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BENZOPYRANS AND THEIR USE AS THERAPEUTIC AGENTS 
. . .. · ... • 

· This inve~JioQ ·relates -to novel ·compounds, iO proc~sses for _preparing ·tb~. 

and. ~C> their use as therapeutic agents.·. 

5 European Published Patent Application No. 0126311 discloses substituted. 

•benzopyran compo~ds·~g-~looq pressl)rCJow.ering activity, including 6-acetyl­

. trans-4-.(4-flµorQbenzQy~no)-3;~y~-2,2.;dimethyl-2H~ l .;benzcp~-~~9J.. · 

. . •. AJso:EP-.~~o ~76-524,:BP-A-0205 29Z,:aP,A-O 250 077, EP-l\-0.093 535, . 

-EP-A-0 150 Z02_,-;a:r-A-O Q76.Q75.and:W0/89/05808 (Beecham Group pie) describe 

10 certain benzopyran derivatives which possess anti-hypertensive activity. 

. . EP-A-0 3~0 805 (Bi~dorf), EP-A-0 277 611, EP-A.;0 277612, EP-A-0 337 

179 and EP-A-0 355 565 (Hoechst Aktiengesellschaft); EP-A~O 466 131 (Nissan 

~Chemi~11.l:Industties Ltd), EP-A-0339562 (Yoshitomi "Phannaceuticals) EP-A-415 

-065 &. Merck) ~'."A--4;50415 (Squi_bb),,EP~A-9482934;,EP.-_;\-0~96~°"5,JQ.-2Q04-

· 15 '791 and w~9'{)7103 also describe cenain benzopyran derivatives which are . 

·believed 1:0 posse~s ·antj--hyperte~sive ~tivity ,.: ,- . ~- : ... . ~ . . - : : -__ .. .. . : ·· · 

.. _EP:-A~O 43Q.621 ~d EP-A".'9 385--584-(Bee~h~_Group pie:). describe the 

resolution of cenain intermediates useful in the preparation of the compounds 

:~~scribed:in the above mentioned patent applications. 

20 .. ': J;P~A-0_139.997·(~~~~~~-~qp pJcl.de.scrip~ ~.~nzopyran. 

:derivatives.which have cis isomerism at ~sition 3 and 4 which compounds are 

~desc~bed ~s possessing· anti-hypertensive activity . 

. PCT/GB92/01045. (SmithKline Beecham pie) des~bes certain 

:flu~ben;zoyiamino benzopyrans, pyranopyridines and tetrahydronaphthaJenes in 

-25 -w~ich th~. 3 and.~ position subs~tu~ts~tr~. ~,,each.other. -Th~~e ~~rnllQ~?ds are 

_-desctjb_Cd ~s posse~sing inter alia anxiolytic and anti-convulsant activity. 

PCT/GB93/02512 and PCT/GB93/02513 describe additional groups of 

compounds possessing inter alia anti-convulsant activity. These patent applications 

.~e unpublished at the priority date of this application. 

30 It has now _been surprisingly ·found that certain compound~ below. posses_s anti-

convulsant activity apd are therefore useful in the treatment of eil~psy and are also 

believed to have utility in·the treatment or prevention of anxiety, mania, depression, 

disorders assoeiated with a subaraehnoid haemorrhage or neural shock, the effects 

associated with withdrawal from substances of abuse, Parkinson's Disease, psychosis, 

35 migraine with and without aura,_cerebral ischaemia, Alzheimer's disease, 

schizophrenia, OCD, ie, obsessive compulsive disorder and/or .p~ic and/or 

aggression. . . 

Accordingly, the present invention provides a 
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. . . 
cis-:6-Acety1-4S-(2;3 .. dichlorobenzoylamino )-3,4-dihydro-2H-t .:benzopyran-3S-ol, 

. . . . 

. trans-6-Acetyl-4S-(2,3-dichloro-4-fluorobenzoylamino )-3,4-dihydro-2,2-dimethyl-

2H-l-benzopyran-3R-ol, 
trans;.6-Acetyl-4S-(3,5-W.chlorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-

5. . benzopyran-3R~ol; 

10 

· trans-6-Acetyl-4S-(3,5-difluorobCnzoylamino)'."3;4-dihydro-2,2-dimethyl-2H-l­
benzopyran-3R-ol, 

trans-6-Acetyl-4-(2-thiophenecai'bonylaDlino)-3,4-dihydro.:.2,2;.dimethyl;.2H-l-
benzopyran-3~ol, 

trans-6-Acetyl~4S~(3-thiophenecarbonylamino )-3,4-dihyd.ro-2,2-dimethyl-2H'." l­

benzopyran-3R~l. 
t7ans•6-Acetyl-4S-(2,5-dich1oro-3.;thiophenecarbonylamino )-3,4-dimethyl-2H-1-

benzopyran'."3R~l. 

cis-6-Acetyl-4S-(2,5-dichloro-3-thiophenecarbonylamino >~3,4-dihydro-2,2-dimethyl-
15 2J:I- l-benzopyran-3S.:.o}, 

trans-6-Acetyl-4S-(2,3,5-trichlorobenzoylamino)-3,4-~ihydro-2,2-dimethyl-2H~l­

benzopyran~3R-ol, 

trans~6-Acetyl-4S-(2,3,4-trifluorobCnzoylamino)-3,4-dihydro-2,2-dimethyl-2H-l­
benzopyran-3R-ol, 

20 tr~-6-Acetyl-4S-benzoylamino-3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-3R-ol, 

.trans-6-Aceiyl-4S-(3-iodobenzoylamino)-3,4-dihydro-2,2-dimethy1-2H~benzopyran'." 

2H-benzopyran-3R-ol, 
trans-6-Acetyl-4S-(5~flu0ro-2.:.inethylbenzoylamino )-3,4-dihydro-~2-dimethyl-2H-1-

benzopyr8n-3R-ol, · · · ...... = , 

is trans-6-Acetyl-4S-(S-chloro~2-methoxybenzoylamino)-3,4-dihydro-2,2-dime_thyl-2H-
1-benzop~-3R-ol, ·· 

trans-6-Acetyl-4-(2,3-dimethyl~ilzoylamino )-3,4-dihydro-2,2-dimethyl-2H-l-
benzopyran-3-ol, 

cis-6-Acetyl-4S-(2,3-dichloro-4-fluorobenzoylamino )-3,4-dihydro-2,2-dimethyl-2H-
30 1-benzopyran~3S-ol, 

cis-6-Acetyl-4S-(3-chloro-4~fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-
benzopyran-3S'."ol, 
trans-6-Acetyl-4S-(2-fluoro-5-pyridinecarbonylamino)'.'3,4-dihydro-2,2-dimethyl-2H-

1-benzopyran'.'3R-ol 
35 · trans-6-Acetyl-4-(2-phenoxybenzoyl~no)•3,4-dihydro-2,2-dimethyl-2H-1-

·, . . . 

benzopyran-3-ol, 
. . 

trans-7-Acetyl-4.:(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3-ol, 
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"fr~:&..A~e;yi~"4s~(~~chli;r0:.5~tiuoro-2-thiophenecarbonylathino}-3,4-dihydro-2,2-
dimethyl-2H-l-ben:zopyr8n-3R-ol, · 

cis-6-Aeecy14s-c2~hi~~5~fluo~2-thiophenyecarbonylamino)-3,4-dihydro-2,2;. 
dimethyl-2H-1-benzopyran-3S-ol, and· · 

s cis-6-Acetyl-4S-(2~3,4. trifi~0ro~n%oyi~~~)~3~4:dihydro-·2,2-dimethyl~lH- l ~ 
beh~6pyr~-3s=~1· or"pfumnaceutl~y a~~ep~ble "sat~· th~rerif . . . ' 

sh~b:ciompo~nch;·~·h~in~'~j~(j 't~ as ~bomp~~rids offo~~la··a) 
... ;. "ltsh~u1d ~ ap~t~ied'diit·the·~~~ori~dS ~f"f~ul~ (I) may hav~ chiral 

earbon atoms ai p~;itl~~s 'f~~i 4· ·~a:· th~~re· ~ay e~i~t·a~ enantio~~~s.· 'The 

10 pr~sent in~e~tl~n exterids" i~ each en~ti~~ and to mixtures thereof including 
~ . 

racemates. It should further be appreciated that particular enantiomeric forms are 
. . . ~ . 

preferred for different utilities, thus for utilities other than sub-arachnoid 

haemorrhage or neural ~hock the 3R, ~S and 3S, 4S ~ant!omet'8-. are preferred, 

however~ for s~f;·:kachn~id h~~~rihag~ ~r ~euial shock.the 3S·.·4R anci 3R~·4R 
15 e~antiomer8ari:i;rer~rred/;::.r,:.: , .. ;·. · ~-::··· _-: .. _ - :·_, :·:·.--:·· · · ····.. · - -

·· ·It"sh6tiia·1'e·ap}li-eciat~ !hat~ib~-~o~priuna c>ir<>rin~la (i) ~--a ·' ···_ 
'ph~e1itica11y ~~~fable salt ~th~f ills~ 'i~ci~des" solv~te~· cir ~uch c~tnp~unds, 
~ticii"as.rore~arilp1e'tii~·hydi-a~~-:'.·_.···,~' · ~-,:_, .. ., :· ... ·.·.··- : .... : · · ·· .. · - · 

the ptes~nfinv~riticin furthei'._-~d~~ -~ compo~nd of .formula ti),-~~-a 

20 pharmaceuticaliy: ~cbqi~t;ie wt thereof as ii~~i~bc;r~~ ~efi~~ ~hi~h ~exi~ts 
· predo~i~e~~~- ~~,,~l3s, ·4s··6r3l~,"4s -~irin~hi~iic·ft?~ dependin~ ~n' ~~ethe~ __ the 

~o~~u~~~:~C..:~;s_ m- ~~:~·-·,··'·· .. x·::'. .::::-,::r·:·:-~_-:·. _·.:. ·. _ .... · · . ·· · . . 
. For example it shoiild be a]>precilted that the terin "exists predominendy fo . 

the 3s~ ~S dnaittlomenc ·rcirfu·"· iri~~ tb~t-there ls. greater than 50% of the 3S, 4S 
is enantiotrierpre~nt'coinpat~~ft~--th~ 3R,'·4rfe~anrl~ine~ .. ,. ',· .·.: .· ·: .. · ; .. -· . 

