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5 compounds for use in such a method. 

European Published Pat.ent Application No. 0126311 discloses substituted 

benzopyran compounds having blood pressure lowering activity, including 

6-acetyl-trans-4-( 4-tluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-l-

10 benzopyran-3-ol. 

Also EP-A-0 376 524, EP-A-0 205 292,-EP~A-O 250 077~ EP-A-0 093 535, 

EP-A-0 150 202, EP-A-0 076 075 and W0/89/05808(Beecham Group pie) 

describe certain benzopyran derivatives which possess anti-hypertensive 

15 activity. 

EP-A-0 350 805 (Biersdorf), EP-A-0 277 611, EP-A-0 277612, EP-A-0 337 

179 and EP-A-0 355 565 (Hoechst Aktiengesellschaft); and EP-A-0 466 

131 (Nissan Chemical Industries Lt.d) also descn"be cert.ain benzopyran 

20 derivatives which are believed to possess anti-hypertensive·activity. 

25 

EP-A-0 430 621 and EP-A-0 385 584 (Beecham Group plc) describe the 

resolution of certain intermediates useful in the preparation of the 

compounds dt1SCrilled iri tlie abow r.nentioned patent applications. 

EP-A-0 194 885 (E. Lilly) describes certain amino substituted benzopyran 

derivatives possesSiiJg anti-con\'Ulsant activity; -

It has now been surprisingly found that certain compounds of formula (1) 

30 possess amiolytic and anti-convulsant activity,. and are also believed to 
have utility in the treatment or prevention of nnua, depression. and the 

effects associated with withdrawal from substances of abuse. 

Accordingly, the present invention provides a method of treatment and/or 

35 prophylaxis of anxiety and/or mania, and/or depression and/or the effects 
associated with withdrawal from substances of abuse such as cocaine, 

nicotine, alcohol and benzodiazepines, and/or disorders treatable and/or 

preventable with anti-convulsive agents, such as epilepsy, comprising 
) 
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administering tD the suffemr in need ~an etfect.iJ:;y•&\Q ·:~:J 
amount of a compound of formula (I) or pharmaceutically acceptable salt 
thereof: 

(~ . 

wherein: 

either Y is N and R2 is hydrogen, or Y is C-R1 

10 where: 

either one of Rt and R2· is hydrogen and the other is selected from the 
class of hydrogen, C3.g· cycloalkyl, Ct-6 alkyl optionally interupted by 
oxygen or substituted by hydroxy, Ct-6 alkoxy or substituted 

15 aminocarbonyl;· Ct-6 alkylcarbonyl, Ct-6; alkoxycarbonyl, Ct-6 
alkylcarbonyloxy, Ct-& alkoxy, irltro, cyano, halo, trifluoromethyl, CF38, 
or a group CF3-A-, where A is -CF2-, -CO-, -CH2- or CH(OH), 
trifluoromethoxy, C 1-6 alkylsulpbinyl,, Ct:-6 alkylsulphonyl, C 1-6 
alkoxysulphinyl, Ct-6 alkoxysulphonyl, aryl, heteroaryl, arylcarbonyl, 

20 heteroarylcarbonyl, arylsulphinyl, heteroarylsulphinyl, arylsulphonyl, 
heteroarylsulphonyl in :which any -aromatic moiety is optionally - . 
substituted, Ct-6 alkylcarbonylam;no, Ct-6 alkoxycarbonylamino, Ct-6 
alkyl-tbiocarbonyl, Ct-6 alkoxy-thiocarbonyl, Ct-6 alkyl-thiocarbonyloxy, 
1-mercapto C2.7··alkyl, formyl; or aminosulphi.nyl; anrinosulphonyl or 

25 aminocarbonyl, any amino moiety being optionally substituted by one or 
two Ct-6 alkyl groups, or Ct-6 alkylsulphinylamino, Ct-6 
alkylsulphonylamino,C1-6 alkoxysulphinylamino or C1-e- · 
alkoxysulphonylamino; or ethylenyl terminally substituted by Ct-6 
alkylcarbonyl, nitro or cyano, or -CCCt-6 alkyl)NOH or -CCCt-6 

30 alkyl)NNH2, or one of Rt and R! is nitro, cyano or Ct-3 alkylcarbonyl and 
the other is methoxy or amino optionally substituted by one or two Ct-6 
alkyl or by C2. 7 alkanoyl; 

.------·~. 
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one of R3 and R4 is hydrogen or C 1-4 alkyl and the other is C 1-4 alkyl or 

Ra and ltt together are C2.5 polymethylene; 

R5 is Ct-6 alkylcarbonyloxy, benzoyloxy, ON02, benzyloxy, phenyloxyor 

5 Ct-6 alkoxy and Rs and Rg are hydrogen or R5 is hydroxy and Rs is 
hydrogen or Ct-2 alkyl and Rg is hydrogen; 

R1 is fluorophenyl; 

10 Rg is hydrogen or Ct-6 alkyl; 

15 

the Rs-N-CO-R7 group being trans to the R5 group; 

and Xis oxygen or NRio where Rio is hydrogen or Ct-6 alkyl. 

