“¥ GB{’E ?18(!10!‘@“&‘%4%05@% argas A $plectivedNorease does

not ensue, ﬂ:’fexpldimmlofme opess amiCfoliowisl GRig prefredtiRfitistheréfuré Posthiated thoni C
convl si on does. &cc the the current .I.s decreased, and so on until. aII .

~the ani mal s© SRR been testied: ~The ‘per cent-age ‘i ncreaseé- or’
decreadd i n [err] f-or each graup conpar.ed. t:0 the._control-is cal cul ated:

- Studies a@t &i‘rl ed; out using a Hugo Sachs El ectronik Const ant Current
Shock 20 nerator with totally variable control -of shock |evel fromO to
300 mA and steps of 2 mA are usually used. Drugs are suspended in 1% net hyl

o %16 o BES iz s minct SRR oy i fior S Bofbmnedor 0 Siiened ot 5P
Assn., 43, @os 45cap@or) x 15chi (wide) x(16cmIhigh) amlitw bperxamms 45 £ 1049 cm J.
Phar maqgl &¥dhged Bch thackfie B0 armd featht tﬁ?é{%fesopposne each other. Both arm
types are marked i into two equal sections. Rats are placed onto the centre of the X-
~ maze and observed for a period of 10 minutes during w'h'_i'ch'time the following
' parameters were recorded: 1) the number of entries onto, and the time spent on, (a)
o open arms, (b) closed arms, (c) end of open arms and (d) end of closed arms. 2) the
. - 20 . numberof sections crossed. The fear-drive evoked in the open arms exceeds thatin
the enclosed arms and rats typlcally show a clear preference for the enclosed arms.
Anxlolync drugs increase the number of entries made onto, and the time spent on, the
outer half of the open arms, and also the percentage of entnes made onto, and the
t;me spent on, the whole of the open arms. These four measures of anxiety, and also -
25 the total number of section's traversed, were calculated for each animal. Drugs are
adrmmstered mu'apentoneally or orally to groups of 6 to 12 rats 30 to 60 mins before
testing. Statistical comparisons ‘between vehicle- and drug-u'eatcd groups were made
using a Mann-Whltney U’ test (two tailed). '

T

. 30 S.L. Handley and S. Mithani, Arch. Pharmacol., 1984 327 -5 -
4. Mon'gr.el'Dog' Delayed Cerebral Yasbspasm

The compounds of formula (I) or pharmaceutically acceptable salts thereof may be
35 tested for therapeutic unhty using the procedures outlined as follows:

| Twenty-ﬁve male mongrel dogs, weighing 9-12 kg, are used in these studles :
The ammals are houscd and cared for in accordance wuh the Guide for the Care and
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_ The conmpound of exarrpl e 17 enhanced the t hreshol d of shock. by 105% at
- 10ng/ k$P9®3453§ 3. X-Maze The corrp;%ugds of formula (I}C'UEP95102076
~pharmaceutical ly acceptable salts ther WO 95/ 34545

PCT/ EP95/ 02076 rraé)rge tested for therapeuticutili tXI usi ng the
pr ocedur e- se pf b tory Animals: [DHEW(BHHS oputdication No %Mme@t of -
S anxi ety (Hf@gge Pﬁl%c nse of -
naive rats I "lla%ue roﬁrﬁﬁﬁ"“ﬁﬁﬁg‘%ﬁ@w%ﬁ@ nXxi_0g n| c é%t{elﬁ&g‘?ns) and
rel ati vel yAnimal @g@ Mse Qmm of SmithKdinsdBeechar fheynaceyticale Haghe in
expl orati o Lo haricdl PP dndlac RéRdPr e
ﬂuﬁfal tﬂ 3@% hod Thgu)%()-&ngze V\d/;s rai sed

" post ul edt0|_n te anX|QI I ¢, eff
70cm a ove"mﬁgﬁﬁ}% ipithe emst?e?syambf \RB“@HEF@S‘B@‘ Wm RSRJyzedc 15cm

