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_ BENZOPYRANS AND THEIR USE AS THERAPEUTIC AGENTS

- This mvenuon relates 10 novel compounds, to processes for prepanng them,
and to their use as therapeutic agents.-.
European Published Patent Apphcauon No 012631 1 discloses substituted.

3oenzopyran compounds-having blood pressure lowermg acuvny, mcludmg 6-acetyl-
'trans-4-(4-ﬂuorobenzoylammo)-3 4-dihydro-2, 2—d1methy1—2H- -benzopyran-B-ol

~Also EP-A-0 376.524, EP-A-0 205 292, EP-A-0 250 077, EP-A-0 093 535

I_ ’EP—A-O 150 202, EP—A-O 076075 and WO/89/05808 (Beecham Group plc) descnbe

certain benzopyran derivatives which possess ann-hypertensrve activity.
. EP-A-0 350 805 (Biersdorf), EP-A-0 277 611, EP-A-0 277612, EP-A-0337

179 and EP-A-0 3_55_ 565 (Hoechst Akuengesellschaft), EP-A-0 466 131 (Nissan
‘Chemical:Industries Ltd), EP-A-0339562 (Yoshitomi 'Pharrnaceuﬁcals) EP-A-415
065 (E. Merck) EP-A-450415 (Squrbb), EP-A-0482934,. EP-A-0296975, J 0-2004-
791 and WONB9ND7103 also describe certain benzopyran denvanves whrch are '
‘believed to possess. ann-hypenenswe activity.-, - o

-EP-A-0430 621 and EP-A-0 385-584- (Beecham Group plc) descnbe the

resolution of certain intermediates useful in the preparation of the compounds :
-described in the above mentioned patent applications.

- EP-A-Q. 139 992. (Beecham Group plc) describes certain .benzopyran.

:denvanves which have cis isomerism at position 3 and 4 which compounds are
.described as possessing ann-hypenensrve activity.

'PCT/GB92/01045 (SmithKline Beecham pic) descnbes certain

| -_.ﬂuorobenzoylarmno benzopyrans, pyranopyndmes and teu'ahydronaphthalenes in
_-whxch the 3 and 4 position subsmuentsare trans. 1o, each other. These compounds are
-described as possessing inter alia anxiolytic and anu—convulsant acnvrty

. PCT/GB93/02512 and PCT/GB93/02513 describe additional groups of
compounds possessing inter alia anti-convulsant activity. These patent applications

..are unpublished at the priority date of this apphcauon -

It has now been surprisingly found that certain compounds below possess anti-

~ convulsant actrvrty and are therefore useful in the treatment of erl_epsy and are also

believed to have utility in-the treatment or prevention of anxiety, mania, depression,
disorders associated with a subarachnord haemorrhage or neural shock, the effects
associated with withdrawal from substances of abuse, Parkmson s Disease, psychosxs,

‘migraine with and without aura, cerebral ischaemia, Alzhexmers disease,

schrzophrema OCD, ie, obsessive compulsrve disorder and/or pamc and/or

aggression. _
Accordm gly, the present mvennon provxdes a
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cis-6-Acetyl-4S-(2;3-dichlorobenzoylamino)-3,4-dihydro-2H- 1-benzopyran-35-ol,
. trans—6-Acetyl-4S—(2 3-d1chloro-4-ﬂuorobenzoy1am1no) -3 4~d1hydro-2 2-dxmethyl-

2H-1 -benzopyran -3R-ol,
tmns-6-Acetyl-4S-(3 S-dxchlombenzoylammo) -3 4-d1hydro-2 2-dxmethyl—2H—

. benzopyran-3R-ol,
' n'am'-G-Acetyl-4S (3 5-dxﬂuorobenzoylarmno)-3 4-d1hydro-2 2-dunethyl-2H-l- -
. benzopyran-3R-ol o

rrans-6-Acetyl-4-(Z-mtophcnecarbonylannno) 3 4-d1hydro-2 2-d1methyl-2H-1-
benzopyran—3-ol '

trans-6-Acetyl-4S =(3- mlophenecarbonylannno) -3 4-d1hydro-2,2-d1methyl-2H—l-
benzopyran 3R-ol,

trans—6-AcetyI—4S (2 5- d1ch10ro-3 thxophenecarbonylammo) 3 4-d1methyl-2H-I-

| benzopyran—SR-ol

cis-6- Acetyl-4S (2, 5—d1chloro-3 thlophenecarbonylammo) -3 4-d1hydro-2 2- dlmethyl-
2H-1-benzopyran-3S-ol, =

trans-6-Acetyl-4S-(2,3 S-mchlorobenzoylammo)-B 4-d1hydro-2 2-dlmethyl-2H-1-
' benzopyran—BR—ol

trans-6-Acetyl-4S-(2,3 4-mﬂuorobenzoylanuno)—3 4-d1hydro-2,2-d1methyl-2H— 1-
benzopyran-3R-ol,
trans-6-Acetyl-4S-benzoylannno—3 4-d1hydro— 2-d1methyl-2H— -benzopyran 3R-ol

_.zrans-6-Acetyl-4S~(3-1odobenzoylammo)-3 4-d1hydro-2 2-d1methyl-2H-bcnzopyran
2H-benzopyran-3R-ol,
' trans-6-Acetyl-4S-(5-ﬂuoro-2-methy1bcnzoylammo)—3 4-d1hydro-2,2-d1methyl-2H-1-

benzopyran-3R-ol, - ' SEPY
rrans-6-Acetyl-4S (5-chloro—2—mcthoxybenzoylammo) -3 4-d1hydro-2 2-d1methyl-2H-
1- benzopyran-BR-ol

_trans-6-Acctyl-4-(2 3-d1methylbcnzoylammo)-3 4-d1hydro-2,2-d1mcthyl-2H—l- |
_benzopyran-3-ol ' o

czs-6-Acetyl-4S 2, 3—d1chloro-4-ﬂuorobenzoylammo) -3 4nd1hydro-2 2~d1methyl-2H—
1-benzopyran-3 S-ol,

| czs-6—Acetyl-4S-(3-chloro-4-ﬂuorobenzoylam1no) 3 4~d1hydro-2 2—d1methyl -2H-1-

benzopyran-3S-ol,
Zrans-6-Acetyl-4S—(2-ﬂuoro-5-pyndmecarbonylannno) 3 4-d1hydro-2 2-dlmethyl -2H-
-benzopyran 3R-0l :
trans-6-Acetyl-4-(2-phcnoxybenzoylammo) -3, 4-dlhydro-2 2-d1mcthyl 2H-1-
benzopyran—S-ol : '