Compounds of formula CD include those in which Y is C-R1, where; 

either one 'of Ri. and R2 is hydrogen ·amt the other is selected from the 

class of hydrogen., C1-6 alkylcaroonyl;· C1-6 alkoxycarbonyl, C 1-6 
20 alkylcarbonyloxy, Ct-6 alkyuiychoxyMethyl, riitro, cyano, chloro, 

trifluoromethyl~ trifluoromeihoiy~ ·c1.6 8Iky18ulphinyt, :di..6 
alkylsulphonyl, Ct-6 alkOxysulpbinyl, Ct-6 alkC>xysulphonyl, Ct-6 
alkylcarbony)amino, Ct-6 alkoXyC8rbony1amino, Ct-6 alkyl-thiocarbonyl, 

Ct-6 alkoxy-thiocarbonyl, Ct-6 alkyl-thiocarbonylo:xy, 1-mercapto C2.7 
25 alkyl, formyl, or amfnosulphinyl, am.inosulphonyl or aminocarbonyl, the 

amino Dimety:being optiohally s~bstituied "by one or.two c1:0 alkyl 
groups, or Ct-6 alkylsulpbinylamino, Ct-6 alkylsulphonylanrinc>,Ci-6 
alkoxysulphinylaniino ·or Ci..6 alkoX,sulphonyl&niiio, or ethylenyi 

terminaJly substitut.ed by Ct-& alkylcarbonyl, nitro or cyano, or -C(Ct-6 
30 alkyl)NOH or -CCCt-6 alkyl)NNH2, or one of Rt and R2 is nitro, eyano or 

Ct-3 alkylcarbonyl and the other is methoxy or am;no optionally 

substituted by one or two Ct-6 alkyl or by C2.7 alkanoyl; 

one of Rs and R4 is hydrogen or C1-4 alkyl and the other is Ct-4 alkyl or 
35 R3 and !ti t.ogether are C2.5 polymethylene; 

R5 is hydroxy and Ra is hydrogen; 
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R7 is fluorophenyl; 

Rs is hydrogen or C 1-6 alkyl; and 

5 Rg is hydrogen; 

the Ra-N-CO-R7 group being trans t.o the Rs group. 

All Ct-6 alkyl or alkyl containing groups in formula CD are preferably 
10 selected from methyl, ethyl, n- and ~propyl, 11-, ia-, jg- and !mt-butyl. 

Suitable C3.g cycloalkyl groups include cyclOpropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl and cycloOctyt 

15 Aryl includes but is not limit.ed tO phenyl and naphthyl. 

Heteroaryl includes a 5.· or 6- membered moiioCjclic or 9- or 10- membered 

bicyclic of which 5- or 6- membered monocyclic het.eroaryl is preferred. In 
addition, 5· or 6-membered monocyclic or 9- or 10-membered bicyclic 

20 heteroaryl preferably contains one, two or three heteroatoms which are 
selected from the class of ox)'ge~· nitrogen and sulphur and which, in the 

case of there being more than one heteroat.om, are the same or different. 

Examples of 5- or 6-membered monocyclic heteroaryl containing one, two 
or three heteroatoms which are selected from the "claSs of oxygen, nitrogen 

25 and sulphur include fu.ryl~ thienyl, j>yrryl~· oxaz0lyl, tbiazolyl, imidazolyl 
and thiadiazoiyl, and pyndJl,-pyridazyl; pyrimidyl, pyrazolyl and 
triazolyl. Preferred eXaD1ples of suCh grc)ups include furanyl, thienyl, 
pyrryl and pyridyl, in particul8r· 2. and 3-meyl, 2- and 3-pyrryl, 2- and 

3-thienyl, and 2-, 3- and 4-pyridyl. Examples of9- or 10-membered 

30 bicyclic heteroaryl containing one, two or three heteroatoms which are 

selected from the class of oxygen, nitrogen and sulphur include 
benzofuranyl, benzothienyl, indolyl and indazolyl. quinolyl and 
isoquinolyl, and quinazolyl. Preferred examples of such groups include 2-
and 3-benzofuryl, 2- and 3-benzotbienyl, and 2- and 3-indolyl, and 2- and 

35 3-quinolyl. 

Suitable examples of groups or atoms for optional substitution of aryl and 
heteroaryl include one, two or three substituents independently selected 

----.-_-~ .... ----~~ 
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Preferably R2 is hydrogen. 

Examples of suit.able R1 substituents include cyano, methoxy, 

trifluoromethoxy, chloro, trifluoromethyl, ethylcarbOnyl, acetyl, hydrogen, 

methyl, ethyl, i&J2-propyl,tertimy-butyl, nitro, C2F5, methoxycarbonyl, 

phenylsulphonyl, phenyl, tluoro, iodo, cyclopentyl, aminocarbonylmethyl 

10 and 1-hydrofyethyl. Preferably Rl is cyano, acetyl or ethyl. 

Preferably Ra and Ri are both methyl. 

. -
Preferably R5 is hydroxy and Re and Rg are hydrogen or Rs is hydroxy, 

15 Rs is Ct-2 alkyl and Rg is hydrogen, more preferably R5 is hydroxy and 
Rs and Rg are hydrogen. 

It should be appreciated that ~e t;erm tl~~phenyl relating to R, 
encompasses phenyl which has 1,2.3,4 or 5 tluoro groups attached to the 

20 phenyl ring. Preferably there are 1 or 2 •tttioro groups att.ached to the 
phenyl ring and most preferably ~ere -i~ i fluoro gro~p at1'.8-ched to the 

ring. 

The fluoro group or groups may be in any position amund the phenyl ring, 
25 preferably in the case Of mono fluorophenyl.the .flUOrO lS in the 3 or 4 

position. 

30 

35 

·- - --
In the case of difluorophenyl, preferably the ftuoro substituents are at 
positions 2,4 or 3,4. 

Preferably Rs is hydrOgen or Ci-4 alkyl, more preferably Rs is hydrogen, 
methyl or ethyl. 

Preferably Xis oxygen. 

It should be appreciated that the compounds of formula CD may have 
chiral carbon atoms at positions 2, 3 and 4 and therefore may exist as 

enantiomers. The p~n..extends t.o each enantiomer and to 

~i,m~r 
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It should also be appreci.at.ed that certain Rt substituents also have chiral 
5 centres and therefore may exist as enantiomers. The present invention 

extends to each enantiomer and to mixtures thereof including racemates 

An example of a compound of formula en is trans-6-acetyl-4-( 4-
fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-3-ol 

10 (compound X). 