'g\r/]\na?e% h)e tlaﬁ )mgghﬁm&?l =rde mﬁﬁ?’?gmakd]ﬁ?}her %ig[ ?grmtsugg are
mar ked mtéatziﬁnégag* ’?@E‘l"?’é&g"m cigp d éﬁﬁﬁﬁf JnalysisWass of. %/Ee X-
Pglzleos\nnﬁ opn&»rmd;ﬁnbdmanptoaumfstalﬂemm%deqaaﬂmnﬂmmmbu ghom eadte aad thel-
e e HRATELE BolEAGIchE SRR ark bidcd s WHIEh cRler Bl R B B0C 16
~end ofl0cl cngmfemmal aﬁ;mmmforldm@edmnﬁsmm mogitoring anetial bhood ear - dr| ve
evoked 17 st af 5@?"2@3 fivtl Bﬁf’@&h@t@ﬁf Nxi oltﬁél C dr ugs

typical l'y 'show a c ear or he enc sed arns.

i ncr ease t\reetebmmatcrm pﬂrﬁmmdcm thadeft fenorat mwlumgaﬁﬁendriehmm outer

hal f of the-RRES: r o, and -
the tine spent on tﬂB%Té@ﬁ%ubﬂﬁ@eeﬁﬁ%ﬁﬂ%ﬁa%s@@l# %ﬁ'rﬂ g% of
~anxiety, . aw!hchgbﬂlt&@@maivhmmcsmmmMMersed wer e
cal culigted for Prekrand Hﬂhg %Pgﬁn&r&tﬁggﬁ@nﬁbﬁ%ﬁ%hﬁ%%?ﬂ thy Of

orally to groups of 6 mns, before testing. Statistical

_conpar i sorfe B¥AluER in, 15 fegs - InAll animals arcontrobdigifalwbaacRan-angierramat e a
Mann- VWi t rediveridr spingf artérpand %h.hm‘hnery is obtained following the intravertebral

injection of radiocontrast material (Omnipaque 300). In each dog, 4 mis of .
B cerebrospinal fluid is then removed from the dorsal cistern via needle punctu_re of the
20 atlan'tooccipital membrane and 4 mls of autologous venous blood was injected. An
' angiogram is then repeated in each dog 30 minutes followmg the intracisternal
- administration of blood and an acute vasospasm of the basﬂar and anterior spinal
arteries is identified and quantitated. The infusion of vehicle (10% polyethylene "
~ glycol 200) for 30 minutes has no effect on the acute vasospasm. " The effect of a 30
25  minute infusion of test compounds on the reversal of acute vasospasm is observed in -
the basilar and anterior spinal arteries. - .
The effects of the compounds of this invention are also exammed in the
chronic canine model of delayed cerebral_ vasospasm (two haemon'hage model of
- cerebral vasospasm). In this model, a control vertebral angiogram is obtained and
30 autologous blood is administered mtraclsternally onday 1 (as above) On day 3 the
intracisternal administration of blood is repeated and the severe delayed vasospasm is
quantitated angiographically on day 7inall animals. The infusion of vehicie (10%
polyethylene glycol 200) for 60 minutes has no effect on the delayed vasospasm
. observed in the basilar and anterior spinal arteries (n=5). The effect of an infusion of .
35 test compounds on the reversal of si gmﬁcandy delayed cerebral vasospasm mdxcates '
~ that the compound is active. - -

5 The compoun_de of f'o'rmula:-(l) o:.pheﬁnaceeﬁeally_ é.cceptable selts thereof



30" S L. Handl ey and S Mthanr, Arch. Pharmacol..,, 1984-327 1-5 4. .
Mbongr el WepsBasayed Cerebral Vasospasm The conpounds of fQiciireshiors OF
pharmaceut i'cal 1"y ~accept abl ¢ al‘t'S't'h'er‘ﬂc"nay e 3 Ctested for therapeuti c
utility using-the procedur ut I5i ned- as follows: “Twenty-five nal e mongr el.
dogs, wei ghi Bthybehestbdifortherap@ftit tility hﬁﬁgtﬁépﬂic@&:reibﬁhﬁédﬁﬁfdlo&ise housed
and cared for in. accordance wth the Guide for the Care and WO 95/ 34545
16 ' PCT/ EP95/ 02076 Use of Laboratory.Animals [DHEW(DHHS)
‘publ i cation No. (NI l-) 85A231-Paﬂﬁnsmliaﬁ9ﬂfiiv1tyAl | procedures_using l.aboratory