· '· . ··:. · M~~--prd"er~b1filieie i~:gre~tei··th~-60%-·cir.me 3s; 4s en~tiom~r~r~~~nt, 
yet:inrir~ p~ferably:gre~t~r ffian· 10% .. ot the 3S~ 4s ~n-anti~~er pres~ric~~- e~en. ~ore 
pref~biy. Sieater til~ ·so~·~r- the ~s~ 4s·~~ritiomer present ~nd in~- ~ferably 
still greater than 90% ·of the 3s·. 4S 'enantfomer preseni. Most preferably there is 

30 greater than 95% of the 3S, 4S ena~tlomer compound to the 3R, 4R. enantiomer . 

. The same applies to the 3R, 4S case. 

Such compounds and ph~eutically acceptable salt thereof are believed ~o 

be novel and form a preferred aspect of the present invention.· 

The administration to the mammal maybe by way oforal, parenteral; sub-

35 lingual or transdennal administration. 

An amount effective to treat the disorders hereinbefore described depends on 

the usual factors such as the nature and severity of the disorders being treated and the 
' ' 

weight of the mammal. However, a unit dose will normally contain 1 to 1000 mg, 
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suitably 1 to 500 mg, for example.~ ~ount in the rang~ of from 2 to 400 mg such 

as 2, 5, 10, 20, 30, 40, SO, 100, 200, 300 and 400 mg of the active compound. Unit 
. ,·: . 

do~es will normally be adminisiered once or mare than.once per day, for eXample f, 
2, 3, 4, 5 or 6 ti~es a day,: more usually i to 4. times a day, such that the t~tal daily 

5 dose· is nonnally in die range,:for a 70 kg aduli of 1 to.l.OOo mg, for example 1 to 500 

mg, that is iri the range of appn;xim8cely 0.01 10· .15, mg/ki/day, more usually 0.1 ·to 6 
mg/k~day,"for e~~pie 1 to 6 uigikg/Wiy.· :. . . . . . . . ' . 

·· It is gieatly j)tetCiTed that the coinpound of fonnula :CI) is administefed 1n the 

form of a unii-dose cmnposido~ sucli as a u~it .dose oral, inclUding sub-lingual, 

10 rectal, topicaf 0r·parentefai (especiaily inttavenous) .cOlllp~sition. 
Such comp~sitfons are prepared by _"admixture· and are suitably adapted for oral . 

or parenteral administration, ·and as such may bC in the form of tablets, capsules, oral 

liquid preparations, p0wders; granules; lozenges, recoristitutable powders~ irijecia:b1~ 
and 1nfusablC solunons or suspe~sjons .or· suppo~tories .. 6niny administrabie 

15 compositions are j,referred, in.particular shaped oral "Ct:>inpositions, since they are 

inore convenient for generaI use~ . ~· 
~ . . . 
TabletS and· ca.Psiiles for oral administration .are" ·usually ]>resented in a unit 

dose~ ·and contain convention&! excipients such as binding agents; fillers, diluents, 

tabletting agents, lubrlcari~, disintegmn~, cololirants, flayourings, and wetting 

20 agenis·~ The tabieis may ·be:coaied according to well kriown methods in the an. 
· ·Suitable ·filiers ~or use include cellulose,.mannitol, 18.ctose and other similar· 

agents. Suitable clismtegrliitS incl~e starch, polyvinylp)'!?Olidone and starch 

derivatives such as sodium stareh glycollate~ Suitable lubricants include, for · 

exarripIC~ magnesium stearaie. · S.uitable pharmaceutically acceptable wetting agents 

· 25 include sodium lauryl sulphate. 

Th~~e ~Ii~ oral_ compositions may be·m-Cp~ by conventio~al methods of 
blending, filling, tabletting·0r-·the like~ Repeated blending operati_ons·may be used to 

distribute the active agenfthroughounhose compositions employing large ·quantities 

· of fillers~ . Such operations are, of course, conventional. in the art. 

30 Oral liquid preparati<;ms may be in the form of, for example, ·aqueous or oily 
. . 

suspensions, solutions, emulsions, synips, or·elixirs, or may be presented as a dry 

. product for reconstitution with wat~r or Qther suitable vehicle before use. Such liquid 

preparations may cqntain conventional ~ditives such as suspending agents, for 
. . 

· example sorbitol, syrup, methyl cellulose,. gelatin, hydroxyethylcellulose, 

35 carboxymethyl cellulose, aluminium stearate gel or hydrogenated edible fats,. 

emulsifying agents, for example lecithin, s9]'.bitan monooleate, or ~aci~ non-aqueous 

vehicles (which may include edible oils), for example, almond. oil, fractionated · 

coconut oil, oily. esters such as esters of glycerine, propylene gly~l, or ethyl alcohol; 
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-preservativ~s~ ·for· exa~fi~i~·:m~thyl 0r·proi>y1 p-hydroxjJb~rimate ·ai sorbic·acid: and if 

desired eonventlonal flavouring 0r colouring agents. 
··. · ·· · ... t>ral formulations also include conventional sustained release fonnulations, 

such as tablets or granules having. an. cnteric coating. 

: 5 · For ·p·arenteral adiriinistration, fluid uriit dose forms· are prep~ containing 

' the·~c~mpoiind" and· a· sterile vehfole. '"The cornpoond;dependin:g on the ·vehiCI{arid the 

"concentration~ can: pe either suspended or dissolvec["'"t>arenteral soluti<>ns-are. . ... -

: 'norinany· prepared by dissolving thcf ci>mpbund in a vehi¢le ;arid ·filtef sterilising·· · · · 

;·before fillirig foio'a·:~uitable.vial or ampoule and sealing. Advantageously, ad~uvants 

10 such as a locai anaesthetic, preservatives and buffering.agents are also dissolved in 

· 

0 thevehicle. To enhance the stability, the composition can be frozen after tilling into 

the vial and the water remo\ted under v~um. 

' Parenteral suspensfons.:are :preparecf in subsfaritiaJiy· 'the 'same manner except 

·:"that the:Corripo_und is suspended in·ihevehicie·instead of oeinjtdissolved and 

15 .. ;sterilised bY exposure to ethylene'Oxide:Oefore·su~peridingin the steiil~··vehiCle . 

. . Aavaritigeously;:a ·stirfacfant·m wemrig ~g°eiit is~iiicludCdTri ~e composition to 

: 'facilitate·iinifOrm distribution of the compound" of the invention .... 

: · · · ·. " : As is.common practiee;tlie· compositions-Will usually be accompanied by . 

(.Written ·or printed ~dirCctions foruse 1ri'.me: medical ·~airtlent "concerned~ . 

20 .. · . ··.. : Thejii'eserit foverition futther'provides a~ph8rmaceutical compoSition· for use 

·· in ·me· ireattiieni and/or prophylaxis' of anXieli~ :mania; depressiOn, dis0rder8 · · 

.··"·aSsociated 'With ii ·siiomcfinoid]i~emohiulge or neunU;Shoek,:the"effects· as8ocfated 

· ;: Wim\vithdrawarfri>riisubsWices~or-a&use· such· a8 cocaine, nicotine~ :aicohol and 
· :. benzodiazepfoes;disorders;tfeitable·or·preventable withariti:.convulsive·agents; such 

· 25 : ··as ~epilej)sy;~.Parldnsoii1s discwie; j;sychoSis; migraine, cerebral isc.liaeinfa~- A~zlieimer's 
· disease~ 5cbizophrenia~atid/oiaggression .which comprises a compound.of.formula (I) 

:· 'or a ·pharmaceutically. acceptable wt-thereof, and a:pharinaceutically··acceptable::. ~ 

carrier. 

The present invention also provides a m~thod of treatment and/or prophylaxis 

30 of anxiety,. mania, dei'·re~siort, disorders associated with a subarachnoid haemorrhage 

or neural shock, the effects: associated with withdrawal from substances of abuse such 

as cocaine, nicotine, alcohol and benzodiazepines, disorder~ treatable and/or . 

preventable with anti-convulsive agents, such as epilepsy; Parkinson's disease, 

psychosis, niigraine,·cerebralischaemia, Alzheimer's disease, schizophrenia and/or . 

35 aggression comprising administering to the sufferer in need thereof an effective or 

prophylactic amount of a compound of fonnula (I) .or a pharmaceutically acceptable 

salt thereof. 
. .. 