: . _ trans-‘?-Acetyl-4-(4-ﬂuorobenzoylammo) 3 4-d1hydro-2 Z-dlmethyl-ZH-l-

benzopyran-B-ol
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trans-6—Acetyl-4S-(2-chloro-5-ﬂuoro-2—thtophenecarbonylatmno) -3 4-dthydro-2 2-

_d1methyl-2H- —benzopyran-SR-ol

.czs-6—AcetyI-48 (2-chloro-5-ﬂuoro-2-thtophenyecarbonylanuno) 3 4-d1hydro-2 2-
dimethyl-2H-1-benzopyran-3S-ol, and '

cis-6-Acetyl-4S-(2,3,4 trifluorobenzoylamino)-3 4-d1hydro-2,2-d1methyl-2H— -
' benzopyran-BS-ol or pharmaceuucally acceptable salt thereof o

Such compounds are heretnafter referred to as compounds of formula (I)
_ K shou]d be appreciated that the compounds of formula M may have chtral
carbon atoms at posmons 3 and 4 and therefore may exist as enantiomers. The
present mventton ‘extends fo each enanuomer and to mixtures thereof including

- . racemates. Tt should further be appreciated that particular enantiomeric forms are
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preferred for different utilities, thus for urilities other than sub-arachnoid
haemorrhage or neural shock the 3R 45 and 3S, 4S enantiomers are preferred,

_ however, for sub-arachnord haemorrhage or neural shock the 3S 4R and 3R 4R
'enanttomers are preferred ' o

It should be apprecrated that the compound of formula (I) or a’

_such as for example the hydrate .

Thc present ‘ifivention further provrdes a compound of formula (I), or a
phamtaceuucally acceptable salt thereof asherembefore defined whtch exists

' predommently xn the 38 4S or 3R 4S enanttomenc form dependmg on whcther the

PR

compounds are cis or trans T
5 For example it shotild be apprecrated that the term "exists predorruncntly in

the 38, 4S enanuomenc form" means that there is. greater than 50% of the 3S a5

enanuomer present compared to the 3R, 4R enanuomer } '

' More preferably there 1s greater than 60% of the 3S 4S enannomer present

yet more peferably greater than 70% of the SS 4S enanuomer 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

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 pharmaceuttcally acceptable salt thereof are bcheved 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-
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.unit dose will normally contain 1 to 1000 mg,
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.~ suitably 1 to 500 mg, for example an amount in the range of from 2 to 400 mg such

 as2,5, 10, 20, 30, 40, 50, 100, 200, 300 and 400 mg of the active compound. Unit
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doses will normally be adrmmStered once or more than’ once per day, for example 1,

© 2,3,4,50r6times a day, more usually 1 to 4 times a day, such that the total daxly

dose is normally in the range, for a 70 kg adult of 1 to 1000 mg, for example 1 to 500
mg, that is in the range of approxtmately 0. 01 to 15 mg/kg/day, more usually 0 l to 6

mglkglday, for example 1 to 6 mg/kg/day. - o
I | $1 greatly preferred that the compound of formula (I) is admlmstered in the

~ formofa umt-dose composmcn, such as a unit dose oral mcludmg sub-hngual
~ rectal, toptcal or-parenteral (especially mtravenous) composmon :

- Such composmons are prepared by admtxture and are suttably adapted for oral
or parenteral adnumsu'auon, and as such may be in the form of tablets, capsules, oral
liquid preparauons, powders, granules, lozenges reconsututable powders, mJectable

- and infusable soluuons or suspensrons or suppos:tones Orally adtmmstrable

compositions are preferred, m parucular shaped oral composmons, since they are

more convement for general use. o ' s
Tablets and capsules for oral administration | are usually presented in a unit

dose, and contain conventional excipients such as binding agents, fillers, diluents,

~ tabletting agents, lubncants, dtsmtegrants, colourants, ﬂavounngs, and wetting

agents The tablets may ‘be‘coated according to well known methods in the art.
Suttable fillers for use include cellulose, mannitol, lactose and other sumlar

| agents Suitable dxsmtegrams mclude starch polyvmylpyrroltdone and starch

derivatives such as sodium starch giycollate. Suitable lubncants include, for-

: example; magnesium stearate. -Suitable phatmaceutic_all_y acceptable wetting agents
include sodium lauryl sulphate : -

'I'hese soltd oral composmons may be prepared by convenuonal methods of
blending, ﬁlllng, tabletung or the like. Repeated blendmg operattons 'may be used to
distribute the active agent throughout those composmons employmg large quantities

" of fillers, Such operattons are, of course, convenuonal in the art.

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 y_ehlcle_before use. Such liquid

preparations may contain conventional additives such as suspending agents, for

~ example sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose,

carboxymethyl cellulose, alu_minium stearate gel or hydrogenated.edible fats,
emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-aqueous
vehicles (which may mclude edtble oils), for example, almond oil, fracttonated '

" coconut oil, oily esters such as esters of glycenne, propylene glycol or ethyl alcohol;
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preservauves, ‘for exarfiple methyl Orpropyl p—hydro‘x jbierizoate or sorbic acid, and if

'. desu'ed conventtonal ﬂavounng or colouring agents.

~Oral formulauons also include convennonal sustatned release formulanons,
such as tablets or granules having an entenc coating. .
'For parenteral administration, fluid unit dose forms are prepared contatmng

: the compound and a stérile vehicle. - The compound, dependmg onthe vehtcTe and the
' 'concentranon, can be éither suspended or dissolved. Parenteral solutions- are- -
: ‘normally prepared by dissolving the compound in a véhicle-and filter stérilising -
*'before ﬁ’lhng into‘a ‘suitable vial or ampoule and sealing. Advantageously, adjuvants
suchasa local anaesthetic, preservatives and buffenng agents are also dlssolved in
“the vehicle. To enhance the stability, the composmon can be frozen after fillmg into
' the vxal and the water removed under vacuum.