S Thid 226-3222L%%&?%@Ssﬁ@@%@%%%rﬁ@ Bt rsesmin o

pentobaridtal (35 ng/ kg, rv) and pI aced on a heated 5 operating table in
‘the supine position. Al yar! an. “E.Q'? T
(tubocurarine; 0.1 ng/ kg V. 5%3& | cr}p‘ﬁﬁg ent {fq?ﬁ)%&%ﬂsgglm air.
End-tidal [err] (et [erpPfands3 |49t(§8ealdioht| nuousl y and arterial blood gds
anal ysi s-was perf-orned: I 0

%?ﬁﬂféﬂg? ggl rrgggf Aﬁgsﬁ"ﬁﬁxcﬂ%%%@ ‘65193 Oina; ‘Be ed to

ventilation throughout, ea l'ene cannu ‘ae a ace in
‘the left external Jugurértevmnnthmm—ﬁeﬂqmmanngnmﬁpampams ampa &Dn

for drugigdm ni strationgye dﬂ@gu,araé&r?ﬁyle SlI8GReresessure, and bl ood -
sanmpling, respectively. Transfenoral eterization of the left' vertebral
-artery is then perforrred via the left fem)ral artery usrng a 5 french
-Lehrranddgcronhcat hﬁ)% AnBaPsychotiviaitivity VA) .. Anaest hesrha i's suppl errgjnt ed
as needed. wi.t h._pent.obar L, O t.he eri.nental...
~period. 15 . . The gﬁ@b“t‘é‘“&?ﬁﬂiﬂ“&ﬂﬁﬁbﬁ%ﬁ?‘%@"ﬁﬁf ﬂﬁéﬁtl on on acute
cerebral vasospasm-are evatuated i'n 15 dogs;~Inall animals a- cont rol '
‘digital btraction ang m of the anterior . N ar and r
artery i]§‘|obt ai ned fol IWﬁﬁo‘ﬁfﬁm %F é’éh‘é‘?'aﬁ é&F’b‘ﬁAéfsW%%?(?h@r ast
mat eri al (Omi pagque - 300?sychnlogmathﬂgun,£883551-6179mayzbeusq‘li toadetdrmineithes 't hen
removed fromthe dor sal L e&ﬁ h iah ép

atl ant oocci pital- ?i@gr?g: gu%gﬁ 5‘? g‘ goggﬁ%l @? bd was
injected. An angi ogr am plmmiaeeuncebpaccnptabln smshhM 30 minutes follow ng
the intracisternal admnistration of blood and an acute vasospasm of the

~basilar and anterior.-spinal  arteriés:is irdentified and quantitated. The
i nfusi ortlbf vehi cI® (104mHdMigraine Agtivil¥ycol 200) for 30 ninutes has no

~effect on the acute VasGﬁFﬂ&l"SpF&ﬁllﬁéflﬁifreﬁio@aﬁ@Mlgrame

o The above test as described by Wahl et al, 1987, Brain Research 411
72-80 ma,ybe used to determine the anti-migraine activity of

o | _ "25 L cdmpounds of formula (I) or pharmaceutically acceptable salts
30 . Expenments were performed in female or. male cats (2 5 3 .Okg) whlch

were fasted overnight with free access to water. Anaesthesxa was
induced with 4-5% halothane and maintained by intravenous
administration of a:chloralose (90-110mg/kg). Rectal temperature,

' and acid base status were maintained within the physiological range.

35 _ The right femoral artery a_n.d veins were cannulated for measuring of
' blood pressure, arterial blood sampling and drug administration '

| respectively. Heart rate was also deterrilined from the blood pressure

signal and recorded. A left sided parietal bone craniotomy and



25 minute infusion of test compounds on the reversal .of.acute vasospasm
is obseWPIFB#MSt he basi l-ar.-and- ant er i spinal arteries. pdhEpssickert s of- the
conpounds of this invention are also >8am ned i n’'the chronic- cani ne mjdel
‘of delayed cerebral -vasospasm (Two “haermorr hage nodel of cerebrat == ~——-
vasospasn . | n-this. gostompwasfbrmid andithe brain coveged withra lageraift ai ned and 30

aut.ol ogous bl ood is adni n| stere r e ve) On -
day 3 the intraci stelpﬁ% gfaljgflag?ﬁ(? GB%@#"@OF%@‘H%@%@X%Q?M severe -
‘del ayed vasospasm i s innestigateciwith inwmayitad videnimicrosgopyrand agcordédhomvideani mal s.