In a funher aspect the.invention pr()vides ~he use of a compound offonnula 

,. 
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(I) includfog ~a .ph&rmaceutlcaliy ~eptable sai~ thereof, f~ the mamifaeriire' of a . 

medic~ent for the treatment and/0r prophylaxis of anxiety, ~, depression, 
disorders associated Willi· a's~~hnoid haemoqhage ·or·neui-al shock, the effects 

. associated with withma~al th,m substances of abuse such as cocaine: nicotine, 
5 alcohol and benzodiazepihe~~ dismde~ tre~tilble or. preven~bi~ with anti-convulsive 

·. ag~rits,·s~ch·as epilepsy; Parkirisori's di~ase, psychosis~ ·1m~e, ceremal ischaemia. 
Alzhei~er~s disease; s~~izciPhie~ia· arid!6r ag~ss1oii~ · · · 

. ·:.. in a-futth~~'.~peb(th~:pie~~i iriveiition p~~ides a ph~eiitical 
·. ~o~posirion ~oniairiing ·a-~6m},6und of f~uui (I) or~ J,ii~ceutic~lly acceptable 

10 · ~ ·~~ ili~of ~~d a pJiarinaceutiCa11f ac~~pmble carrier. · - .- · 
. ..; - ..... - . . . . . .- . . . . 

· ··· ID a further aspect the invention provides the· use of a oompound of formula 

(I) ·o~ a phannaceuti~ai~y acceptabl~ ~alt ·ib~of aS. a therapeutic agent, in particular 
"for th~ tteatinent and/or.prophylaxis ofan~ety, manii,·d~j>n:sdoil, disorders 

assoCi~ted with ·a sri~~hrioid h~~~hage~ neural shockl the effects associated . .: . . .. ~- .. :· . . : ·. : . ~ .:.~ ;·. ... . . . . . ·.: ;.·· . . . : : . ·: . : . . ~ . ~- . . .. . 

15 with Withdrawal from substances of abuse such as cocaine,"mcotirie, alcohol and 
benzoolazepirie"s;·dim~ ireatable ~·preventable with anti~convufsive agents, s~ch 

. as epilepsy; P~ki~son 's disease;cpych6sis~ "riliY.aine~ :~bral ischae!ni~. Alzheimer's 

. di~a~~. schi~ophri;nia-andlrir.ag~Sirin.·. -.· ·- .· .. 

. . ·. sri~h co~Sido~ -~y ~ p.tp~ in"ilie ~anrier as herein~fore described. 
20 ·· · · · · oen~iy ·tii~-cis ~omi)Ohna~ ~fforinula (ri ~Y· be prepared from the 

corre~~ndi~:g "d-a~'"c:ompound~-•. Pfocectute~· for th~ preparation of which. are 

· generany·d~sciit.ed'iri m>-01263i1;EP~o316s24, mi-2os222, EP~o2soo17, EP-
~ oo93s35, ·EJ>-01so202.::EP~Oo7607s~ wo'89Jrisso8.- EP.;035oso~~··EP-0211611, EP­

~: o277612,'EP-0337:i79~'EP.:0339S6i,° EP-0355565, EP-A415 065 cE. Merck), EP-A-
25 : 4SO 41s (Sq~tbb)"EP;.04661·31;··EP~A-0482934,EP.;A.:0296975, J0-2004-7~1 and 

· wb\8.wioi :· : - · · · · · : 
The ci~-.~~~u~d~·of.f()~ula ~·~.a)'·~ ·Pic:P~. by~ pi:ocedures generally 

desCribCd in·~r ariaiogous to those described in EP-A-0139992. · 

The cis compounds of formula (I) may also be prepared according to the 
30 · procedures described byG. Bum:ll et al, Tet. Letters, JI, 3649-3652 (1990) or by the 

procedures described ~y U. Quast and E. Villhauer, Eur. J. Phannacol, Molecular 

Pharmacology Section .245, 165-1?1 (1993). 
It should be appreciated that ra:cemates for formula (I) may be resolved or 

. . 

eriantiomerically purified compounds of fonnula (I) m.ay be prepared using.· 
35 . procedures conventional in the art and in particular using the procedures outlined in 

. . 

EP-0430631 and EP-0355584. 
It should also. be appreciated that it is. pref med that the compounds of formula 

en may be prepared in the required enantiomerlc form by fanning a chiially pure 

.. 
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epoxide-using cautlysts and conditions· generally outlinedin W091\l4694 . 

or W093\17026 8nd thereafter conyerting die epoxides to.the required compound. of 
. . 

formula (I) using procedures :outlined herein. · 

The trans compounds of formula (I) .may be prepared according to the .. 

5 procedures outlined in PCT/GB92/01045 which procedu~s are incorporated herein 

by reference or the·trans·compounds'"Of .fomiul~ (I)- Jl'UlY ·be prepared according .to 

methods analogotis-to·:thCSe described·in:.dle ·one mentioned patents. 

The folloWing·:cmnpounw; :were:prepited. bY _method.$ :aj'lafogous :to those ·.~:- · 

described in the abovementioned:patents public_ations and ·publications~ . : 

10 The foilowing descriptions, eXamples. and ph8rmaeological test ~suits 

illustrate the present invention: 
:: : . . ...... -:. . :-.. ·:·: : .. : .. -

. Description 1 :• ~,; '·' · "· · : ' : ,, ... , = .. •;.- -~;_ ... ' ., ,-. - .r· :·'.- ·, :· · ,,~ '· ;•·:~==.-· =, :- · .... < 

2,3.;Dichloro-4-ftuoro-benzoic acid . -· 

15 2,3-Dichlarofluorobenzene (5 g),-, 81.uininium· trichloride :( 6.91; g) .and acetyl: 

chloride (3.85 ml)· were.heated· at t30~C. for.20 hrs under: Argon.: The black,residue 

was poured onto amixture.ofconc .. HCl~iceud.ether.added.:.The illyers were 

separated, and the;organic:phase washed· with saturated:sodium bicarbonate solution 

and brine and dried over anhydrous magnesium sulphate. Filtration and evaporation 

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-dichloro-4-fluoroacetophenone (1.04 

g). 

This crude~tnaterlat"(0~69:g),'~:·Sodium hypochlorire:s0luiion (23,ml}11nd ·;. 

dioxane (20 ml) were refluxedfor:l6:hrs.<Ibesoltition:.was.cooled and ev.aporated, . 

25 and water (20 ml) added.together. with:conc.: HCLto:pll l :and .the :&olid that : 

precipitated_ was filtered off and recrystallised from acetone~water to give 2,3-

dichloro-4-fluotobenzoic ac.id (0.36 g) . 
..... _ :·: :- ..... : .~ .. 

'Description 2. 

30 cis 8-Acetyl-2-(3-chlor~-4.;0uorophenyl)-Ja, 9b-dihydro-4,4-dimethyl-4il­

benzo[b)pyrano[4,3-d]oxazole ~ 

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

2,2-dimethyl-2H-benzo[b]pyran.:3R-ol (Example 62 in WO 94, 13656) (3.37g; 8.6 

mmol) in dry dichloromethane (90ml) and DAST (1.40 ml; 10.59 mmol) was kept at 

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

the residue on Kieselgel 60 in 25% ethylate/n-hexane gave the title oxazoline as a 

colourless gum (2.50g; 78%). 
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1 " . . ·. . ........ •'. -..... ': ·.. .. . . . . . . . . . . . . . . 

. H nmr (CDCl3): 8: 1.35"(3H;'s)~ l.59'(3H, s)~ 2~60 (3H, s), 4.80 (lH, d), 5.35 (lH, 

d), 6.90 (lH, d), 7.15 (lH, t);7.82 (lH, m),°8.00 (lH, dd), 8.10 (lH, d). . 
- . . . - .... ,• --· .. ~ .. , . . 

Example 1 
. . 

5 cis-6-Acetyl-4S-(2,3.;odfohlorobenzoylamino)-3,4-dihydro-2H-l·benzopyran-3S-ol 
. . 

rrans-6-.Acetyl-4S~{2,3~dichlorobenzoylamino )-3,4-dihydro-2H~ 1-· 

benzopyran-3R-ol (0.84g) was dissolved in dichlaroniethane (50ml). Diethylamino 
sulphur trifluorlde (DASTf (0~325tril) was addecfand the solution stin'ed tivemight. 
The mixture wa.s- evaporated to" myness and··chroniato~phed bn Kieseigel :60. 

to Elution withCH2Cl2~EtOAtdri a grament elution gave a pale yellow g\nn. 
(0. 71 g) that V:as kept in dfo~an (20 nll) and water (6 ml) coniaining SN H2S04. (3 

ml) for 2 days. The mixture. was basified with solid sodium bic&rbonate~ $rirred for 2 . . . . 
hrs, and evaporated to dryness~ ·.The inix.µire was partitioned between ethyl acetate 

. and waterand"the organic layer washed with brine~ The organic layer.was dried over 

15 anhydrous sodium sulphate~ filtered and ·e~~poritecho iive apaie yellow pm (0.639 

g). The products from this reaction and a previous one (0.3 g) were c~bined, and 
chromatographed on Kie5eigel6Ct Elution with dichloromethane - 1 % methanol gave · 

· a white s01id (0.47 · g) ·and recrystallisation from ethyl acetate-hexane and then 
acetone-he,w;e gave· die title. compound of mp· -104"'.107°C. . 