The following novel compounds of formula (I) also form an aspect of the 

present invention, (herein referred to as compounds of formula er»: 

15 .tmna-6-Cyano-3,4-dihydro-2,2-dimethyl-4-( 4-fluoro­
benzoylamino)2H-1-benzopyraii-3-ol, (Example 5), 

20 

a - • o • o 

mma-6-Chlor0~3,4-dihydro-2~-dimethyl-4-( 4-ttuoro.. 
benzoylamino)2H-1-benzopyran-3-ol, (Example 6), 

trans-6-Trifluoromethyl-4-(4-ftuorobemoylannno)-3,4-dihydro-2,2-
dimethyl-2H-l-benzopyran-3-ol, (Example 7), 

.. . 
mma-6-Cyano-4-(4-fluorobenZoylmethylamino)-3,4-dihydro- 2,2-dimethyl-

25 2H-1-benzopyran-3-ol, (Example 8), 

mma-6-Ethylcarbonyl-3,4-dihyciro-:2,_g~ethyl-+<4-
fluorobe~)m-i-be~opyran-3-ol, (Exm:iiple 9), 

30 tr.IDl-6-EthylCarbonyl-3,4-dihydro-2,2-dimethyl-

35 

4-(4-fluorobenzoylmethy)amino)2H-1-benzopyran-3-ol, (Example 10), 

mma-6-Acetyl-4-(4-fluorobemoylmethylanrino)-3,4-dihydro-2,2-dimethyl-

2H-1-benzopyran·3-ol, (Example 11), 

.tmna-6-Cyano-3,4-dihydro-4-C4-fluorobenzoylethylamino)-2,2-dimethyl-
2H-1-benzopynm-3-ol (Example 12), 
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mma-6-Acetyl-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

5 benzopyran-3-ol (Example 18), 

.tmnl-6-Acetyl-4R-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethy1-2H-1-
bemopyran-3S-ol (Example 19), 

10 mma-6-Acetyl-48-( 4-tluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-
benzopyran-3R-ol (Example 20), 

15 

.tmna-6-Cyano-4S-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-
benzopyran-3R-ol ~xample 25), 

.tmnl-6-Cyano-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2,3-bimethyl-2H-l­

benzopyran-3-ol (Example 26), _ _ _ _ 

tmDa-4-C4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-nitro-2H-1-
20 benzopyran-3-ol (Example 27), 

- .. -· - . 

.tmna-4-(4-Fluorobenzoylamino)-3,4-dihydro-6-methoxycarbonyl-2,2-

dimethyl-2H-1-benzopyran-3-ol (Example 30), 

25 muia-6-Fluoro-4.c~n~~~~benzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

30 

benzopyran-3-ol (Example 34), . ·: .. - .. - ...... . . 

trans-4-(4-tluorobenzoyl-~ethylamino)-6-trifluoromethyl-3,4-dihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol (Example 42), 

.tmna-4{4-Fluorobenzoylam;no)-3,4-dihydro-6-iodo-2,2-dimethyl-2H-1-

benzopyran-3-ol (Example 47) and 

.tmm- 6-Aminocarbonylmethyl-4-(4-tluorobenzoylanrino)-3,4-dihydro-2,2-
35 dimethyl-2H-1-benzopyran-3-ol (Example 49). 

The administration t.o the mammal may be by way of oral or parenteral 
administration. 
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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 writ dose will 
5 normally contain 1 to 1000 mg, suitably 1 to 500 mg, for example an 

amount in the range of &om 2 to 100 mg such as 2, 5, 10, 20, 30, 40, 50 
and 100 mg of the active compound. Unit doses wilI'normally be 

administered once or more than once per day, for example 2, 3, 4, 5 or 6 
times a day, more usually 2 to 4 times a day, such that the tot.al daily dose 

10 is normally iii the range, for a 70 kg adult of 1 to 1000 mg, for example 50 

to 500 mg, that is in the range of approximately 0.01 to 50 mg/kg/day, 

more usually 0.1 to 50 mglkg/day, for example 1 to 50 mg/kg/day. 

It is greatly preferred that the compound of formula (I) is administered in 
15 the form of a unit-dose composition, such as a unit dose oral, rectal, t.opical 

or parent.era! (especially intravenous) composition. 

Such compositions aTe prepared by admixture and are suitably adapted 

for oral or parent.era! administration, and as-.such may be in the form of 
20 tablets, capsules, oral li_quid _preparations, powders, granules, lozenges, 

reconstitutable powden, injectable and infusable solutions or suspensions 

or supposit.ories. Orally administrable compositions are preferred, in 
particular shaped-oral compositions, since _they are more convenient for 

25 

30 

general use. 

Tablets and capsules for oral administration are usually presented in a 

unit dose, and contain conventional excipients such as binding agents, 
fillers, diluent.a, tabletting agents, lubricants, disintegnints, colourants, 
flavourings, and wetting agents. The tablets may be coated accordinJ to 
well known methods in the art. 

Suitable fillers for use include. cellulose, mannitoJ, lact.ose and other 
similar agents. Suitable disintegrants include starch, 
polyvinylpyrrolidone and starch derivatives such as sodium starch 

35 glycollate. Suitable lubricants include, for example, magnesium stearate. 
Suitable pharmaceutically acceptable wetting agents include sodium 
lauryl sulphate. 

.' 
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These solid oral mmpositions may be prepared by conventional methods of 
blending, filling, tabletting or the like. Repeated blending operations may 

be used to distribute the active agent throughout those compositions 

employing large quantities of fillers. Such operations are, of course, 

5 conventional in the art. 

Oral liquid preparations may be in the form of, for enmple, aqueous or 

oily suspensions, solutions, emulsions, syrups, or elixirs, or may be 
presented as a dry product for reconstitution with water or other suitable 

10 vehicle before use. Such liquid preparations may contain conventional 

additives such as suspending agents, for example sorbitol, syrup. methyl 

cellulose, gelatin, hydroxyethylcellulose, carboXJ1Dethyl cellulose, 

aluminium stearate gel or hydrogenated edible fat.s, emulsifying agents, 

for example lecithin, sorbitan monooleate, or acacia;-non-aqueous vehicles 

15 (which may include edible oils), for exampl~ almond oil, fractionated 

coconut oil, oily esters such as esters of glycerine, propylene glycol, or 
ethyl alcohol; preservatives, for example methyl.or.propyl 

11-hydroxybenzoate or sorbic a~d, and if desired eonventional flavouring or 

colouring &geJ'.lts. 
20 

Oral formulations also include conventional sustained release 

formulations, such as tablets or granules having an enteric coating. 