. The i nfusi.on of vehi 34 (10% pot yet hyl ene glycol 200) for 60 m nutes has no
~effect on the delayed‘vasospasm cbserved in the basilar and anterior spinal

arterids. (n=5). The'effect of an infusion of 35 ‘test conpounds on the

reversal of signifi cm&ﬁ&l&pﬁm@&i&?s ?Q’?%P§5§W i ndicates that the :

- conpound i s active. e corrpeu a-(¥) or. phar maceutlcal ly
acceptabl e 'salts thereof .- WD 95/ 34545 :

PCT/ EP95/ 02076 may bc:s@%sfﬂadheédb eaxﬁms&dﬁénlaflalsma‘nqmﬁej (tsbﬁ;gowﬁe}jures

outlined as follows: e&&:l ~Ant i, - §| soni—an. Act Vi
Hydr oxydopani rie- | ési I‘%Pr?ﬂﬁ%? c-FH ?"H@'QEVFB%"@"E/
‘Unger 90edt, U, 1971, eloctroddshvessels unE&a:wer@ﬁt‘ion AxﬁiothaBbloaddéssusume:hst edt,

U 1971, Acta Physi ol. Scand. 3 be. us .m ne the '

ant'i - Par ki nsoni an ach’\'f’f{sf"&’ gdﬂﬂgﬂﬁ&?f%y%?% oflté?' 3&%‘? eutically

. aceeptable salts thesleu;ﬂynﬁ(»tlﬁﬁmn%ydhcﬁmMad/oﬁappﬁtrmmamllowmguced rat

e oo e 1 R0 o, e rmgine SRS RS ooy B BRELGEREY

l(ole) used tho det ertm nesaline swabJ Qhaygesanlextrmﬂlllulartpptenhabmmnmmmsy alidwnnrrul a .
onsphar maceut’i ca e

- Antl Msgr ai ne Acti wkﬂ rt ! ca@%%?g@gl nag. gg)e?ggsqfo%tg&goﬁlgr aine_..._....

Drug Treatment

- The compound of e_xam_ple 17, suspension (10mg/kg, i.p.) or vehicle
20 ‘ ( l% labrasol i.p.) was adrniniSte_red _90min before CSD i’nduction.

KCl-mduced reproducxble CSD events in cbnu'ol ammals (n=4) were
“monitored over the observation period. In contrast, in example 17
: o . . treated. animals (n=3) only mmal CSD events were detected i in .
.2 response to KCl application. The total median (mm max) number of -
- CSD events in control and treated groups were 5. 5 (4-9)and 2 (1-2),
' respectively. The total duration of CSD- like events was 60.3 + 6 min
(n=4) in control and was sxgmﬁcantly (p<0.05) reduced to 137 0. 3
min m example 17 treated animals ( 1—3)
30. . .
"4)  Cerebral ischaemia

a) Mongolnan Gerbnl Test
The in vivo expenments are camed out on adult Mongohan gerbils
35 - * (Tumblebrook Farm (MA). weighing 60-80 g. Transient forebrain
S  ischemia is produced by bilateral carotid artery ligation under 2.5%
isoﬂourane in 100% 02 anesthesia, the animals being placed ontoa
heatmg pad to maintain body temperature at 37°C. The common '
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‘The abo%e, égﬁ gts descrl bed by V\Ahl ef ?41 1987, Brain Research, 411, 72-80
‘may - be W3 det er i ne 't Re Anti - i 'gr & ge activity:of: . -)BCT/EP9S/02076 =
conpounds -of fornuta: {13~ or__-phar‘ﬁaeeutﬂ cal +y -accept able sal t st hereof—