20 · [a]n=-7.50°:CMeOH,c= 1.0) ······' 

-

Examplel 

trans-6-Acetyi-4S0:(2,3-dlctiloro-+nuoroi>erizoyiamino)•3~-dihydr0-2,2. 
diinethyl-2H~-i~benz0pyran-3R•ol .. · · · - · ·. · · · ' 

25 . The c~po11nd of this eXample" was prepal-ed by coupli~g 2,3.•dichlo~4- .. 

30 

35 

fluorobenZQic. aeid (Descriprlo# · 1). with irans~6-aceryi4s;;ltnino~3,4-dihyqro-2,2-

dimethyl-2H- l ~benzopyr!n-3R-oi D-(-)~mandelat~ salt according tc:> the method ·used 

in example 1. The title compound recrystallised trom acetone-hexane as crystals of 
·mp 205-206°C; [a]20o= +17.6° (MeOH, c = 0.44) 

Example3 

trans-6-Acetyl-4S-(3,5-dichlorobenzoylamino)·3~4-dihydro-2,2-dimethyl-2H­

benzopyran-3R-ol 

.. mp 220°C; [a]200 + 22.2° (MeOH, c=l.18) 

Example4 

trans-6-Acetyl-:4S-(3,5-diftuorobenzoylamino)-3,4.;dihydro'!'2,2-dimethyl-2H-1-

benzopyran-3R-ol 
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~·. . ' . 

mp 203°C; ·[a]~o~·~-2tt9° :(M~OH~·~LJj (: .· .. . ...... ··:: 

Examples . · · 

trans-6-Acetyl-4~(2~thiophen~rbonylamino):·J,4-Clihydro-2,2-db~ethyl-2H.-l· . . '· .•....... ;·.·· .: . . . . . . :. . 

.benzopyran-3-ol - · ·· · 
mp 175.5-177°C ' .... :·': :'. ~ .. : - .· ... ·. : 

.: .• ,:,_.~·~·~: :_·::.··... • :' ·..i.· .• ~.· •• •• _: •• • ........ . 

Example6 
. . .. •.· . '.. ·~-:: . . . ··. : ... _- ~;..: ·, . .; ::· .: . : ... -·· ..... 

r·.·. . .. ... ... . . . - . . . - ' .. .,. .. .. .. . "'.' ·. .. - • ...•.. - ... 

trans-6-Acety1:4s~(3-thicipiieneearbonylami.no);.J,4~ciiliyd.ro-2,2-Ciimethyi-2i1-·1. 
~.... . . . ... ..:.-. .... .. . ... . :.~.-· .. · . .-. ·- - ~·.·:: 

benzopyran-3R-ol __ 

mp 21 l-213°C 

Example7 

trans-6•Acetyl~4S-(2,5~dichlor0~J-·thlophenecarbQnylaniino )-3,4~dimethyl-2H· 1 • 
benzoj>yran-3R~of- · :· . .-· · ·· : . ...: · · _.: ·:.· :· .. · . ' . · ~-- · · ··-··· . · --~··. 

mp t94°C; [a]~Oj)~ :::·-1~<)6;(MeOH~··c~1.0j) ·. ::·-: · .·: ·. · · ·· ·· .· · 
. . . . :..: ~- .. :_ . ·~ :... . .. . : ; : . .- .. : .... . . . . . . 

... :- _._ .. : . ..:·.:--,:=-· ... ,-: ·:· =-:·: .... : .. - ~ ....... ".' "". -: -.~·~-·~. : .:- -.. .. . . ... .. . .. 
Examples · · · · . ..: ... _··-· .··"'·:·-'".:_···'. ... , ........ ~:·.--~ _·:.:.·:.·~ _. ... - .... · ... - .·.: 
cu-6-Acetyl-4S-(2,5-dichloro-3-th1ophenecarbonylammo)-3,4-d1hydro-2,2· 

......... ' ... : .. -. .- ;· - .---- ............ ··. •.... .. ;- ::· . . ...... ~ :. :·~· _:-:-·_ :-· · . .-
dimethyl-2H-l-benzopy~n:3s--Ot . . . . . 

Abufftri~~: m4R. (eoC!j) a;-1'.40 (3H)~"t.54 (3B}~2.(>6°cui~ d), :3.84 CUI. 

dd), 5.6o c1H. cia)~~·6:9i c~uI'd)~7.~ ·de. ~~);1 ~3·cf C"ia->~ 1.·ss (ia.~·dci>~- 7.96 (tH>. 
. r-:·-=:::-.···_:·:·.. :: ;·,:· -:~·~·;·~::~--~· .. :. :.-~·::. ~ .. ·_; ,~.: ··:~.-: ~:··:::: -::. ·.-·· -~: .- :···.-.~ .. ~.: . • ~- ... 

:i."·: .. · .. ~ ... _ .-·::.'. ... ~ _:.·.: .. ---~~---:~ .. . :':.·· ~-:..."":- :·~~·: .. · .. ··- .:. ~ . 

Example9 . . 

trans-6-Acety14s.(2j~~t~i~hlorobemoytamiri.~j~3~4~ai"hydro-2,i~dim~t'iiy1-2H-i- · 
ben7.opyran-3R~~j~·-·_· ·:: · : · ::. _~ .. :_~· :·, --, >· • . ,_. ~- ·. > '.· ·.- . . . . __ .. . . 

. -- ... 
mp 219-223°C , 

. . . . ;·~ . :" --: ; ... ~-. . . : . 

Example IO 
. .. . . . . . 

30 trans-6-Acetyl-4S~(2,3,4-triftuoro~en7.oylamin~)-3,~-dihydro~2,2·dimethyl-2H-1-

benzopyran-3R-ol . 

mp 167°C; [a]20o = + 3.0°.(MeO~. c~.945) 

35 · Example 11 

trans-6-Acetyl-4S-benzoylamino-3,4-dihydro-2,2-dimethyl-2H·l·benzoprran-3R· 

ol . 

mp 188-191°C 
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Example 12 

trans-6-Acetyl-4S-(3-~odobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H· 

benzopyran-2H-benzopyran-3R-ol ·. 

s mp 171-173°C; [aJ20o + 15.5° (Meoa c=l_.00) 

.Example 13 · 

trans-6-Acetyl-4S-(5•ftuoro;.2-:·methyJbenzoylamino);.J94-dihydro·2,2·dimethyJ-
2H-l-benzopyran .. 3R-ol · .. 

. - ,. . ~· 

10 mp 194-196°C 
.; 

Example 14 

trans-6-Acetyl-4S-(5-chloro-2-methoxybenzoylaniino)-3,4•dihydro-2,2-dimethyl-. 

2H-l-benzopyran-3R-ol · · · 

15 mp 191-194°C 
.· 

,. - .. . . . : - -·-··· - . 

Example 15 
trans-6·A~etyl-4•(2,3-dimethylbenzoylamino)•3;4-dihydro-2,2 .. dimethyl-2H.;l· 

benzopyran-3-ol· 

20 mp 188-189°C .. · 
. - .. . . . .......... · . 

Example Jf; 

·cis-6-Acetyl-4S-(2,3-dichloro-4•ftuorobenzoylamino)-3,4-dihydro-2,2-dimethyl .. 
· 2H-1-benzopyran-3S•ol . .. ..... 

. 2.5 mp 130°C 

.Example 17 

cis 6-Acetyl-4S-(3-chloro-4"!ftuorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-l­

benmpyran-3S-ol 

30 A solution of the oxazoline (D2) (2.5g; 6.68 mmol) in 1,4-dioxan (45ml), 
water (15ml) and SN sulfuric acid (6ml) was kept at room temperature for 1 day. An 

excess of NaHC03 was added and the resulting suspension stirred at room. 
temperature for 2h .. The mixture w~ concentrated in vacuo and th~n partitioned 
between ethyl ace~ate and water. The organic layer was washed with water, brine and 

. · 35 dried (Na2S04). 

Evaporation in vacuo gave a pale yellow gum which was chromatographed on 

Kieselgel 60 in 25% ethyl acetate/n-hexane. Combination of appropnate fractions 

followed bf recrystallisation from acetone/n-hex~e gave the title compound as white 
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10 

15 

."°-..,. ~· .. , 

crystals (1.20g;. 46%)~·.:rii~p~)si~iS.3·0~~ .. ' .···. ·· · · 

Fo~nd: C, 6l.o4; F(4.9l;N~ 3.86 CWH19ClFN04·req~ires:· C, 61.31; H, 4.89 and 
.. . . . . - . . 

· N, 3.57% 
.. · ..... · .... :.- .· 

v max (KBr): 336o, :hio;i9sck i680~ ·1640: 126C>"and. 84ocII1··~ . - ... 

lH nmr (CDCI3)"8;-:i:40 ·(~H~ s), l.~6-(3H~~~), 2~'i2 ·cu~.:d, exi>2Q):~.2~SO'°da ~):·3.84 
oH •. dd), 5.62 dli;dd)~··6:9({iF1.-ci)~:·6.9s'·c'iii:k.·:~.>~7~23 c·iH, o. 1.1s·<iii ~).: =· 

7.83 (lH, dd)~ 7~9i-OH~ d):·7.96 {iH, dd)~ . ., . : . ........ . . . . .. 
. . .• . . . ... - . --·· . . . ... . •·· . - . : . ·. . .. : ~ - . . • .. 

m1z: 391 (M+;· i%)~ 373 (4),358 :(SS), 203 cso), 157 (100) . 