' Parenteral suspensxons ‘aré'prepared-in substaritially the same manner except

"'thait the compound is Siispended in-the vehicle instead of being dissolved and

~sterilised by exposure 0 ethylene oxtde ‘before suSpendtng in the stenle véhicle.

;"Advantageously, a‘'surfactant-or wetting agent isincluded in the composmon to '
o fac1htate uniform distribution of the compound of the invention.

- As i§ common practice, the composmons wﬂl usually be accompanted by

""wntten ‘or printéd diréctions for use in‘the médical treatment concerned

“The present invention furthet: provxdes a- pharmaceutical composmon for use

- in‘thé treatrment and/or prophylaxis of anxiety, mania, , depréssion, disorders
“associated with & subarachnoid’haemorrhage or neural-shock, the’ effects associated

* with Wwithdrawdl from Substances'of abiise such as cocine; hicotine; alcohol and

T benzodtazeptncs, dxsorders ‘tredtable or preventable with anti-convilsive agents; such
“as‘epilepsy; Parkinson's diséase, 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
of anxlety, mania, depressron disorders associated with a subarachnmd haemorrhage

“or neural shock, the effects associated with withdrawal from substances of abuse such
as cocaine, nicotine, alcohol and benzodtazeptnes, dtsorders treatable and/or

preventable with ann-convulswe agents, such as epilepsy; Parkinson's dtsease,
psychosis, migraine, cerebral ischaemia, Alzheimer's disease, schizophrenia and/or . .

_-a'ggression comprising administering to the sufferer in need thereof an effective or

prophylacttc amount of a compound of formula (I) ora pharmaceuucally acceptable

' -salt thereof.

In a further aspect the invention prov1des the use of a compound of formula
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' (I) mcludmg or a phatmaceuucally acceptable salt thereof for the manufacture of a-

medicament for the treatment and/or prophylaxis of anxiety, mania, depressron,

 disorders associated w1th a subarachnotd haemorrhage or neural shock, the effects
'_ assoctated with wuhdrawal from substances of abuse such as cocaine, nicotine,
'alcohol and benzodxazepmes, dtsorders treatable or preventable with anti-convulsive
) agents, ‘such as eptlepsy, Parkmson s dtsease, psychosxs, nugrame, cerebral 1schaetma,
. Alzhetmer s dtsease, schtzophrema and/or aggresston

In a frther’ aspect the present mvenuon provxdes a pharmaceuucal

- _composmon contammg a compound of formula (I) or a pharmaceuucally acceptable '
10

salt thereof and a pharmaceuucally acceptable carrier. o
~ Ina further aspect the invention prov1des the use ofa compound of formula

(I) or a pharmaceuucally acceptable salt thereof as a therapeuuc agent, in particular

for the treatment and/or prophylaxts of anxiety, mania, depressxon, disorders '
associated thh a sub-arachnord haemon'hage, neural shock the effects associated
wnh thhdrawal from substances of abuse such as cocatne, mconne, alcohol and

benzodtazepmes, dtsorders treatable or preventable with ann-convulswe agents, such
" as epilepsy; Parkmson s dtsease, pychosrs, tmgrame, cerebral 1schaerma, Alzheimer's

 disease, schzzophrema and/or aggressron

“ Such ¢ composmons maybe prepared in the manner as herembefore descnbed
Generally the cis compounds of formula (I) may be. prepared from the

0093535 EP-0150202 EP-0076075 WO/89/05808 EP-0350805 EP—0277611 EP-

0277612, EP-0337179 EP 3339562 EP-0355565 EP-A-415 065 (E Merck), EP-A-
- 450415 (Squtbb) EP-0466131 EP-A-0482934 BP-A—0296975 10-2004-791 and

w0\s9\07103

The czs 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

' procedures described by G. Burrell et al, Tet. Letters, 31, 3649-3652 (1990) or by the -

procedures descnbed by U. Quast and E. thlhauer, Eur L Pharmacol Molecular
Pharmacology Secuon 245 165-171 ( 1993) I

It should be apprecrated that racemates for. formula (I) may be resolved or
enanuomencally punﬁed compounds of formula (I) may be prepared usmg
procedures convenuonal in the art and in parncular using the procedures outlined in

'EP-0430631 and EP-0355584.

It should also be apprecrated that it is preferred that the compounds of formula

a (I) may be prepared in the required enanuomenc form by forming a c_h1_ral_ly pure
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- epoxide-using 'catulysts and :co'nditions' -generally outlined in WO9 1\14694 N
_' or WO93\17026 and thereafter converting the epoxxdes to the requtred compound of

forrnula (D) using procedures outlmed herein. _

. The trans compounds of formula (I) may be prepared aecordmg t0 the |
procedures outlined in PCT/GB92/01045 which procedures are incorporated herem
by reference or thie trans- compoundsoffomula {I) may be prepared according to
methods analogous.to thése desmbed-irtfthe'one- mentioned patents.

The following :compound's were prepared by methods analogous to those -z

‘described in the abovementioned patents pubhcanons and publications.

The followmg descriptions, examples and phanrxacologlcal test results
illustrate the present invention: '

2,3-Dichloro-4-fluoro-benzoic acid . : - o
-2, 3-Dichléroflucrobenzene S g alunnmum tnchlonde (6 o1: g) and acetyl
chloride (3.85 ml) were.heated at 130°C for.20 hrs under. Argon.: The black:residuc
was poured onto a m1xture of conc.: HCl-:ce and ether added. . The layers were '
separated, and the-organic:phase washed with saturated sodium bicarbonate solution
and brine and dried over anhydrous magnesium sulphate. Filtration and evaporation
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
2 - y - |
This crudé material (0.69:g), 5% sodium hypochlerite-solution (23 ml) and ’
dioxane (20 ml) were refluxed for-16:hrs. - The sohition.was.cooled and evaporated
and water (20 ml) addedtogether with:conc. HCl:to: pH.l and the solid that .
precrpltated was filtered off and recrystallised from ac_:etone-water to give 2 3_-

dlchloro-4-ﬂuorobenzoxc acid (0.36 g)

'Descrlptlon 2

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-ﬂuorobenzoylatmno) 3 ,4-dihydro-
2 Z-dlmethyl-ZH-benzo[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
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%).
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18 nmr (CDCl3): 8: 1.35GH;'S); 1:59'GH's); 2.60 (3H, 5), 480 (1H, d), 535 (1H,
- a), _6.90(11-1, d), 7.15 (1H, 1), 7.82 (1H, m), 8.00 (1H, dd), 8.10 (1H,d).