For parenteral administration, fluid unit dose forms are prepared 

25 containing the compound and a st.erile vehicle. The compound, depending 

on the vehicle and the concentration, can be either suspended or dissolved. 
Parenteral solutions are nomially prePareci .by dissolving the compound in 

a vehicle and filter steriliSiilg before fiJJing'iiif4a ·sUitable vial or ampoitle 

and sealing. AdvantageOusly, adjuVant.s s~Ch as a locat anaesthetic, 
30 preservatives and buffering agents are also dissolved in the vehicle. To 

enhance the stability, the composition can be frozen after filling into the 
vial and the water removed under vacuum. 

Parenteral suspensions are prepared in substantially the same manner 
35 except that the compound is suspended in the vehicle instead of being 

dissolved and sterilised by exposure to ethylene oxide before suspending 
in the sterile vehicle. AdvantageouSly, a surfactant or wetting agent is 

1iiiiliirf 
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compound of the invention. 

As is common practice, the compositions will usually be accompanied by 

5 written or printed directions for use in the medical treatment concerned. 

The present invention further provides a pharmaceutical composition for 
use in the treatment and/or prophylaxis of anxiety and/or mania and/or 
depression and/or the effects associated with withdrawal from substances 

10 of abuse such as cocaine, nicotine, alcohol and benzadiazepines and/or 
disorders treatable or preventable with anti-convulsive agents, such as 
epilepsy, which comprises a compound of formula (I), or a 
pharmaceutically acceptable salt th~f,Jn particular; CO$pounds·of 
examples 1to50, and a pharmaceutically accept.able carrier. 

15 
In a further aspect the invention provides the use of a compound of 
formula (I), or a pharmaceutically accept.able salt thereof, in particular 

compounds of examples 1 to 50 inclusive, for the manufacture· of a 
medicament for the treatment and/or-prophylaxis of anxiety and/or mania 

20 and/or depression and/or the-effects associat;ed with withdrawal from 
substances of abuse such as cocaine, nicotine, alcohol and benzadiazepines 
and/or disorders treat.able or p~ventable with anti-convulsive agents, 
such as epilepsy. 

25 Such compositions -may be prepared in- the-manner as hereinbefore 
described. 

The invention also provides novel compounds of formula (!) and 
pharmaceutic8ny acceptable salts thereof wherein R1 is 2- or 

30 3-fluorophenyl, 2, 4- or 3,4- difluorophenyl. Such compounds will 
hereinafter be referred to as compounds of formula (la). 

Examples of compounds of formula (Ia) include: 

35 mma-6-Cyano-3,4-dihydro-2,2-dimethyl-4-C3-fluoro­
benzoylamino)2H-1-benzopyran-3-ol (Example 1), 

tmnl-6-Cyano-3,4-dihydro-2,2-dimethyl-4-(2-tluoro-
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benzoylamino)2H-1-benzopyran-3-ol (Example 2), 

.trarui-6-Trifluoromethoxy-3,4-dihydro-2,2-dimethyl-4-(3-

fluorobenzoylamino)2H-1-benzopyran-3-ol (Example 3), 

kan,5-6-Cyano-4S-(3-fluorobenzoyl~mino)-3,4-dihydro-2,2-dimethyl-2H-l­

benzopyran-3R-ol (Example 21), 

.tr.am-6-Cyano-4R-(3-t1uorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

10 benzopyran-38-ol (Example 22), 

tmna-6-Cyano-4S-(2-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-l­

benzopyran-3R-ol (Example 24), 

15 .t1:1na-6-Cyano-4S-(2,4-difluorobe~o.ylamino)-3,4-diliydr0-2,2-dimethyl-

20 

2H-1-benzopyran-3R-ol (Example 28), 

- - . 
Kan&-6-Acetyl-4-(3~tluorobenzoylamino)-3,~-~~dro-2,2-dimethyl-2H-l-
benzopyran-3-ol (Example 3 ~), · 

tllma-4-(2-Fluorobenzoylamino)-3,4-dihydro-2,2-c:limethyl-2H-pyrano[3,2-

c]pyridin-3-ol (Example 38), 

.tmm.-4-C3-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-

25 c]pyridin-3-ol (Example 39), 

trans-6-Cyano-4-(3,4.mtluorbenzoyl-methylamino)-3,4-dihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol (Example-4l}aDd· · - ·· 

30 trans-6-cyano-4S-(3,4-c:litluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-

2H-l-benzopyran-3Brol (Example 44). 

The invention further provides novel compounds of formula (I) and 

pharmaceutically acceptable salts thereof wherein Y is CR 1 where R1 and 

35 R2 are both hydrogen or one of Rt and~ is trifluoromethoxy, Ct-6 alkyl 
optionally interrupted with oxygen or substituted with hydroxy, Ct-6 
alkoxy or substituted amino-carbonyl, CF3A-(where A is -CFz-, -CO-, -
CH2) or CH(OH)), aryl sulphonyl. aryl C3.5 cycloalkyl, Ct-6 alkoxy, 
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heteroaryl, arylcarbonyl, heteroarylearbonyl, arylsulp: · yl, HE?t;\t;r~p __ ~"-·"_,,.J 
heteroarylsulphinyl, heteroarylsulphonyl, in which an aromaticmoi;ty:· is 

optionally substituted and the other is hydrogen. Such compounds will 

hereinafter be referred to as compounds of form.Ula -(lb). . 