. . .. · -. :- .·. - . -·· ..... . ·-· .. ·-· . 

Example 19 

· . 20 trans-7-Acetyl-4..(4·ft~orobenzoylamino)-3,4-dihydro-2~2-dimethyl-2H-l-

·benmpyran-3-ol 

mp ·189-193°C. 
·- \Z .. 

·Example20 ::~· ·. · · -: ,· .... :·,.: __ ,_ -·" _ 

·1 -25 tran~6-Acetyl-4S(2-ftuoro-S-pyridinecarbonylamino)-3,4".dihydro-2,2-dimethyl-_ 

2H-l-benz~pyran-3R".'ol . 

mp84°C. 
. ··. 

Example21 

30 trans-6-Acetyl-4-(2-phenoxybenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3-ol, 

mp2082C 

The following examples are pr~pared using procedures analogous to those 

35 · hereinbefore described.· 

Example22 

~ans-6-Acetyl-4-(2-chloro-S-nuoro-2-thiophenecarbonylamino)-3,4-dihydro-2,2- · 



12 

dimethyl-2H-l-beniopy~an-3-ol 

· Example· 23 . . . 

cis-6~Acetyl-4-(2·c~loro-5-fl~o~-2-thiophenecarbonylamino)-3,4-dihydrQ·2,2· . . . . . 

5 dimethyl-2H-l-benzopyran-3-ol 

.,· . •. 
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PHA.RMACOLOGICAL DATA .... · . ...... .:. 
·. ,/' '· 

L Rat Social li.lteraction Test . . . . . ......... .- ... . ··- . :·: . . ·· ...... 

5 Th~ cODlpoµnds- of_f~ul~ (I) or pharmaceµtical~y ~~~ep~l~:~:~~of 

~ay be.tes_ted for· ~~pe~tj.c µ~lity ~~~g ~e ,~edure o~di.o~d :~. fol~~v.v~: _.: .-:. __ . . _ 

_ · ·. ... , . PQtenti~,anxioly.tic properties are evalua~ U!;ing the rat social interaction 

~e.du~ .bas~ .on. th.a~ otjpally-~~cri~ .by File. (l98,Q~~1~- N~~~J~ ~l\{~~ods, 2, 

· 219 - 238) .. In this·model anxiolytic.agents selectively increase social interaction 

10 _ind~pendently of:any.ef{ectJl~·lOC91li<>ior-.&eµ~ty. ~- .~'.· ... ,~- , ..... · --... _, .. '.-. · - .. 

Method ·.- ..... . - ~-

· -Male Sprague·~ .p~\\t~eyJ'1~:l.S (Ch~~s ~iv~,,U_~·~· ~5_0.:. ~09g) __ ;u."e ~i~_gly. _ 

15 . hou~~ for. 3 4~ys_ prior to testing. On the test day, the animals are then randomly 

~signed to--groups_ o( 8 -: .J6 ~d d~¢ pra!Jy,-a~:~·dose, y9lµ~e ~f. l~pi~g -~i~ _ 
. : . . . . 

v~ous -dos~s .~f compound (1 - 300 mg/kg) or vehicle. At 60 min post dose the rats 

· ~e. placeq.with _a ~~ig~~ ·: ~ tre~tm~t .,.~atched-p~r male~(cn~q~Jt!ere4 f~ ~ 

first _time) in th~:sotj.al interaction box under h~gh - light, unfamili_ar conditions. The 

20 box is ·made -of white~~:·S,4 ·~:~1~2~ :~ with ·a~~-f?.DSpaI'.e!lt:.P~P~~ ~opt side. 

The floor-is divided into 24 equal squares and is brightly lit (115 lux). Time spent 

(s~~s) in. ~~ve.~ial_~n~e~f?n {~ni~~,,~ing, f9ll~wing! -~~~ti~g, c~imbing 

ov~ :~r- underr boxing, bitirig) is scored ''blind" by remote monitoring as is the number 

of.squares crossed (as ~-i~dex ~f.l~o~tj~n). _ ...... · ,. . ..... -.·. . . -

25 · , . The .mean and standard error for time spent in. social.interaction..and number ... 
I "• • <· " • • ... • ~ •· • •· • •• • •· '· • •· •: - . "• : • • • -· • '·.. • .... .,. • • ' • ' 

of squ~ .crossed a;re_ then calculated for each particular treatment gronp and drag -

il)duced c~~ges are ~~s~ed as a.;perc:e~tage_increase or.decrease_-from.control. -

v~ues. ,Statistical. comparisons are made between vehicle - and drug - treated groups 

·using Dunn~tt's multiple comparisons· .procedure _following sig~ificant_ o_n~ way . 

30 analysis of varience. 

35 

Drugs are susj>ended_in 1 % methyl cellulose. 

2. MES TEST 

The maximal electroshock seizure (MES) threshold test in rodents is 

particularly sensitive for detecting potential anticonvulsant propenies1• In this model. 

· ariticonvulsant agents elevate the threshold to electrically - induced seizures whilst 

. proconvulsants lower the seizure threshold .. 
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....... -
.,. ... . . ·,• .. 

Method· · 

Mice (male, Charles River, U.l{..CD- l strain, ~5 - 30g) .are randomly 

5 assigned ·to groups ·of 10 .. 20 ·and ·dosed ·orally orintraperit0neally at a dose volume 

of 10 ml/kg·with\farious.~ses ofcompound (0.3 - 300 mg/kg) oi-vehicle. Mice are 

'then subjeCt:ed at 30 or 60-miripost·dose ·tO a sing1e·e1ectt0shock (0.l sec, .50Hz, sine 

wave form)' administered via:'Comeal"decttodes. The mean .current and standard error 

required to induce- a tonic ·seiZure:iil 50% ··(CCso> ·c:>r. the mice· in·~ ·particular treatment 
' 

' 

· . 10 group is aet~ed by the '11p and down! inethod ofDixon and Mood (1948)2. 

Stastical comparisons between vehicle - and drug - treated groups .are made using the 

method of Litchfield and·Wileoxon (1949)3. · · · 

· · . · lri controlanimals the ·ccso is:usually 14 -18 -mA.-Hence.·the firSt animal in 

the control-group is subjected to a.current-of 16 mA. If.a ·.tonic seizure d<>es not ensue; 

15 .· the· ·current is increased for~a: subsequenunouse. If a ·toJJ,ic convulsion does occur, then 

the current is deeteased;-and so ·on-uiltilall the anunals,'in the group ·have ·been tested, 

The percentage increase. 0r decrease·in. CCso·foreach.group comp~ .to the 

controfis:-caleulated; .. _. · :· ··.;·· ... ··, .···· ··· · · .. ..-.. :> .. . · 

StU<lies: ~earned OUt·USirtg-a:·Hugo Sachs Electto~~ Constant Cµrrent Shock 

20 · Generator with totally variable control of shock level from 0 to 300 inA and steps of 

:is 

30 

35 

2 mA are usuauy·usect .. : .. ~: .. :· ·.· · ··-.· --·· · . · ·-

:. · :· -~~0rugsanrsuspendecHn:1-%:methyl·cellulose. 

. . . - . 
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Results 

The compound of example 17 enhanced the threshold of shock by 105% at lOmg/kg 

·p.o. 

3. X.;Maze. · 

The compounds of formula (l) or phanna'?eutically acceptable salts thereof · 
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. may be tested;for:iheral>euiic'11tility .using the· procedunn>utlined as follows: -. 
.. . . : ~. 

Introduction 

5 : The-:X.;maze:test of anxiety:·(Handley and ·Mithani, 1984).examines the: . . . . . 

10 

exploratory'response of n~ve rats.in an environ~ent. which-offers· both· anxiogenic ·. 
{open aims} and·relatively,non•anxiogenic {:cl()sed:aims) areas.: A ;selective.increase .. 
in exploration of-the open: amis:following:mug'pretreattnent is~therefore postulated to 
indiCate · anxiolytiC'effeets:. ·: : "' · . ~ ·, : . ·. ~ ·.·· . . . : . . . ;·' . : .. . . 

... : ·:..:: .". ~ .. ,, . . ~':. : ;; . : : ~ .: .:..: ~ . :: . •I , ,· 

.. ····· ··-·· 
. ·"!' .. - .;,;.. ... - ..... , .. 

Method .; 

The X-maze was raised 70cm above the floor and c9nsisted of two enclosed 
arms 45cm {long) .x l5cm {wide) x lOcm {high) and two open anns 45 x 10 x lcm 

15 arranged such that the two anns of each type were opposite each other. Both arm 
types are marked into two equal sections. Rats are placed onio the centre of the x~ 
maze and observed for a period of 10 minutes during which time the following 

. parameters were recorded: 1) the _number of entries onto, and the time·sp~nt on, (a) 
open arms, (b) closed anns, (c) end of open anns and (d) end of closed arms. 2) the 

20 . number of sections crossed. The fear-drive evoked in the open arms exceeds that in 
the enclosed anns and rats typ~c:ally show a clear Jireference for the enclosed arms. . 
Anxiolytic drugs i_nerease the number of entries made onto, and the time spent on, the 
outer half of the open anns, and_also the.percentage of entries made·onto, and the 
time spent on, 'the whole of the opeli arms. These four measures of anxiety' ·and also 

25 the total number of sections traversed, were· calculated for each ·animal. · Drugs are 
administered intrapentone'atly or orally to· groups of 6 to 12 rats 30 to 60 mins before 
testing. Statistical comparisons between vehicle- and drug~treated groups were made 
using_a Mann-Whitney 'U' test (two tailed). 