Examplel S T . .
czs-6-Acetyl-4S-(2,3-d|chlorobenzoylammo)-3,4-d1hydro-2H-l-benzopyran-3S-ol
tmns-é-Acetyl—4S—(2 3—d1chlombenzoylanuno)-3 ,4-dihydro-2H-1-- '

'benzopyran-3R-ol (0.84g) was dissolved in drchloromethane (50ml). Dlethylarmno
‘'sulphur tnfluonde (DAST) (0 325ml) was added and the solunon stirred ovemlght

‘The mixture was evaporated to dryness and chromatographed on Kreselgel 60.
Elution with CHzclz-EtOAc ini 4 gradient elution gave a pale yellow gum

(0.71 g) that was kept in dloxan (20 ml) and water (6 ml) contammg 5N. HzSO4 3
ml) for 2 days. The mixture. was basified with solid sodmm blcarbonate, stirred for 2
hrs, and evaporated to dryness “The mixture ‘was pamnoned between ethyl acetate

"and water and the organic layer washed with brine. The orgame layer was dried over

anhydrous sodium sulphate, filtered and evaporated to gwe a pale yellow gum (0.639
g). The products from this reaction and a previous one (0.3 g) were combined, and .
chromatographed on K‘reselgel 60. Elution with dichloromethane - 1% methanol gave -

"a white 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 50° (MeOH c=1 0) R

Example 2
-6-Acetyl-4S-(2,3-dxchloro-4-ﬂuorobenzoylanuno)-3,4-dxhydro-2 2-
drmethyl-ZH-l-benzopyran-SR-ol ' s :
- The compound of this exampie was prepared by couplmg 2, 3-d1chloro-4-
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,S-dlchIorobenzoylamino)-3,4-d1hydro-2,2-d|meth yl-ZH-

~ benzopyran-3R-ol :
- mp 220°C; [a]20D + zz 2° (MeOH e-l 18)

_ Example 4

trans-6-Acetyl-4S- (3,5-d1ﬂuorobenzoylammo)-3,4-dlhydro-2,2-d|methyl-2H-l-
benzopyran-3R-ol :
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| mp1755-177°C

Example 5

ns-6-Acetyl-4-(2-tlnophenecarbonylammo)-3,4-d1hydro-z,z-dlmethyl-ZH-1- |
benzopyran-3-ol o :

I AL L s amemaee o me

Example 6

_trans-6-Acetyl-4S-(3-thlophenecarbonylamlno)-3 4-dlhydro-2,2-d|methyl-2H l-

benzopyran-3R-ol .
mp211-213°C

' Example 7

trans-G-Acetyl-4S-(2,S-d|chloro-3-thxophenecarbonylammo)-3 4-d|methvl-2H-l-

_benzopyran-3R-ol _' o

Example 8
czs-6-Acetyl-4S-(2,5-d|chIoro-3-thlophenecarbonylammo)-3 4-d|hydro-2 2-
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 _ '
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

35

: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)

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
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Example 12
trans-6-Acetyl-4S-(3-lodobenzoylatmno)-3 4-d|hydro-2,2-d|methyl-2H-

| benzopyran-2H-benzopyran-3R-ol .
- mp 171-173°C; [}20p + 15.5° (MeOH, c=1.00) -

“Example 13 -

trans-6-Acetyl-4S-{5-ﬂuoro-z-methylbenzoylamlno)-3,4-d1h ydro-2,2-d1meth yl-

~ 2H-1-benzopyran-3R-ol . -~ - .. .o e
mp 194-196°C . T

Example 14

| trans-6-AcetyI-4S-(5-chloro-z-methoxybenzoylamlno)-3,4-dlhydro-z,z-dxmethyl- :
'2H-l-benzopyran-3R-ol ol

mp 191-194°C . -

Example 15 o : : : : :
-6-Acetyl-4-(2,3-dnmethylbenzoylammo)-3,4-d|hydro-z,z-dlmethvl-ZH 1

benzopyran-S-ol

mp188-189°C -+ RPN

Example 16

'czs-6-Acetyl-4S-(2,3-dlchloro-4-fluorobenzoylammo)-3,4-dxhydro-2,2-dnmethyl-
'_ 2H-1-benzopyran-3S-ol B

mp 130°C .

: ,Example 17

cis 6-Acetyl-4S-(3-chIoro-4-ﬂuorobenzoylammo)-3,4-d|hydro-z,z-dnmethvl-z}l-l- '

'. " benzopyran-3S-of -

A solution of the oxazoline (D2) (2 5g; 6.68 mmol) in 1,4-dioxan (45ml), o

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 . -
- dried (Na2504) s

. Evaporanon in vacuo gave a pale yellow gum whlch was cln'omatographed on
Kieselgel 60 in 25% ethyl acetate/n-hexane. Combination of appropriate fractions

- followed by recrystallisation from acetone/n-hexane gave the title compound as white
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‘benzopyran-3-ol
mp 189-193°C.