Ani mal Preparation 30 - e nts. were perf femal e
or mal e cats (2:5-3: Okwm%wmef&%%g ?qﬂsgh?hr&apﬁfﬁl’?acg&a&e S—£0
_water. Anaestgem a masmerﬁs@eﬂamain@eiliﬁﬂbﬁhﬁiehﬂmaameh ﬂwﬁgmetegéln@s( '
i'ntravenous admi nistra ose cta
temperature, and acid %g@nmg{oé\%ggxg\ﬁgﬁﬂ '&"Ffi%ﬁn’ﬁ%ﬂﬁ%%%?@%‘él cal
‘range. 35 ' 30nifmbeiorghcclﬂaom(mbu'eam:en§s) eninmediatelyafter andnnul at ed
for measgring of bl ood, I
adni ni st ?at i.on_r.éspect. |@E‘F§§yﬁle @%@%@V\g’gﬂog‘&go e%ggggp??glr:ﬂﬂ){% A2 6od
pressure. si gnal and re@@srd@enmnm)eﬁorgumwaonefwlmwom ammtlsmy and_
v oot oy ves for e egagtfieed gt 7 days postchemia ayd pe as;é’?*o R OE atin.

durectorry was formed apd._the pr.ewar nme

mneral oil at [err] CAEARfcYerefetoved,storpd infosmalinfor 3 daxss embedded inj t h :
i.ntravital videoni cr osgaaffing bat artac@ﬁﬂmshkcubrowaébdoiw .5-R0:mitA postefior ©f
Cortica 0Spreadr ng Depressi %acqﬁé was i ntguced by _.adm nj st rat i-on of. a smal |
quant i tél (30ny- cryst alpl?"e wined with thigpin. Ehenmmberof intact ngprons -
di stant from r.étor di ngovePa 750:um length ofﬂid@ﬁl 1£3@¢e 6n botshis béc&i}i&ﬁldes of 3
observation and .ot her Dbl god .vesse he brain.is covered in a layer of

warm ni neral oil; the ¥EH° ’lﬁ1§§81“?f8§f2rl mAly the brain for the 5 min
- period of appli cat FOm." FOITOW NG "tHi s7 TT me' '“the réndining KCl was washed .

fromthe brain surfaceb mﬁﬁl%ﬁ"%\ﬂb Changes in extracellular

potential and in arter ‘di‘aneter were then
recardedSfor a period 'Bireelgtramsdtﬂﬁxamremdwmgs wm)m@b@mmmmrom .

ex arrpl e 17, sus Ispensi o %%M&mé Flrrbs, Gerthiilo$nS NY: Charles River, Danvers, -
MA; and Charles River, respecuvely) at 18 wk of age (250-300 g in
‘weight) and are housed for 2 to 4 weeks prior to utilization in these
 studies. In order to verify that the strains of animals studied are indeed
20 - hypertensive and normotensive, groups of animals from each strain are -
' anesthetized with 2% isoflourane (Anaquest, Madison, W1) and .
chromcally prepared under aseptic conditions for recording of blood |
- pressure. The femoral artery is cannulated with polyethylene tubmg
| (PE60; Clay Adams Parsippany, NJ) extending just into the
) | 25 : ~ descending aorta. The tubing is lead subdermally from the artery and
o exteriorized between the scapula just below the back of the neck and
cleared/filled with sterile isotonic saline. Incisions are closed usmg 2-
0 silk suture and treated with 5% lldocame ointment (Astra
O Pharmaceuticals; Westborough, M.A.) Animals recover from
30 - sur'gery/anesthesia'within' 5 min. Mean arterial blook pressures are
' recorded 4 to 5 h after surgery for 5 min/rat by co_nnectirig the
exteriorized tubing in each rat to a Statham pressure transducer
(P2 3Db; Statham Medlcal Instruments. Los Angeles, CA) with output
_ : | " to a'polygraph (Model R711: Beckman Insu'uments, Inc.,
33 Fullerton CA)

Focal Stroke Procedure :
- MCAOQOor sham surgery is camed out in the SHR SD rats under