30 S.L. Handley and S. Mithani, Arch. Phannacol., 1984 327 l.;5 

. . . 

4. Mongrel Dog Delayed Cerebral Vasospasm 

The compounds of formula (I) or pharmaceutically acceptable salts thereof may be 
. . 

35 tested for therapeutic utility using the procedures outlined as follows: 

Twenty-five male mongrel dogs, weighing 9-12 kg, are used in these studies. · 
. The animals are housed and cared for in· accordance with the Guide for the Care and 
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Use ofLaborat0ry.Anim.als [DHEW (DHHS) publication No.·(NIH) 85-2~, revfsed 

1985). All proeedures using laboratory anim'als are ·approved by the Institutional 
. . . 

Animal Care and Use Committee of SmithKline Beecham Pharmaceutical. Each 
. animal is anaesthetized with pentobarQital (35 mg/kg, iv) and placed on a heated 

S operating table in the supine position .. All animals are then ·tracheotomized, paralyzed 
(tubocurarine; OJ mg/kg~.tv.) and artificially ventila~d with room air. End-tidal . 

C02 (erCC>i) i$ monitored continuously and arterial blood gas analysis was 
performed periodically to assure sUl,ble and adequate ventilation throughout each 
experiment. Polyethylene cannulae are placed in the left external jugular vein and the 

10 right femoral artery ~d vein for drug adminis~tion, monitoring arterial blood 
pressure, and blood sainpling, respectively. Transfemoral catheterization of the left" . 

vertebral artery is then perfomied via the left femoral artery using a S french Lehman 

dacron catheter ( Bard, Tewksbury MA). Anaesthesia is supplemented as needed 
with pentobarbital (5 mg/kg,i.v.) prior to the experimental period. 

. . 

15 The effects of the eompounds of this invention on acµte cerebral vasospasm 
are evaluated in 15 dogs. In all animals a control digital subtraction angiogram of the . 
anterior spinal artery and basilar.artery is obtained following the intraveitebral 

. . 

injection of radioeontrast material (Omnipaque 300) .. In each dog, 4 mis of 

cerebrospinal fluid is then removed from the dorsal cistern via needle puncture of the 
20 atlantooccipital membrane and-4 mis of autologous venous blood was injected. An 

angiogram is then repeated in each dog 30 minutes following the intracistemal 
. administration of blood and an acute yasospasm of the basilar and anterior spinal 

arteries is identified and quantltated. The infusion of vehicle (10% polyethylen.e 
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 reve~al of acut,e vasospasm is ob8erved in 
the basilar and anterior spinal artenes. 

The effects of the compounds of this invention -~ also examined in the 
chronic canine model of delayed cerebral vasospasm (two haemmrhage ~odel of 
cerebral vasospasm). In this model, a control veriebral angiogram is obauned and 

30 autologous blood is administeredintracistemally on day l (as above). On day 3 the . 

intracisteinal administration of blood is repeated and the severe delayed vasospasm is· · 
quantitated angiographically on day 7 in all a:nimals. The infusion of veh~cle (10% 

polyethylene glycol 200) fer 60 minutes has no effect on the delayed vasospasm 
observed in the basilar and anterior spinal arteries (n=5). The effect of an infu.sion of 

35 · test compounds on the reversal of signitica.ntly delayed cerebral vasospasm indicates 

that the compound is active. 

: . . : ·.· .. · . ·.·: :: . ·, . . 
. . 

.5. The compounds of formula (I) or phmnaceutically acceptable salts ~hereof 
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may be tested.for therapeutic utility using the procedures outlined as follows: 

1) Anti~Parkins0nian Activity 
. . . 

6- Hydroxydopamine-lesioned rat model . . 

The aooye ieSt as·'describe'd by Urigerstedt, U;l 971, Acta Physiol. . 
Scand 367, 49 - 68, and/or 

• ., ·· -·· ···---· · · · .~·:- ~- .- .... '.. , : ':- ::u1igerstedt~·-u ;-.l 97l~"AetaJ>Dysiol.Scand.· :a&;·m..:93;-may ·oeusecrto 

10 

. . 

· determine the _anti-Parkinsonian activity of compounds of formula (I) 

·or pharmaceutically acceptable salts thereof. 
,. ·-- .• ....... -~ ·:i ,,_... •.• ·- . 

--. _ - · ··-2> ·: ---.~Anti~P.syClloticAdivitf ·.~·.:.·: · ... · ··-··-····-· · -· -·- ··· -··- ·· -·-··· · 

····-- ·-- ·-·-,-·-··"Amphetamine.;;induced·-rat1iyperlocomlJfioinnodel · -·· ·- ---·-·---~---· 

15 . = ~ • : · <. -Ule above test as described by Kokkindis L, and Ariisman, M, 1980, 

20 

30 

35 

- · ; .- ·· ·_ · Bsyc~og~~ B~:dl~tin, 88, 551-579, may be used to de~ipe ·~e 
. · · _anti-ps~~h~~c ·activity of compounds of fonnula (I) or 

3) 

· . · ·ph~ceutjca,Ily ~c;eptabl~ salts thereof. 

Anti~Miiraiiie AciiVity 
· C-Oi1ical" ~preading Depreuion and Migraine 

.:.1;h_~. at;>t?ve test as.described by Wahl et al, 1987, Brain Research, 411, 
72-80 may-be used to determine the anti-migraine activity of 

compounds of formula (I) or pharmaceutically acceptable salts 

thereof~ 
. ··;--·-··-····-" .. ····--- ......... ··---- -········ ............. - ·-··· ·-· .. ---···""···-···--·-··-·--'"·--···-.,·····. - ..... - .. --·--·--.·· ....... , .. . 

· .. '. -. . .. ~ · .. ::-·· .. ~ .··. . ... .. . 

· · ··- - ·'Animal-Preparation -··· -·· ·····--· · --····-··~·-·· - · ··. - .. -··---·-··············-········ 

Expcmnients were performed in female or.male cats (2!5".3.0kg) which 

were fasted overnight with free access to water .. An~esthesia was 

induced with 4-5% halothane and ~ai.ntained by intravenous 

administration of a~chloralo$e (90-11 Omg/kg). Rectal temperature, 

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

The right femoral artery and veins were cannulated for measuring of . 
blood pressure, arterial blood sampling and drug administration 

respectively. Hean rate was also determined from the blood pressure 

signal and recorded. A left sided parietal bon~ craniotomy and 
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.. . .... ··- ...... .. ·--·-·· ·-·-··--···.. .... . .. 

- · .. -·· ·. du~~~~y-~s-_fonried-and.the~ain covered.w1ib a.layer of ...... ·_ 

·.. prewanned .min~ ~ii at 37°C .. Changes in v_essel· diameter were · 
investigated With intravital videomicroscopy and recorded on video· 

tape. 

Induction ofCoftlcal Spreacl_ing Depr~ion · 
.· . . .; ' - . . .. ~-

· CSD was induced by administration of a ~I quantity (30mg crystal) 
·· ·'~ KCI=to a.region· of dae.:s~p~;)ih,i~ IYrus·di~~t ~~: Tec:ording · 

electrodes, vessels under observation and other blood vessels. As the 
b'fain is covered in a layer of warm ininefal oil, the KCI dissolves 

slowly into -the brain for the S min period of application. Following 

·· .. this tj.me, the remaining KCI was washed-from,the.brai~ surface with a 

saline swab. Changes in extracellular potential and in artery and vein . 
. . .. ... . . ·-···· ..... -··· ···.' ···: - ······-··. .. ·- - --· .. - --·· ...... - . .. ~ ............. · .... ~--·· .. . 

· · diameter were ·then recorded for a period· of up to 120 min. 

. . ·. . .•. . ~ -. 

Drug _Treatment 

The compound of example i 7, suspension (lOmg/kg, i.p.) or vehicle 

(1 % labrasol i.p.) ·was administered 90 min before CSD induction. 

KCI:.induced· feproducible CSD events in· contr0l animals (n=4) were 
. . 

·monitored over the observation period. In contrast, in example 17 

. ,. . . tteated.an~s .. (n=3) Qnly initial C::SD ~vents.~ detected i~ . 
response to KCI application. The total·median.(min - max) number of 

. . . . .· . . 

CSD eve~ts in control and treated gtt?Ups were 5~5 (4-9} and 2 (1-2), 

resp~ctively._ The· totitl duration of-CSD-like events.was _60.3 ± 6 min 
·cri=4) in control and was significantly (p<0.05) reduced to 13.7 ± 0.3 

min in example 17 treated animals (1=3). 

· · 4) Cerebral ischaemia 

a) Mongolian Gerbil Test 
The in vivo experiments are carried· out on adult :f\1ongolian gerbils 

(Tumblebrook Fann (MA). weighing 60:-80 g. Transient forebrain 

ischemia is produced by bilateral carotid artery ligation under 2.5% 

isoflourane in 100% 02 anesthesia, the· ani~ajs being placed onto a 
heating pad to maintain body temperature at 37° C. The common 
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. .. 