™

erysuals (120 435'%)’.'" ‘i;f,p'_jlgl_:i-sg;_,é-__ cr T

Found: C, 61. 04 H 491 N 386 C20H19C1FN04requxres G, 61 31 H 4.89 and |

"N, 3.57%

v max (KBr): 3360 3310, 2950; 1680 1640 1260 and 840cm-1 |

1H nmr (CDC13)8 I40(3H s) 1.56 (3H, s),2 12(1H, 4, exDZO) 250 (3H s),3 84
(1H, dd), 5.62 (1H, dd),691 (IH d),695 (1H br d),723 (1H, :) 775 (lH m)
7.83 (1H, dd),792 (1H d),796 (IH dd) o :

m/z 391 (M+ 1%), 373 (4), 358 (88), 203 (50), 157 (100)

Example 18

czs-6-AcetvI-4-(2 3 4 trlﬂuorobenzoylammo)-3 4-dnhvdro-2,2-d1methvl-2H 1- -
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),692 (1H, d),7_03 7.20 (1H, m), 7.78 790(2H.m),795 (1H, s).

trans-7-AcetyI-4-(4-ﬂuorobenzoylammo)-3,4-dlhydro-2,2-dlmethyl-ZH-1- .

' Example 20

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 S

' Example 21 _

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

' hcrembefore descnbed

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



-dim_efhyi-ZH-l-bén_zoﬁyrah-i-ol N
- Example 23 A
cis-6-‘Acetyl-4-(2-_chloro-S-ﬂuorQ-Z-thiophen_ecarbon_ylamino)-3,4-dihyd_rq-2,2-

5 dimethyI-ZH-_l-ber_lidliyran-B-ol_
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PHARMACOLOGICAL DATA

1. Rat Social Inte_rac_tipn Test . .

- . The compounds of formula (I) or pharmaceuucally acceptable saltsthereof
may ‘be-tested for: therapeunc utility using the procedure outlined as follows:.. .
Potenual anxiolytic properues are evaluated using the rat social 1nteracnon

. procedure bascd on that originally.described by File (1980,-J. Neurosci. Methods, 2,
219- 238). -In this‘thodel anxlolync_agents selectively increase social interaction
independently of any effect-on JoCOMOIOF ACHVILY. . <t . my ms” ©

Method_ o

.. 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
"box is made of white perspex 54 x.37 x 26:cm with a_ ransparent perspex front side.

The ﬂdor is divided into 24 equal squares and is brightly lit (1 15 lux). Time spent'
over or. under, boxmg, bmng) is scored “bhnd" by remote momtormg asis the number
of.squares crossed (as an mdex of. locomonon) e e LT

- The mean and standard error for time spent in socxal xntemcuonmd 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 -
| values. Staﬁsﬁcal compaﬁs(ms are made between vehicle - and drug - treated groups
‘using Dunnett's multiple comparisons procedure following srgmﬁcant one way

analysrs of varience.
Drugs are suspended in 1% methyl cellulose.

2 _MES TEST

The maxxmal electroshock sexzure (MES) threshold test in rodents is
pamcularly sensitive for detecting potenual anticonvulsant properties!. In this model,

' annconvulsam agents elevate the threshold to electrically - induced seizures whﬂst
, proconvulsants Iower the seizure threshold
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Method

* Mice (male, Charles Rlver, U K. CD 1 strain, 25 30g) are randomly _
assigned to groups of 10 - 20 and dosed orally or: mtrapentoneally at a dose volume
of 10 ml/kg with varioiis doses.of compound (0.3 - 300 mg/kg) or vehlcle Mice are

‘then subjected at- 30 or 60.-min post dose to-a single’ elecu'oshock (0.1 sec, 50Hz, sme
‘wave form) admlmstered via’ corneal electrodes The mean current and standard error

required to induce a tonic sexzure in 50% (CC5()) of. the mice in-a parucular treatment
group is detenmned by the * up and down' method of Dixon and Mood (1948)2.

~ Stastical comparisons | between vehlcle ‘and drug - treated groups are made using the

method of Litchfield and Wilcoxon (1949)3. -
Iri control animals the CC50 is'usually 14 - 18 mA Hence the first ammal in

 the control - group is subjected toa. current ‘of 16 mA If-a tonic seizure does not ensue,
.- the current is-increased fora subsequent ouse. If a tonic convulslon does occur, then
the current is decreased, ‘and so'on. until all the ammals in the group have been tested.

The percentage increase or decrease in CCso for each group compared to the
comrol is7calculated: ° G fie B ,
Studxes are’ carned out-using.a: Hugo Sachs Electromk Constant Current Shock

Generator with totally variable control of shock level from O to 300 mA and steps of

2 mA are usually used. - .
Drugs are suspended in 1% methyl cellulose B

. References SRR '-

I Loscher; W- and Schmidt, D- (1988). EpilepsyRes:, 2, 145.- 181
2.'_ .. Dixon, W.J. and Mood, A:M. (1948). J. Amer. Stat. Assn,, 43, 109 126
3. Luchfield J.T. and‘lecoxon, F. (1949) 5. Pharmacol exp. Ther 96 99 -

113

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 (I) or phaMaeeutically -aceeptable salts 't_hereof :
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nray be tes'te'd'afor:rheraipenﬁofutility using the pnocedure:‘ont_lined"as follows: -

Introduction

e :-""Ihe.:X;maze:test of anxiety:(Handley and Mithani, 1984).ekamines the - -

ercploratory‘response of naive rats.in an environment which-offers both anxiogenic-

(open arms) and relatively non-anxiogenic {closed arms) areas. - A selective increase..

in exploration of the open: annsfollowmg drug pretrcatment xs therefore posmlated to
mdlcateanxrolynceffects R L R P N

The X-maze was raised 70cm above the floor and consxsted of two enclosed
arms 45cm (long) x 15cm (wide) x 10cm (high) and two open arms 45 x 10 x lcm
arranged such that the two arms of each type were opposite each other. Both arm
types are marked into two equal sections. Rats are placed onto the centre of the X-

- maze and observed fora 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)

open arms, (b) closed arms, (c) end of open arms and (d) end of closed arms. 2) the

. number of 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.
Anxrolync 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
time spent on, the whole of the open arms. These four measures of anxiety, and also
the total number of sections traversed, were calculated for each anl_mal. Drugs are
administered intraperitoneally or orally to groups of 6 to 12 rats 30 to 60 mins before
testing. Statistical comparisons ‘between vehicle- and drug-u'eated groups were made

using a Mann-Whltney U’ test (two tailed).