'Examples of compounds of formula (lb) include: 

.tmn.a-6-Trifluoromethoxy-3,4-dihydro-2,2-dimethyl-4-(3-

fluorobenzoylamino)2H-1-benzopyran-3-ol (Example 3), 
.. 10 

ti:am-3,4-Dihydro-2,2-dimethyl-4-( 4-fluorobenzoylamino)-

2H-1-benzopyran-3-ol (Example 4), 

.tmna-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2,6-trimethyl-2H-1-
15 benzopyran-3-ol (Example 14), 

-.... . . . 
- . . 

trJma-6-Ethyl-4-(4-tluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3-ol (Example 15), 

20 .tmna-6-Ethyl-4-(4-fluorobenzoylethylamino)-3,4-dihydro-2,2-dimethyl-2H-

25 

1-benzopyran-3-ol (Example 16);··- · 

trJmi-4-{ 4-Fluorobenzoylam;no)-3,4-dihydro-2;2-dimethyl-6-isopropyl-2H-

1-benzopyran-3-ol (Example .17.), · ,. - ·-- ·· : -: - _ .... . · -· -
--. - . . 

mma-6-Ethyl-4-(4-fluo~benzoylmethyJam;no)-3,4-c:lihydro-2,2-dimethyl-

2H-1-benzopyran-3~1 (Example-2.3}, _ - · _. ·' 

.tmn.a-4-(4-Fluorobenzoylamino)-6-pentafluoroethyl-3,4-dihydro-2,2-

30 dimethyl-2H-1-benzopyran-3-ol (Example 29), 

mma-4-C 4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-

phenylsulphonyl-2H-l-benzopyran-3-ol (Example 32), 

35 tmni-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-climethyl-6-phenyl-2H-1-

benzopyran-3-ol (Example 33), 
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tra,na-4R-(4-Fluorobenzoylamino)-3,4-dihydro-6-(l-hydroxyethyl)-2,2-

5 dimethyl-2H-1-benzopyran-3S-ol (Example 36), 

.tr.ana.-48-( 4-Fluorobenzoylamino)-3;4-dihydro-6-(l-hydroxyethyl)-2,2-

dimethyl-2H-1-benzopyran-3R-ol (Example 37), 

10 trans-4-( 4-fluorobenzoyl-methylamino)-3,4-dihydro-2,2-dimethyl-2H-1-
benzopyran-3-ol (Example 43), 

15 

kanl-6-t-Butyl-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl·2H-l­

benzopyran-3-ol (Example 46), 

mms-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-cyclopentyl-

2H-1-benzopyran-3-ol (Example ·48) and· 

mna- 4-(4-Fluorobenzoylamino)-3,4-dihydro-6-methoxy-2,2-dimethyl-2H-

20 1-benzopyran-3-ol (Example 50). 

The present invention also provides novel compounds of formula (I) and 

pharmaceutically accept.able salts thereof, where Y is N and Ra is 

hydrogen. Such compounds will hereinafter be referred to as compounds 

25 of formula ac); : . -.:·.~ '';.. d . . : ''. ··. 

. . -·. . . . . ....... -·-· - ; 

- . -- . 

Examples of compounds of formula (le) include: 

..:; 

.tmnl-4-(2-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-

30 c}pyridin-3-ol (Example 38), 

trlmi-4-<3-Fluorobenzoylamino).3,4-dihydro-2,2-dimethyl-2H-pyrano(3,2-

c]pyridin-3-ol (Example 39) and 

35 .tmna-4-C4-Fluorobenzoy)amino)-3,4-d.ihydro-2,2-dimethyl-2H-pyrano[3.2-
c]pyridin-3-ol (Example 40). 

1· 
I. 

l 
I 
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The present invention also provides n.Ovel compounds of formula (I) and 

pharmaceutically acceptable salts thereof, where Xis NR10 where R 10 is 

hydrogen or C1-6 alkyl. Such compowids will hereinafter be referred to as 
compounds of formula {Id). 

An example of a compound of formula (Id) is: 

tmna-6-Cyano-4-(4-tluorobenzoylamino)-2,2-dimethyl-l,2,3,4-

tetrahydroquinolin-3-ol (Example 45). 

Generally, compounds of formula (I) may be prepared by procedUTes 

generally descnoed or analogous to those described in EP-0126311, EP-
0376524, EP-205292, EP-0250077, EP-0093535, . 

EP-0150202, EP-0076075, W0/89/05808, EP-03So805, EP~277Gll, 
15 EP-0277612, EP-0337179, EP-0355565 and EP-0466131. 

20 

The invention also provides a proceu for the pre:Paration of novel 
compounds of formula (f)or pharmaceutically acC:eptable salt.a thereof, 

which comprises acylaang a com'Pound of forinula (II'): 

(II') 
. ~- .. 

wherein Y', ~· and R5'. are the required variables Y, R2 or Rs as defined 

in formula en or a ~~P convertil;>le tb:e~t.o and R3, 1t.4, Rf;, Rg, Rg and X 
25 are the required variables as defined in formula (I), the RgNH group 

being mna to the Rs group, with and acylating agent of formula (Illb): 

R?COL, 

30 where R7 is as required and as defined in formula CD and Li is a leaving 
group; thereafter optionally or as necessary and in any appropriate order 

converting any Rt', R2' and Rs' groups to Ri, R2 and Rs respectively, 
interconverting Rs when hydrogen to C1-6 alkyl, separating any 
enantiomers and forming a pharmaceutically accept.able salt or solvate. 

35 --lltiallirur 
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5 

preparation of compounds of formula (la), or a pharmaceutically 
acceptable salt thereof, which comprises acylating a compound of formula 
(Ila): 

(Ila) 

wherein Y', R2' and R5' are Y, R2 or R5 as defined in formula (Q" or a 
group convertible theret.o and R3, !ti, Rf;, Ra, Rg and X are as defined in 

10 formula (I), the RgNH group being tmna to the Rs' group, with an 
acylating agent of formula (Illa): 

15 where R7a is 2- or 3-fluOl'Ophenyl or 2,4-·or 3;4- difluorophenyl and Lt is a 
leaving group; thereafter optionally or as- necessary and in any 
appropriate order converting any Y', R2' or R5' group to Y, R2 or Rt; 
respectively, interconverting Rs when hydrogen to C 1-6 alkyl, separating 
any ent.antioners and forming a pharmaceutically acceptable salt or 

20 solvate. 