. .. :. --~--~-~~t!~::~~fi_e.! !_~ .~x~-~.8*!f~~µtjs~llii>s .. Jl!e pl~eq :~I!_?.>.~~---~--~ 
arteries for a· certain period of time mdiCaiel:i in th~ figure legends. 
PBN dissolved in saline was.-actmlnistered intrapentonealiy as a bolus 
30min before occlusio~ (prettea~ents) .()l'.immediately-·after and 
again at 6 h of reperfusion, -followed by the same dose b.i.d. for 2 days 

: : .... ~ - .. , ..... "(post.:~a1*-ierit). "For-quantifi~anoii ~( C.A 1 ·neuron~~ aninials are ... .. - .. : . . . . . 

sacrificed at 7 days postischemia anti ~rfused wi~ b~ffered formalin. 
Brains were removed, stQi'Cd in fomlaliil Jar 3 days, embedded in . . .'. .• . 

pafaffin, cut at 1~µ.m-thick~coronal sections (1.5-t.9::mm posterior to . ~· . . .. .. . 

1.0 ..... --- .. . : bregma 15..)_and stained with tliionin." . .The number of inulet neurons 
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.,- ove~:a 75().;µ.m length of~e CAI laye~·oltboth hippoc~pal sides of 3 
sections is counted for each animal .. ,_ ·: .... 

··- -· .;. ---·-• - _._' - :_.. ............. , •• •" "'' '"'" .... •• - -••• ~~· •"• ,.·... • •• • ._ • • • • "• -·- ........ r •• - ._ • .. 

b) MCAO Method .: ; ... · ... 

__ .......... Th~~~~~~ .9f.1!1M~-~~~ts __ (S.8Ri.aiiobtained from commercial . 
. vendors (Taconic Farms, Gem1antown, NY; Charles River, Danvers, 
MA; and Charles River, respectively) at 18 wk of age (250-300 gin 
weight) and are housed for 2 to 4 weeks prior to utilization in these 
studies. In Qrder to verify that the strains of animal~ stµdied are indeed 
hypertensive and normotensive, groups of animals from each strain are -~ 

anesthetized with"2% isoflourane (Anaquest, Madison, Wl) and 
chronically prepared under aseptic conditions for recording of blood 
pressure. The femoral artery is cannulated with polyethylene tubing 
(PE60; Cay Adams. Parsippany,NJ) extendingjust into the 
descending aorta. The tubing is lead subdermally from the artery and 
exteriorized between the scapula just below the back of Jhe neck and 
cleared/filled with .sterile isotonic saline. Incisions are closed using 2-
·o silk sut0re·and treated with 5% lidOcaine ointment (Astra 
Phannaceuticals; Westborough, M.A.) Animais recover from 
surgery/anesthesia within 5 min. · Mean arterial blook pressures are 
recorded 4 to 5 h after surgery for 5 min/rat by connecting the 
exteriorized tubing in each rat to a Statham pressure transducer 
(P2.3Db;.Statham Medical Instruments~ Los Angeles, CA) with output 
to a polygraph (Model R71 l: Beckman Instruments, Inc., 
Fullenon~CA). 

Focal Stroke Procedure 

MCAO or sham surgery is carried out in the SHR, SD rats under 
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sod.i'um pentobarbital ·(65 mg/kg, i.p. and supplemented asrieeded) 

an~sthesia. All animals are .allowed free access to food and water prior 
to and after surgery. Body terilperanlre is m8.intained at 37°C ·uSing a 

heating pad throughout. the surgical pr~qre. Surgery is conducted 
similar to .that described previously (2.4) ... The right dorsal surface to 
·the head ~d shaved and prepped with pl'Qvidone-iodine, and the rat 
placed in a· stereotaxic device· (David Kopf Instruments, Tujung~ CA) 

with the surgery (right) side of the head sqperior. A 1-2 cm incision 

.was m~e between the orbit and the external atlditory canal. The 
temporal muscle is dissected from the skull.·and i"ettacted without 
damagin·g the zygorilatic bond or mandibular nerve .. Under an 

operating microscope and with saline imgation, a ~2-3 mm craniotomy 
is made just rostral to the zygomatic-squamosal skull suture. The dura 

is opened over the artery using the modifiCd tip of a 30-gauge needle. 
For permanenuight MCA(), usiilg electrocoagulation (Force 2 
Electrosurgical Generator, Valley La,b Inc., Boulder, CO), the artery 

was stimultaneously occluded and cut dorsal to the lateral olfactory 
tract at the level of the inferior cerebral vain. A small piece of sterile . 

saline-soakCd Gelfoam (Upjohn, Kalamaz0,o, Ml) is then positioned 

over the crani<>tomy and the temporails muscle and skin are closed in 
two layeri. Animals are allowed to recover from anesthesia under a 
heating lamp and then are returned to their cages. The animals are 
sacrificed 24 hours following MCAO and the brains are prepared from 

reactive histologic examination. 

Measurements of lscbemic Damage 

Followin~ the neurologic evaluation (24 hours after surgery) rats are 
euthanized with an overdose of sodium pentob;µ-t)ital. ·Withjn 2-3 min, 
brains are removed and six coronal forebrain slices (2 mm thick) are 
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 (TIC) 
in phosphate buffer at ~7°C for 20-30 min (6.78) .. Strained tissues 

then are fixed by filtration in 10% phosphate buffered fonnalin .. The · 

two sides of each ITC-strained section are photographed in colour 
using a polaroid camera. These ptiotograpqs are analyzed for the 



l 

wo95ij454s 

5 

10 

15 

21 PCI'/EP95/02076 

quantification of iSc:hemic damage usini'..an;!plage analysis system 

(Amersham RAS 3000; Loats Associates, i~~.). Morphological 

changes following surgery are evaluated in the entire forebrain (total 

o_f 11 planar surfaces) for each animal. The 11 planar images are 

· planar surfaces) for .each animal. The 11 ·planar images were obtained 

from each side ·of the six 2 mm thick sections and.correspond 

approximately to 1 mm section surfaces from + 5mm to -5 mm from 

bregma (97) and include the complete forebrain~ 1bese planar image 

surfaces (from the photographs) are digitized and used in the Image 
. . 

. Analysis ~ystem for planimetty detennination of infarct size and 

.; swelling. Two ·parameters of ischemic damage due to MCAO are · 

determined for each slice as described previously (2,4,98,122). 

''Hemispheric swelling" is expressed as the pereent increase in size of 
. . . . 

the ipsilateral {i.e., surgery side) hemi.sphere over the contralateral 

(normal) hemisphere and is calculated as: 

Percent 
Hemispheric = 
Swelling 

lp;ilateral . Contralateral 
Hemisphere. - Hemisphere 
Area Area 

------------ x 100 
COntralat.eral 

Hemispher~ Area 

"T-&-.;._. -: 11 hi h . d. h • f: ted • 0 

··-·---·-- --····- ·····-------·--. ...uwu~ze .. _.w c w.as_e~s~e. .. ~~ . .t ~-perc~!J:t.J~.-~.-- .!ls~u.e._1?. __ .. 
20- ref~nce .. to the_ contralateral .. (no~al) ~enlisphere and is calculated as: 

25 

30 

Percent 
Hemispheric ·.= 
Infarct Size 

Infarct area 

------------ x .100 
Contra lateral 

Hemisphere Area 

The swelling and infarct size are e~pressed in reference to the 
contralateral hemisphere {i.e., ipsilateral ischemic damage is 

normalized ~o the norm~ 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" 

forebrain changes by using the sum of all individual slice data in these . 

formulas. 

The occurrer.1ce of brain edema asociated with hemispheric swelling 
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· ·- described previously (45,118). ~Rats·.-were s•crificed by an overdose df .· 

sOdium pentobarbital 24 hours after sham or MCAO surgery. The 
·brains ~-quiCkly rem~, .the forebrain i8olated at the cerebellar 

cortical junction and cut into tw() 1_iemisp1_ieres,.and each forebrain 
· hemisPh~ m~asured on a Mettler Types HS chemical balance 
· (Mettler Iilstruments Corp, Hi.ghtstown.: NJ)_ within 2 min .after 

. . . 

. decapitation.. The dcy weight was me~urCci _on _the same scale after·. 
drying the hemisphere in an overat.80~Cfor48-72 hours. The water · 

. '..-:.Content of each beirilsphere was calculatCd as the difference. ~tween 
• • :· ••. ·> .•.. • ••. 

· .,- the wet and dry weight as a percent fraction from the wet weight: . 

·Percent 

Water .. Content ·· = 
· . ·Wet Weight· - pry Weight 
----------- x 100 

Wet Weight 
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1. A. _compo~~ seie~ted from the group consisting of: 

s ·. cis~6-A~t>f4S-(i,3;.·dichlorobenmylamino)-3,4-dihydr0-2H-i-henzop}rran-3S-ol, 
.. trans-6-:~~tyl-4S-(Z,3_-4i~~lQJ'.~:fluo~benzoylamino )-3A-dihym,o-2,2-dimethyl-- . . . . -·· . . . . . : . . . . . .. .: . ·-· -. . . -- ' . . .. . . .· . . . 
2Jl'.".l:-b.e.nzopyran~3R-ol, 

~-_l79~-6~A~~tyl-4~~(~,5~di~~-~~~p~nzoyJ&nµrio)~3,4-di~y~-:2,2~rnethyl-2H--_pe
11
~p~n~3R-01, - . . . ..... _ .. < ... · . .. . . . . · . . . . . . - -· ... . .. . . . 

10 ~-uam-6-AcetYI-4S-(3,5-.4ifluor<>benzoy~no)~3,4-.dihy~'.'.'.2,2-dlmethyI~2H-1-
. . . .. - .·.. ... . . .. .. .. 

benzop~-3~-ol, 
. . . . 