S.L. Handley and S. Mithani, Arch. Pharmacol., 1984 327 -5 -

- 4. Mongrel Dog Delayed Cerebral Vasospasm

T'he _cornpounds of formula Dor pharmacentically' acceptable salts thereof may be
tested for therapeutic utility using the procedures outlined as follows:

Twenty-ﬁve male mongrel dogs, weighing 9-12 kg, are used in these smdles -

| The ammals are housed and cared for in accordance wuh the Guide for the Care and
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Use of Laboratory Ammals [DHEW (DHHS) pubhcanon No. (NIH) 85-23, revised
_ 1985] All procedures using laboratory animals are approved by the Insntuttonal

Animal Care and Use Commmee of SmithKline Beecham Pharmaceuttcal Each

. animal is anaesthetized with _pentobarbltal (35 mg/kg, iv) and placed on a heated _
operating table in the supine position. All animals are then tracheotomized, paralyzed

(tubocurarine; 0.1 mg/kg, i.v.) and artificially ventilated with room air. End-tidal
CO3 (et COy) is monitored continuously and arterial blood gas analysis was
performed periodically to assure stable and adequate vennlauon throughout each

~ experiment. Polyethylene cannulae are placed in the left extemal jugular vein and the
right femoral artery and vein for drug administration, monitoring arterial blood

pressure, and blood sampling, respectively. Transfemoral cathetenzauon of the left

vertebral artery is then performed via the left femoral artery usinga 5 french Lehman
- dacron catheter ( Bard, Tewksbury MA). Anaesthesia is supplemented as needed '
~ with pentobarbttal (6] mg/kg, i.v.) prior to the expertmental pertod '

The effects of the compounds of this invention on acute cerebral vasospasm

are evaluated in 135 dogs. Inall ammals a control digital subtraction angiogram of the
anterior spinal artery and_basxla_r artery is o_btamed following the mu'avertebral : '

injection of radiocontrast material (Omnipaque 300). In each dog, 4 mls of
cerebrospinal fluid is then removed from the dorsal cistern via needle punctu_re of the
atlan'tooecipital membrane and 4 mis of autologous venous blood was injected. An
angiogram is then repeated in eaeh 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% polyethylen_e

| g‘lyeol' 200) for 30 minutes has no effect on the acute 'vasospasm. ~ 'The effect of a 30

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 eerebral vasospasm (two haemoxrhage model of
cerebral vasospasm). In this model, a control vertebral angtogram is obtamed and

| autologous blood is administered mtractsternally onday 1 (as above) On day 3 the

intracisternal administration of blood is repeated and the severe delayed vasospasm is
quantitated angiographicaily on day 7 in ail animals. The infusion of vehicle (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

test compounds on the reversal of signiﬁcandy delayed cerebral vasospasm indicates

~ that the compound is active.

5 'l'he eompoun_ds of f'ormula:-(l) or.plxartnaceutieally_ acceptable salts thereof



= PCTIEP95/02076 :

—— g —

a WO O9S/34545

may be tested for thei'apeli_tic utility using the pi'oc_edbres outline_d as follows:

1)  Anti-Parkinsonian Activity =~ _,.___ IR
6- Hydroxydopali'iin.e'-lesiohed_ rat model :
“The above test as descnbeid by Ungerstedt U 1971, Actzi-l;byﬁbl“_ o
. | - Scand 367, 49 - 68, and/or -
T oI T -.-"?'\T-Ungerstedt,.U,-..19‘.Zl;,-.--Acta Phy%ioIScand3_61,69-93,maybe"usedto |
- " * determine the anti-Parkinsoxiian activity of compounds of formula (I)

10 o - or pharmaceuucally acceptable salts thereof.

P )T .'Q.Antl-PSY"-hot'c Activity -
S, _ﬁ__.....M..,-------Amphetamme-inducédTathyperlowmm'on model

15 - . o e mhe above test as described by Kokkindis L_, and An‘ismim, M, 1980,
. Psychdoéféd Bulletin, 88, 551-579, may be used to determine the
- _anu-psychouc activity of compounds of formula (I) or
o pharmaceuucally acceptable salts thereof.
20 - - 3) O Antl-Mlgrame Actmty
- = 7 Cortical Spreadmg Depress:on and Mlgrame
o The above test as described by Wahl et al, 1987, Brain Research 411
72-80 maybe used to determine the anti-migraine activity of

" 25- L compounds of formula (I) or pharmaceutically acceptable salts
.. -"---’-Animal-Preparation e .. , S

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 and veins were cannulated for measuring of
' ' blood pressure, arterial blood sampling and drug administration
| respectively. Heart rate was also detemuned from the blood pressure
signal and recorded. A left sided parietal bone craniotomy and
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- dureetomy was formed and the bram covered thh a layer of
.- prewarmed mmeral oil at 37°C. Changes i in vessel diameter were -

investigated with rmravrtal vxdeomrcros_copy and recorded_on video
tape. | -

_ Indu_ctiorl .',of .Corﬁcal :Spr_‘ea_d_ing._ Depre_ssionj

CSD was xnduced by adrmmsxranon ofa small quannty (30mg crystal)
‘of KCltoa reglon of the. suprasylrvran gyrus dxstant from recording

electrodes; vessels under observation and other bloo_d vessels. As the _
brain is covered in a layer of warm mineral oil, the KCl dissolves
slowly into the brain for the 5 min period of application. Following

-.this time, the remammg KCl was washed from .the. bram surface with a
o .' saline swab. Changes m extmccllular pote_nnal and in artery and vem _
o dxameter were then recorded for a penod of up to 12() rmn

Drug _'I"featment_

The compound of e_xam_ple 17, suspension (10mg/kg, i.p.) or vehicle
(1% labrasol i.p.) was adrniniste_red 90 min before CSD induction.

KCl-induced reproducible CSD events in control animals (n=4) were
“monitored over the observation period. In contrast, in example 17

. .- treated. animals (n=3) only mmal CSD events were detected in .

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 srgmﬁcantly (p<0.05) reduced to 137 0. 3

min m example 17 treated animals ( 1—3)
Cerebral ischaemia-

a)’ Mongolnan Gerbnl Test
The in vivo expenments are carned out on adult Mongohan gerbils

* (Tumblebrook Farm (MA). weighing 60-80 g. Transient forebrain
 ischemia is produced by bilateral carotid artery ligation under 2.5%

1soﬂourane in 100% 02 anesthesia, the animals being placed ontoa
heatmg pad to maintain body temperature at 37°C. The common '
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'_hps are placed onboth -

- artenes for a certain period of time mdlcated in the figure legends.