25 

The present invention also provides a process for the preparation of 
compounds of formula (lb), or a pharmaceutically acceptable salt thereof, 
which comprises acylating a compound of formula (Ilb): 

R,' 

- (11>) 

where Rt' and ll2' are both hydrogen or one of Rt and R2 is 
trifluoromethoxy, Ct-6 alkyl optionally interrupted with oxygen or 

30 substituted with hydroxy, C1-6 alkoxy or substituted aminocarbonyl, 
CFaA- (where A is CF2,-CO-,-CH2- or CH(OH)), aryl, aryl sulphonyl. aryl ------

n1iiiif 
. 'W$ff'""!f ... - . 
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C3.s cycloalkyl, Ct-6 alkoxy, heteroaryl, arylcarbonyl, heteroarylcarbonyl, 

arylsulphinyl, het.eroarylsulphinyl, heteroarylsulphonyl, in which any 

1 aromatic moiety is optionally substituted and the other is hydrogen, or 

groups convertible to any of these; Rs' is Rs as defined in formula (I) or a 

5 group convertible thereto and R3, a., Ra, Rs, Rg and X are as defined in 
formula (I} the RsNH group being mma to the R5' group, with a 

10 

compound of formula (Illb): · 

where R1 is as defined in formula en and Lt is a leaving-group; -thereafter 

optionally or as necessary and in any appropriate order converting any 

Rf, ~· and Rs' groups to Rt, R2 and Rs respectively, interconverting Rs 
when hydrogen to Ct-6 alkyl, separating any enantiomers and forming a 

15 pharmaceutically acceptable salt or solvate. 

20 

The present invention also provides a process for the preparation of 

compounds of formula (le), or a pharinliceutically acceptable salt thereof, 

which comprises acylating a compound of formula (Ile): 

(lk:) 

. ·~. :;'." ~··.nl:: 't•. •. • 

in which Y is ~. Rs' is Rs. as defined in relation t.o formula CD or a group 
25 convertible to Rs and R2' is hydrogen or a group convertible thereto, Rf;, 

Rg, 1t4, Rs, Rg ~ X are as defined in formula (D, the RsNH group being 
kana to the Rs' group, with an acylating agent of formula (IIlb): 

30 

-
(Illb) 

where R7 is as defined in formula en and Lt is a leaving group; thereafter 
optionally or as necessary and in any appropriate order converting any R2' 

or R5' group to hydrogen or Rs respectively, interconverting Rs when 

-·--

•••s---•a--------•••·· •. , ....... ,."·ill'., .... ~ .. -,,,-=.,,,.,,;: .. ···"·~:·:::·'-··:__•••------------
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The present invention also provides a'proceas for the preparation of 

compounds of formula (Id), or a pharmaceutically acceptable salt thereof, 

which comprises acylating a compound of formula (IId): 
' 

(lid) 

10 in which X' is NR10' where Rio' is hydrogen or Ct-6 alkyl or a group 

convertible thereto, Y, ~· and Rs are Y, R2 and Rs respectively as 
defined in formula (I) or groups convertible thereto and R3, RI, Ra, Rs 

and Rg are as defined in f~rmula CD, the RsNH group being mma to the 

15 
Rs' group, with an acyl~thig agent of ro;m~a <mb>: · -

where R7 is as defined in formula (D and L1 is a leaving group, thereafter 
optionally or as necessary and in any appropriate order converting any Y', 

. - .. . .. . . . . . . 

20 Rio', R2' or Rs' group to Y, Rio, R2 or R5 i-espectively, interconverti.ng Rs 
when hy~gen to Ct-6 alkyl, separating any enantiomers and forming a 

pharmaceutically acceptable salt or solvate. 

Examples of suit.able leaving groups Lt include those mentioned in the 

25 above-mentioned patents,-~ particular EP-A-0 126 311 or are 

conventional in the art. 

The reaction conditions which may be used to carry out the above 

reactions are as outlined or analogous to those described in the above-
30 mentioned pat.ents, in particular EP-A-0 126 311. 

In particular, the leaving group <L1) is a group that is displaceable by a 
primary or secondary amino nucleophile. Examples of such a group 

include Ct-4 alkylcarbonyloxy and halogen, such as chloro and bromo. 

35 When the leaving group <L1> is any of these examples, the acylating agent 

--------
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of furmula (Illa) or (Illb)is either an acid anhydride or av:d~i~------j 
When it is an acid anhydride, it is, preferably, a mixed ari1iYdride, which 

may be prepared in mm from an aromatic or heteroaromatie carboxylic 
acid and an alkyl chlorocarbonate, such as ethyl chloroformate. 

When the acylating agent of formula Olla) or (IIIb) is an acid anhydride, 
the acylation of the compound formula (Ila), (IIb), (Ile) or (Ild) is, 

preferably carried out using the anhydride as the solvent in the presence 
of an acid accept.or, such as sodium acetate. 

When the acylating agent of formula (IIIa) or (IIIb) is an acid halide, the 
acylation of the compound of formula (Ila), (Ilb), (Ile) or (Ild), is, 

prefembly, carried out in a non-aqueous medium, such as methylene 
chloride, in the presence of an acid accept.or, such as triethylamine, 

15 trimethylamine or pyridine. 

20 

Examples of.suitable groups convertible t.o Y (or R1), R2 and Rs include 
those described in the above-mentioned patents or are conventional in the 
art. 

Interconversions of Rs when hydrogen to Ct-6 alkyl may be carried out 
using conventional alkylation .procedures. for example using an, 
alkylhalide in the presence of a base. 