. _ n.-am-6-A:~etyl-~(2-thioph_e~ecatj>O~ylamino )c3?~di~ydro-2,2-4imethyl-2H-1-
. . . .. .. . ... - . ... . . - . . .... ~ .. - . . . . . . . •. . .: ·. . . . . . . .. . ... -. . . 
. ~!l-~opyran-3-ol, 

· · U.am~6~ A.cetyi-4s,.(3-thiopltenecarQ.9~yJmm~o ): 3,4-µiny~~~.2:-di~ethyl-2ft-. l:: 
. . . . . . .. .. . ·. . ... , -. . . . . . . . ; . . ... . . . . ·-. 

15 . benzopyran-~R,:-ol, 
. . . . . . . . . 

trans.-6,.A.cetyl-4S .. (2,5-dichloro-3-tbioph.enecarbonyJamino )-3,4-dime~hyl-.2H- l-
; ~!1ZOP~-3~~1,° . . ·- .... . ... : . . . . . . . ... . . ... . 

... cis-~-. .f\cetyl-4S-(2.5-dichloro:3.7tJiiophene,~nylamino)~ 3,4-dihydl'o~2.7-9imethyl- . 
. . . . -· - .. . .. •. . - . . . ; . .. - .. . . . . . . ... . . . . . . . 

. :~~ 1~.~nzopyran-3S-ol, 

20 _ . rrans-6-Ac.etyl-4S-(2,3.,S-.tdchlo~benzoylamino ): 3,4:-di.hydro-2.~-dim~tbyl-2H- l-
·. ~~~~yran-3R-oi •. ···· .... '· . . .. ·. ··. . . . .. ·.·· . . . ... ,-_ .. ·.. .. . _·.·.· .· 
- . ~--· . .. .,.. ~--....... . . --- -······ ... 

- ~~~-<;i'."AC~tyl .. 4S-(2,3,4-triflu0robenzoylamino )-3,4-dihydro-2~-dimethyl-2H- l-
... .. .. . - .·.. .. . 

;. ~n~pp~-3-~-ol, ...... _ -. :--.... : . ·:· ... ~ ":·-· .. -- : . . ; _ .. _ .. . .. _ ....... _ . . . . . 
' .. o.."ans-6=Acety~4S-benzoylamino-3;4-dihydro-2,2-dimethyl.;.2H-1-benzopyran-3R-ol, 

-25 :· Zf~~-~-Acet}tl~4S-.(3"'.iodobe~ylamino)-.3,4-4ihy.dro-2,~-di,med,lyl-2H-benz.opyran-
iff-benz~p~-3R~l. · .. - . ... . . . -· .. .. ... . -· . . . ;. .. - . 

.;.. . --··. . .... · .. 
· tra~-§-Acety~-:4S-(5"'.tluQr0~2".'methylbenzoyl~mino)-3,4-dihydro-2,2"'.dimethyl-2H-l-
. benzopyran-3R-~l, . . .. . . - . . . . , . . . - . 

trans-6-Acetyl-4S-(5-chloro".'2~m~th~xybenz~.Ylamino)~3,4".'dihydro-2~2-d~methyl-~-
30 1-benzopyrari-3R-ol, · 

trans-6-Acetyl;.4~(2,3-dimethylbe11zoylamino)-3,4-d~hydro-2,2-dimethyl-2H-l­

... benzopyran-3-ol, 

cis-6-Acetyl-4S-(2,3-dichloro-4-fltiorobenzoylamino )•3,4-dihydro-2,2-dimethyl-2H­

l-benzopyran-3S-ol, 

35 cis-6-Acetyl-4S-(3-chloro-4,.:fluorobenzoylamino).-3,4;,.dihydro-2,2-dimethyl-:2H~l-· 

benzopyrart-3S-ol, 
. -

.trans-6-Acetyl-4S-(2-fluoro-5-pyridinecarbonylamino)-3,4-dihydio-2,2-dimethyl-2H~ · 

1-benzopyran-JR~ol 
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trans~6-Ac;ecy1.:4~c2~phenoxy~·zoy18miho>:;3,~hydro-2,2~d1irtetl1y1-2H- t­

benzopyran-3-ol, · 

trans-7-Acetyl-~-(4-f1ut>robenzoyl~~o)-3,4~dihydro-;~;2-climethyl-2
H-1-

~n~yran-3-o~, 

5 . trans-6-Acetyl'."4~~(~,.chl~o-~-flu~2::th~()phenecarb<>nyl~~c;>)-3,4~y~-2,2
-

dimethyl~~H~ 1.-beD~()P~--~~.-ol, - . : .... 

c~~-~A.~ty1~4S:-(~-~lt1~5-fluOrQ-2'."thiophe~Y.e~.arbonyl~no)-~4:dihycf.r0-2,~­

dimethyl-2H-::.t .. ~py.-an-~S-ol, and ·., . · .... · . :. :.. . · · . , . -. ·: . _ ·- .... 
• . ·•· . . •· •• -·.. • • .. J, • - .•• 

cis-6-Acetyl-4S-(~,3,4_ ~uc:mb~~~oylamino)-3,4-dihydro_-2~2-
.~~~yl-2.H .. 1- _ . 

10 benzopyran-3S-:<>l. or.pharniaceutically .acc~pta~le -salts.thereof. . : : ·. 
. .. . . . . . . 

2. · A pM.rm~f:ic~ composition f~)~S~_in_th~.~~nt and/orP1'9Phylaxis of 

anxiety, mania, de~~s~~Jl, disorders associated .\\'.i~ .·a .sµ,p~cbnqid haemorrhage or 
. 

. 

neural. shock, the effeclS as.soci~ted wit~· withdrawaj from_:~ubstances of abuse_ such a~ 
. - . . ., .· _. . . 

15 cocajne_, 1'.rl~otine, ~c~9l~ ~a~pin~s,_ 9isor~ers·trea1'b.~e 91'. preventable 

witb anti-convulsive agents;.su~J;i &$.:epilepsy; Parkinson's disease, psychosis, 
. . . -· - . . . . . 

20 

25 

migrain~, cerelml:l .is~ Alzheimer's disease, s~hi~h~i~ a.nd/or _aggression 

. whic~ co~~: a_ conipotmd ·of.claim-· I m.- a -pharmac~µtically·accep~le ~Alt 

fu.ereof, and a.p~~ti~ly.ac~eptab~~-carrier. 

. . : ·-· ..... . 
. . . . - .. ·- ....... · .· ....... · . ..... - ... :." : : ~-.--:: . 

3. . .. A ~thod Qf ~t;m~t an4for prophylaxis ~f .. anxiety., m&l)ia; depression, . · 

disorders,associated witha.subarachnoidJiaetnorrhage or neural shock, the effects 
• . . • :· . • . • •. . .. . • . . i . . •· : .. . . . - ...... -·· . ~ . . . . 

associated with withdrawal from substances-of abuse.such-au:oca,i,ne,-nicotine, 
. - - - . . .. . .... - .. . . . . 

~c.ohol ~d ~~azem~es,-4i~~ treata~l~ J1:11cllcn: pre\lentable. with ~anti-: . 

conyul~~e agenu, s~~~ ~ ~~lep~y;.Parkinso~'s.~dise~~, psychosls,.~pj,ne,.cerebral 

i_schaemia,~lzheimer's ~~' sc~~zophren~ and/or aggressjon Qomprising". 

administering· to the ~uff~r, in:n~ed t!ieret>f 1LD effective OI'. Pf.9phylac_tie amount of a 

~mpound of claim 1 or a phann~~utically acceptable salt thereof~. · .. 

30 4. The use of a compound of claim 1 or a pharmaceutically acceptable salt 

thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of 

anxiety, mania, depression, disorder~ associa_ted with a subarachno~d haemorrhage or 

neural shock, the effects associated.with withdrawal fn>,m substances of abuse such as 

cocaine, nicotine, alcohol and beniodiazepines, disorders treatable or preventable 

35 with anti"'."convulsive agen~,.such as epilepsy; Parkinson's dj.sease, psychosis, 

migraine, cerebral ischaemia, Alzheimer's disease; schiZophrenia and/Or aggression. 
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5. . . . . .A pharmaceutical .coµipositj.Qn ~ntaining a co111poun_d _o~ clajm 1 or a . . . . . - . -. .. . .. . . ' . . . . 
.pharmaceutically aeceptable salt_ thereof and a ph~euticaJ.iy ac~q>table earner. . - . . .:... . ~ ' . . . 

. .. . . 
-6. The use. of a compound of claim I or_a pharmaceutically acceptable _salt 
thereof as. a _thera~utic_.age~t, .in panic~lar _fQr the treatment and/or F.9Phylaxi~ of 
.aruciety~ marii~,: d~pression, disord~_.a$$ocl;i~ ~jm a·sub-arac1:t.noid haem0rrhage, 
.ne~ ~hex;lc. the ~ects associ~t~ wjth withdta~8I "irom .. subswice~ of abu~e such as 
cocaine, ~ic<>.nne, -~QQhQl .an4 ~Q.~~pin~s; disprq~ ~ta~l~ .. (!r .i>reyentabl~ .. .. · ..... :.. .:. . 

. with anti-conv~Isive _ag~nts, sµch ·as epilqj~y; P~n~9n is di~ease, pyehosis~· migraine, 
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