PBN dissolved in saline was: administered 1ntrapentoneally as abolus
30 min before occlusion (pretreatments) or immediately after and |
again at 6 h of reperfusion, followed by the same dose b.i.d. for 2 days .
(post-treatment) For' quanuficauon of CAl neurons, animals are _
sacrificed at 7-days postischemia and pexfused wnh buffered formalin. -
Brains were removed, stored in formalm for 3 days, embedded in '
. paraffin, cut at 7-u.m-th1ck coronal secnons (1.5-1.9mm postenor to
bregmals,) and stained with thionin.” The number of intact neurons
-overa 750:ium length of the CAl layer on both hxppocampal sides of 3
sections is counted for each ammal L

b) MCAO Method Y .
_ Three strains of mature male rats (SHR) are obLa_med from commercial .
* vendors (Taconic Farms, Germantown, NY; Charles River, Danvers, -
MA; and Charles River, respectively) 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

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
descending aorta. The tubing is lead subdermally from the artery and
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
Pharmaceuticals; Westborough, M.A.) Animals recover from
sur'gery/anesthesia'within' 5 min. Mean arterial blook pressures are
recorded 4 to 5 h after surgery for 5 min/rat by co_nnecting 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.,

Fullerton CA)

Focal Stroke Procedure
- MCAOQOor sham surgery is camed out in the SHR SD rats under
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O sodmm pentobarbnal (65 mg/kg, i -p- and supplemented as needed)

anesthesia. All animals are allowed free access to food and water pnor
to and af_ter surgery. Body temperature is maintained at 37°C using a
héating pad throughout the surgical procedure. Surgery is conducted
similar to that described previously (2. 4), The right dorsal surfaceto

the head and shaved and prepped with provxdone-lodme, and the rat-
- placedina stereotaxlc device (David Kopf Instruments Tujunga, CA)

with the surgery (nght) side of the head superior. A 1-2 cm incision

‘was made between the orbit and the external audltory canal. The

temporal muscle is dissected from the skull and retracted without

- damaging the zygomatic bond or mandlbular nerve.. Under an

operating rmcroscope and with saline i u'nganon, a2-3mm craniotomy
is made just rostral to the zygomatic-squamosal skull suture. The dura
is opened over the artery using the modified tip of a 30-gauge needle.
For permanent nght MCAO, using electrocoagulanon (Force 2

_' Electrosurglcal Generator, Valley Lab Inc., Boulder, CO), the artery
' was sumultaneously occluded and cut dorsal to the lateral olfactory

tract at the level of the inferior cerebral vain. A small pi_eee of sterile
saline-soaked Gelfoam (Upjohn, Kalamazoo, M1) is then positioned

over the 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 prepaxed from
reacnve h:stologlc examination. :

Measurements of Ischemic Damage

Following the neurologic-'evaluatioﬂ (24 hours after -surge;y) rats are

 euthanized with an overdose of sodium pentobarbital. -Within 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 (TTC)
in phosphate 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 polarmd camera. These photographs are analyzed for the
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r_nage analyS1s system
(Amersham RAS 3000; Loats Assoclates, Inc.). Morphological _
changes following surgery are evaluated in the entire forebrain (total
of 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 inciude the complete forebrain, These planar image
. surfaces (from the photographs) are digitized and used in the Image
Analy51s System for planimetry determination 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).
“Hexmsphenc swelhng" is expressed as the percent increase in size of
the ipsilateral (i.e., surgery side) hemisphere over the comralateral
- (normal) hemisphere and is calculated as: :

Ipsilateral  Contralateral
Hemisphere - Hemisphere
: Area Area
Percent o o
Hemispheric = - — - X 100
Sweling Contralet_.eral
' Hemisphere Area

e .Infarctslze“ whxch was expressed as the percent i mfarcred nssue in

reference 10 the comralateral (normal) hermsphere and is calculated as:-_

Percent | Intarct all"e.a.
Hemispheric = _ x 100
Infarct Size Contralateral

Hemisphere Area

'The swelling and infarct size are expressed in reference to the
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”
forcbram changes by using the sum of all mdmdual slice data in these
formulas. ' ' '

The occurrence of bram edema asociated with hem1Sphenc swelhng
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e following MCAO ‘was dctermmed by c;ompanson of wet/dry Welght as

descnbed previously (45 118). ‘Rats ‘were sacnficed by an overdose of =~ '
- sodium pentobarbltal 24 hours after sham or MCAO surgery. The ;
" brains are quickly removed, the forebrain isolated at the cerebellar
corucal Juncnon and cut into two hemispheres,. and each forebrain
" hemisphere measured on a Mettler Types H5 chemical balance
‘(Mettler Instruments Corp, Hightstown, ND), within 2 mm after
- decapnaubn The dry weight was measured on the same scale after
. drying the hexmsphere in an overat 80°C for 48-72 hours. The water -
" content of each hemisphere was calculated as the dxfference between
* +the wet and dry wclght as a percent fracnon from the wet weight: -

Pe"?;e;"-’- . Wet Weight-- Dry Weight
Water Content™ = TP
AP Wet Weight

: x 100
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1. A compound selected from the group consisting of:

__ czs-6-Acetyl-4S (2 3-dxchlorobenzoylanuno)—3 4wd1hydro-2H- -benzopyran-3S-ol
trans-6-Acetyl—4S (2 3—d1chloro-4-ﬂuorobenzoylammo)-3 4-d1hydro 2 2-dxmethyl-
» 2H—l-benzopyran -3R-ol, . :
',-__:rans-6-Acetyl-48 (3 5-d1chlorobenzoylammo) 3 4-dxhydro-2 2-dxmethyl-2H-
- _ benzopyran—3R-ol " B : -
u'ans-6-Acetyl-4S (3 S-dlﬂuorobenzoylarmno) =3 4-d1hydro-2 2-d1methyl-2H-1-
' _benzopyran-BR-ol ' :
zrans-6-Acetyl-4-(2-th10phenecarbonylanuno) 3 4~d1hydro-2 2- dxmethyl-ZH 1-
b benzopyran-3—ol . :
.'trans-6-Acetyl-4S (3 thlophenecarbonylatmno) 3 4-d1hydro-2 2-d1methy1 ZH-l-
-.“benzopyran-BR-ol :
R trans-6-Acetyl-4S-(2 5-d1chloro-3 thxophenecarbony]ammo)-S 4-d1methyh2H-l-
: benzopyran-BR-ol '
B czs-6-Acetyl-4$ (2,5-d1chloro-3-thlophenecarbonylammo) -3 4»-d1hydro-2 -d1methyl-
- 2H-1-benzopyran-3S-ol, '
- ans-6-Acetyl—4S @, 3,5-mchlorobenzoylam1no)-3 4-d1hydro-2 2-d1me;hyl 2H-1-
. benzopyran -3R-ol, o |
_..n'ans-6-Acetyl-4S (2 3 4-tnﬂuorobenzoylanuno) 3 4-d1hydro-2,2-d1methyl 2H-1-
. benzopyran-3R-ol, - . - ‘e B '
. trans-6-Acetyl-4$-benzoylammo-3 4-d1hydro-2 2-d1methyl-2H-1-benzopyran 3R-ol
trans-6-Acetyl-4S-(3-1odobenzoylannn0)-3 4-d;hydro-2 Z-mmethyl-ZH-benzopyran-
. i2H-benzopyran -3R-ol,
trans-6-Acetyl-4S (5-ﬂuoro-z-methylbenzoylammo) 3 4~d1hydro-2 2—d1methyl 2H-1-

benzopyran-3R-ol,

' trans-6-AcetyI-4S (5-chloro-2-methoxybenzoylammo) -3.4- d1hydro-2 2 dxmcthvl-ZH-
: -benzopyran-SR-ol

trans-6-Acetyl-4-(2 3- dlmethylbenzoylammo) -3 4-d1hydro-2 2- d1methyl 2H-1-

" " benzopyran-3-ol,

35

- Cis-6-Acetyl-4S- -2, 3-d1chloro-4-ﬂuorobenzoylammo) -3 4-d1hydro-2 2-d1methyl-2H- |

1-benzopyran-3S-ol,
czs-6—Acetyl—4S (3-chloro-4~ﬂuorobenzoylammo) -3 4-d1hydro-2 2-d1methyl 2H-1-
benzopyrari-3S-ol, R

| _trans-6-Acetyl-4S-(2-ﬂuoro—S-pyndmecarbonylammo) -3, 4-d1hydro-2 2—d1methyl-2H-

1 -benzopyran -3R-ol
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u'ans-6-Acetyl-4-(2-phenoxybenzoylarmno) ‘3 4-d1hydro-2 2-d1methyl 2H-1-

benzopyran—3-ol
trans-7-Acetyl—4-(4-ﬂuorobenzoylaxmno)-3 4-d1hydro—2 2-dxmethyl-2H—l-

benzopyran-B-ol

__ trans-6-Acetyl-4S (2-chloro-5-ﬂuoro-2-th10phenecarbonylammo)—3 4-d1hydro-2 2—

dimethyl-2H-1 -benzopyran-3R-ol : _
1s-6-Acetyl-4S (2-chloro-5-ﬂuoro-2-thlophenyecarbonylalmno)-3,4-d1hydro-2 2-

| dimethyl-2H-1 -benzopyran-3S-ol, and . oo

cis-6-Acetyl-4S-(2,3,4 mﬂuorobenzoylanuno) 3 4-d1hydro-2 2—d1methyl-2H—1- -

_benzopyran-SS-ol or phannaceutxcally acceptable salts. thereof

-2 -' A pharmaceuncal composmon for pse in the. treatmem and/or prophylaxls of

anxiety; mania, depression, disorders assocxated w1th a subarachnoxd haemorrhage or
neural shock, the effects associated with- withdrawal from- substances of abuse such as
cocaine, nicotine, alcohol and benzodlazepmes, disorders treatable or preventable .
with anti-convulsive agents;. such as. epllepsy, Parkinson's disease, psychosls, '

j_ migraine, cerebral 1schaem1a, Alzheimer's disease, schxzophrema and/or aggression
‘which comprises.a  compound of claam lora pharmaceuncally acceptable salt

thereof anda phamaceuncally acceptable carner

3. - A method of treatment and/or prophylaxls of amuety, mama—, depressmn,
dlsorders -associated wnh a-subarachnoid haemorrhage or neural shock the effects

' assoclated with wnhdrawal from substances- of abuse such: as cocame, mconne,

alcohol and benzodxazepmes, disorders treatable and/or preventable with. anti-.
convulsive agents, such as epilepsy;. .Parkinson's- dxsease, psychosxs, xmgrame, cerebral :
ischaemia, Alzheimer's disease, schlzophrema and/or aggression comprising
administering to the sufferer. inneed thereof an effecuve or prophylacnc amount of a
compound of claim1ora phaxmaceuncally acceptable salt thereof

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

: rmgrame, cerebral 1schaemla, Alzheimer's dxsease, schlzophrema and/or aggressmn



e I g re——

5. .. A pharmaceuncal composmon contammg a compound of clazm lor a '_ | _
__pha:maceuucally acceptable salt thereof and a pharmaceuncally acceptable camer

6. The use of a compound of clmm 1 or a pharmaceuncally acceptable salt |
S 'thereof asa therapeuuc agent, in pamcular for the u'eatment and/or prophylax1s of
‘ ~ anxiety, mama, depressxon, dxsorders assocxated with a sub-arachnoxd haemorrhage,
.neural shock the effects assocmted thh wnhdrawal from substances of abuse such as
cocaine, mconne, alcohol and benzodlazepmes, disorders treatable or preventable
_ .with ann-convulswe agents such as epllepsy, Parkmson s dxsease, pychosxs, tmgrame,
10 _cerebral 1schaemxa, Alzhexmer s dxsease, schlzophrema and/or aggressmn '