25 It should be appreciat.ed that racemates for formula CD may be resolved or 
enantio~rically purified compounds of formula CD may be prepared using 

procedures conventional in the art and in particular using the procedures 
outlined in EP-0430631 and EP-0355584. 

30 Suitably, the procedures outlined in or analogous t.o those described in 
Example 35 of the present specification may be used to prepare specific 
enantiomers of any compounds of formulae CD, Cr), (Ia), (lb), ac) or (Id). 

Compounds of formulae Cr), (Ila), (lib), (Ile) and aid) may be prepared 
35 from readily available starting materials using the procedures outlined or 

analogous to those described in the above-mentioned pat.ents. 

liiii1iii 
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Compounds offbrmulae (Illa) and (Illb) are either oom~=~BfENJ 
. - ... ~.:;..,~Ir- .. ,. .... ~ ..... ,,, •. ,.,,. : ......... ~~'·">":~1t·•· ... ••··c.· ... :r.: .. .. 

or may be prepared according to conventional procedures known in the art ···· ·· --· .. . 

of organic chemistry. 

5 Novel compounds of formulae (f), (Ila), (Ilb), (Ile) and (Ild) form an aspect 

of the present invention. 

Compounds of formula (I) in which Rs is hydroxy, Re is C1-2 alkyl and Rg 
is hydrogen may be prepared according to the procedures outlined in 

10 R. Geri.eke et al. J. Med. Chem. Vol.34, p3074(1991). 

15 

The invention also provides a pharmaceutical composition comprising a 
compound of formula (I'), Qa), (lb), (le) or (d), or a pharmaceutically 

acceptable salt thereof, and a pharmaceutically acceptable carrier. 

The invention also provides the use of a compound of formula a'), (la), 

(Ib), (le) or (Id), or a pharmaceutically accept.able salt thereof, in the 

treatment and/or prophylaxis of anxiety and/or mania and/or depression 

and/or the effects associated with withdrawal from substances of abuse 

20 such as cocaine, nicotine, alcohol and benzadiazepines and/or disorders 
treatable and/or prevent.able with anti-convulsive agents, such as 
epilepsy. 

The following examples and pharmacological test result.a illustrate the 
25 present invention: 

The following compounds were prepared by methods analgous to those 
described in the abovementioned patents-publications. 

---
liifif 



Example l 

llani-6-Cyano-3,4-dihydro-2,2-diniethyl-4-(3-tluoro-
5 benzoylamino)2H-l-benzopyran-3-ol. 

10 

15 

Mpt. 193-194oC. 

Example 2 

kana-6-Cyano-3,4-dihydro-2;2-dimethyl-4-(2-fluoro­
benzoylamino)2H-l-benzopyran-3-ol 

Mpt.163-5° 

Example a 

kaml-6-Trifluoromethoxy-3,4-dihydro-2,2-dimethyl-4-{3-
fluorobenzoylamino)2H-1-benzopyran-3-ol 

20 Mpt. 121-ao0c 

Example4 . 

.tmm-3,4-Dihydro-2,2-dimethyl-4-(4-fluorobenzoylamino)-
25 2H-l-benzopyran-3-ol 

30 

Mpt. 17 4-5°C 

ExampJe5 

Dlml-6-Cyano-3,4-dihydro-2,2-dimethyl-4-(4-fluoro­
benzoylamino)2H-1-benzopyran-3-ol, 

Mpt. 229-2aooc. 

35 3R, 48 isomer (compound B) Mpt. 224-5°C 
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Exampie'fi 

tmna-6-Chloro-3,4-dihydro-2,2-dimethyl-4-(4-fluoro-

5 benzoylamino)2H-1-benzopyran-3-ol, 

10 

15 

20 

Mpt. 177-9°C 

Eunmle7 

il:anl-6-Trifluoromethyl-4-( 4-0uorobenzoylamino).:3,4-dihydro-2.2-

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

Mpt. 185-7°C 

Examples 

tmna-6-Cyano-4-(4-fluorobenzoyhDethylamino)-3,4-Ciiji).dro. 2,2-dimetbyl-
~ . . . . . . 

2H-l-benzop~-3~1, 

Mpt. 230-4°C 

Example9 

25 mma-6-EthylCarbonyl-3,4-dihy<IM-2,2-dimethyl-4-(4-

tluorobenzoy1amino)2H-1-benzopyran-3-ol, 

Mpt. 205-207oC. 

30 Example 10 

.traDi-6-Et.hylcarbonyl-3,4-dihydro-2,2-dimethyl-
4-(4-ftuorobenzoylmethy1amino)2H-l~benzopyran-8-ol, 

35 Mpt. 210-212oC. 
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Example 11 

tmns-6-Acetyl-4-(4-tluorobenzoylmethylamino)-3,4-dihydro-2,2-dimethyl-5 2H-1-benzopyran-3-ol, 

10 

Mpt. 207-8°C 

Example 12 

mma-6-Cyano-3,4-dihydro-4-(4-fluorobenzoylethylamino)-2,2-dimethyl-2H-l-benzopyran-3-ol 
mp 172-175 oC 

15 Example 13 

20 

mma-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-7-nitro-2H-1-benzopyran-3-ol 
mp 231-233 oC 

Euumle 14 

.tnma-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2,6-trimethyl-2H-1-benzopyran-3-ol 
25 mp 185-186 oC 

Example 15 

tmnl-6-Ethyl-4-( 4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-30 benzopyran-3-ol 
mp 235-237 oC 

Example 16 

35 mma-6-Ethyl-4-(4-tluorobenzoylethylamino)-3,4-dihydro-2,2-dimethyl-2H-l-benzopyran-3-ol 
mp 175 oC 