-_20. ' ' (l%labrasol i.p.) was adnministered 90 min before CSD
| nductlg'r?”@ﬁ‘sl nduced r epr oduci bI e CSD iéent s in cont rorrcmrnszomq n=4)-
‘were nonitored over the observatlon per i In-contrast,. in exanple 17

treated animals (n=3) event.s were d tecte
“response to KCL appl |59 aem W@E”Pﬁﬂﬁgdf? apdsypp Qmﬁ%&‘? ?égﬂ) of CSD
eventstl n. ront 'rl'ﬁl ?n?n;éitﬁédi&?Aw@ﬂ?ﬂs‘ag]ﬂkgvﬁﬁ'éeiﬁicemdfaodho?hater ?r 2
respectively e tota ation o i ke events mn (n=
in control and was SI &P"E‘ g%ﬁésé?mp%ﬂ'é'ﬂf \A%nefpatg'ﬂ?)éﬁwgl
(I\e/éarrp: e 17 Gg r galt e_cli_ arhead!li§pﬁLﬂa&)ughaﬁt the surgi€ad pedusedhrel ﬂhg&mmc@)ductedl

ngol i@an r bi este Vi nt,s r 0 t
Mongol |521n gerbils 35° r;ﬁaerto%atde?aﬁi&ﬁ%ﬁ;bﬁ}%éz4gafﬁq%gﬁ)dm%r ?%3860 80

g.. Transi ent. for ebr aithe headrasdishavesi andqprepped with prdvidanedbdines and thezattery
i gat i on. under 2. 5% he bei ng
pl aced onto.a heati n?%@gﬁ?g%d%%ﬁ%é m%‘hdm& u"?im%?%&ﬂ@?hnek%

WO 95/ 34545 | the surgery (right) side of the head supenor Al-2 cnpmmma 02076
. carotid arteries a %ﬁ%@m %,q_gﬁ oth
~arteries for a certalr“}r:\laspen o) éBﬂlﬂf |cat eh ! t ure. Iegends PBN
di ssol}kd in saline mgpqa}mnstawr@ssemdrfmm y?- Q8 30 min .
before .occl usion (prﬂhﬁﬁ ﬁaﬂc%ﬂ'@&ﬂ:ﬂﬁlﬂﬂeﬂ‘%ﬁdﬂ
‘again at 6 h of reperfu3|on fo owed sang dose ﬁﬁ . d. for 2 days
. (post-treatnent). oPPEAHRS FFF’@&‘EQPG@“QfW‘Fe lf’eﬁ’é'lgaﬂﬂ?.’a i TR Craniptomy
sacrificed at 7 daysisinadé psivoRiral tariﬁb mbsdltskmmdrd‘ OTHERdra -

Brai ns were renoved, ,stored in ormall ed in affln
cut at 7-[err]-thi ckiSRREIFGPVIIRE PRFRY ‘{sﬁ‘ @P‘ﬁﬁ%se?’g?sarg%e&
bregndserr] and st aFoepermiandniright MGAOY heingeévtrocodgulationqFofvel® ons over a
Lot et TS "ot e FleiiglealBelth b B E Bo, Bl 07 BEGbS 1S
- was sumultaneously occluded and cut dorsal to the lateral olfactory :
tract at the level of the inferior cerebral vain. A small piece of sterile
saline-soaked Gelfoam (Upjohn, Kalamazoo, M1) is then positioned
20 ~ overthe craniotomy and the temporails muscle and skin are closed in
' - two layers. Animals are allowed to recover from anesthesia under a
heanng lamp and then are returned to their cages. “The animals are
sacrificed 24 hours followmg MCAO and the brains are prepaned from
_ reacnve h:stologlc examination.
25 o o
Measurements of Ischemic Damage

Following the neurologic evaluation (24 hours after surgery) rats are
| - euthanized with an overdose of sodium pentobarbital. -Within 2-3 min,
30 brains are removed and six coronal forebrain slices (2 mm thick) are
a made from the level of the olfactory bulbs to the cortical-cerebellar
junction using a rat brain slicer {(59); Zivic-Miller Laboratories Inc.,
Allison Park, PA). These forebrain slices then are immersed
 immediately in a 1% solution of triphenyltetrazolium chloride (TTC)
35 e in ph‘osp_hate buffer at 37°C for 20-30 min (6.78). .Strained tissues
' ' then are fixed by filtration in 10% phosphate buffered formalin. The -
two sides of each TTC-strained section are photographed in colour
using a polaroid camera. These photographs are analyzed for the
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4% m commerci al vendors (Taz)si c Farms, Ger nBET/BRIS02006 .
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for .recordi ng of bl oodoflkplanarsurfanes)fomneach animalerFheild planarimagesiargi t h
pol yet hykene ‘t ubi ng (P&&Q. sgamg Iy s 1 Eéyj,;, ibedihed Nt O
the -25 B . @gg%ren |.negss\gOr ah%@$%€¥3@¥§% subglgrdﬁuglﬁlil from.
the artery and ext eri ofrpmeeachsidgeafthe six 2qemthick sectiensipad sQmmesRONdack of t he

neck and cleared/fill %aﬁeﬁiihiaiérmﬁmhsseéﬁ&Hwbsjﬁemwﬁﬁﬁwrﬁmﬁﬁoﬁi osed
using 2- 0 silk suture,and treated 5% | i | nt (Astra '

. t.h ocaj ne Qin
Phar maceut i cal s, V\éstbb‘fegﬂ"érfwmm\éiﬂﬁﬁ‘ﬂ@méﬁ _ SF%F‘PBm gse planar image
Zu; ger5y/ anfe;st hesi a wi,t%&%M,ﬂ&@gﬁo@gﬁpﬁd}%kﬁ&bﬁiﬂeﬁ&h&%@&dﬁﬁ:h_aﬂmwecg_r ded
‘to after surgery,faor 5gnn/rat _by.connecting t.he exteriarized tubin
in 'eac_hqpat to a St at'héﬁ%ﬂ?‘é&ﬁﬁe@ &’FQP%‘HHEQ&W&BB@ S?H{f?ﬁﬁf"ﬁﬁ? al )
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Becknman I nstrunents, |IRG,. .3 : . bl arton o O t r oke .

- Procedure MCAO or shan éfﬁnb‘gg‘ilf‘??aﬁléflﬁeea& dé:g#’nt?eﬁ ‘gt’%ﬁ?ﬁz’égg?gz‘ under

WO 95/ 34545 . "Hemispheric swelling" is expressed as the percent incr@aSeixBz8/062076

2 0 sodi um pent obarbitgl . ' o) ' IO '

anest hesia. Al ani nal gleéésgﬁg#ﬁ/o(\lfﬁg.ds#rggg %@%e@gﬁ '@&%@ﬁ %%ém&&%%i or to

and aftdf surgery. Bodfnormal)bemispherei andiisicalculateddisat [err] using a heating

. pad throughout the surgical procedure. Surgery is conducted 5

sim’ l'ar to that described previously (-lesAil)aterJhe rédihatlpgsal surface to
o - Hemisphere - Hemisphere -

' Area Area
Percent - o
Swelling COmralateral

| Hemisphere Area

oo _"Infarct size" which was expressed as the percent infarcted tissuein

20 " reference.to the contralateral (normal) hemisphere and is calculated as:
Percent | Intarct a.'_?_“‘_
Hemispheric = _ x 100
Intarct Size - Contraiateral
Hemisphere Area

_ ~ The swelling and infarct size are expressed in reference to the
25 contralateral hemisphere (i.c., ipsilateral ischemic damage is
' normalized to the normal contralateral hemisphere). These parameters
are determined for each slice to evaluate the profile of damage

throughout the forebrain (i.e., "fore-brain profile") and for "total" _
. ' forebrairi_ changes by using the sum of all individual slice data in these

30 . formulas. | ' - _ o
' The occurrence of brain edema asociated with hemispheric swelling |
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~ with anti-convulsive agents;. such as. epllepsy, Parkinson's disease, psychosls,
. migraine, cerebral ischaemia; Alzheimer's disease, schxzophrema and/or aggression
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| 3. - A method of trcatment and/or prophylaxls of amuety, mama—, depressmn,
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compound of claim1ora phannaceuncally acceptable salt thereof

30 4. | The use of a compound of clalm lora pharmaceuncally acceptable salt
thereof, for the manufacture of a medicament for the treatment and/or prophylaxls of
anxiety, mania, depression, disorders associated wnh a subarachnoxd haemorrhage or
neural shock, the effects associated’ wnh withdrawal from substances of abuse such as
cocaine, nicotine, aicohol and benzodxazepmes, dlsorders treatable or preventablc

35  with anti-convulsive agents, such as epilepsy; Parkmson s disease, psychosxs,

B : rmgramc, cerebral 1schaemla, Alzheimer's dxsease, schlzophrema and/or aggressxon
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