'Ih.is 8.,L 
~{eetl:fa 

flllliliili 

I 
! 
I 

I 
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Example 17 

tmn&-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl.:6-isopropyl•2H-. -

5 1-benzopyran-3-ol 

mp 235-236 oc 

Exartu>le 18 

10 .tmm.-6-Acetyl-4-(4-tluorobenzoylamino)-3,4-clihydro-2,2-dimethyl-2H-1-

15 

benzopyran-3-ol 
mp2oaoc 

Example 19 

mma-6-Acetyl-4R-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3S-ol 

mp 162-163 oC 

20 Example 20 .. 

25 

ka.ni-6-Cyano-4S-(3-tluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3R-oi 
mp 1640C 

Example 21 

mma-6-Cyano-48-(3-fluorobemoylamino)-3,4-dihydro-2,2-dimethyl-2H--1-

benzopyran~3R-ol 

30 mp221oc 

Example22 

.tmna-6-Cyano-4R-(3-fluorobenzoy1amino)-3,4-dihydro-2,2-dimethyl-2H-1-

35 benzopyran-38-ol 
mp22loC 

·--~:;·· 
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Example23_ 

.tmni-6-Ethyl-4-(4-fluorobenzoylmethylamino)-3,4-dihydro-2,2-dimethyl-
5 2H-1-benzopyran-3-ol 

mp 162-164 oc 

Example24 

10 mma-6-Cyano-4S.(2-tluorobenzoylamino).3,~ydro-2,2-dimethyl-2H-1-

15 

benzopyran-3R-ol 
mp 163-165 oC 

Example25 

mma-S.Cyano-4S-(4-fluorobenzoylamino)-3;4-dihydro-2,2-dimethyl-2H-1-
benzopyran-3R-ol 
mp 224-225 oC 

20 Example 26 

25 

trana-6-Cyano-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2,3-trimethyl-2H-1-
benzopyran-3-ol 
mp 218-220 oC 

Example 27 

.tmnl-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-nit;ro.;2H-l­
benzopyran-3-ol 

30 mp 197-198 oc 

Example28 

mma-6-Cyano-48-(2,4-difluorobenzoy]amino)-3,4-dihydro-2,2-dimethyl-
35 2H-1-benzopyran-3R-ol 

mp 175-176 oC 

J1ii~ She - - - -

111in11COd 
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Example 29 

tmna-4-( 4-Fluorobenzoylamino)-6-pentafluoroethyl-3,4-dihydro-2,2-
5 dimethyl-2H-1-benzopyran-3-ol 

mp 181oC 

Examgle30 

10 traDl-4-(4-FluorobenzoyJamino)-3,4-dihydro-6-methoxycarbonyl-2,2-

15 

dimethyl-2H-1-benzopyran-3-ol 
mp 19soc 

Example31 

kima-6-Acetyl-4-(3-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-
benzopyran-3-ol 

mp212oC 

20 Example 32 

25 

.tmna-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-
phenylsulphonyl-2H-1-benzopyran-3-ol 

mp 239-240 oC 

Example33 

.tmna-4-C4-Fluorobenzoylamino)-3,+dihydro-2,2-dimethyl-6-phenyl-2H-1-
benzopyran-3-ol 

30 mp 164-165 oC 

Epmple34 

35 
.tmna-6-Fluoro-4-(4-tluorobenzoylamino)-3,4-dihydro-~.thvl-'lH-1-

benzopyran-3-ol -------- Replaced 

mp164-165oC \\ii\i\I 
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.tmna-6-Ethyl-4S-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3R-ol 

(-)-Mandelic acid was used to resolve the residue from resolution oftrans-

4-amino-6-ethyl-2,2-dimethyl-chroman-3-ol (to give the 38, 4R enantiomer 

- as described in EPA 412 760) under stand8:rd resru,ving conditions using 
acetone as recryst.allisation solvent. This furnished trans-48-amino-6-

.. . ... 
10 ethyl-2,2-dimethylchroman-3R-ol D-mandelate. 

The 48, 3R-aminoalcohol mand~lat.e ( 4.0 g) was dissolved in 

dicbloromethane (250 ml) and_ trieihylaiDine (3.34 mn "and cooied in an ice 
bath. To this stirred solution was added 4-tiuorobemoyl chloride (1.7 g) 

15 dropwise. On completion of addition the reaction miXture was allowed to 

attain room temperature and was stirred overnight. The solvent was 
- . . . .. . . . ... - .. 

evaporated and the residue was taken up in ethyl acetate (150 ml). This 

solution was washed wi~ 5~. sOdi~ bi~b>~te-solution, and brine, and 
dried over anhydrous magnesium 'sUiphate. -Filtration 'and evaporation 

- • • • .. •• • .. • • • - .... .:"l. • ~ - • • :-v-r ·1 ... ~ J;\, ~ . 

20 and recrystallisation of the residue from Ethyl acetate-hexane gave the 

title compound of e~ple as. mp 132-13Soc: aD/20 + 69.1° (methanol, 
c=l.0). 

NMRCCDCL3)3 1.21 (SH, t, J = 8 Hz) 
25 1.28 {3H, s) 

30 

35 

. - .. . · .. ~ ... 

1.49 (3H, s) 
•• .. ·...r .. :..- . • ·:·.•. 

2~88 (2H, q, J = 8 Hz) 
3.76 (lH, d, J = 9 Hz) 
4.46 (lH, broads) · 

5.21 (lH, t, J = 9,8 Hz) /, "·" 
/ ./7 "-. 

6.41 ClH, d, J = 8 Hz) // -~.r ~ ~ 

6.80 (lH, ~· J = 9 Hz) .. C't>e- ""''.' 

7.07 (2H, irregular m) • ~ " . 
7.17(2H, t,J=9Hz) ·~~~ 
7.74(2H,m) ~ .. ~ 

- . ...,....._ 
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Egm.gle 36 

.tifms.-4R-(4-Fluorobenzoylamino)-3,4-dihydro-6-( 1-hydroxyethyl)-2,2-

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

mp 132-133 oc 

Example37 

10 ira.Dl-4S-C 4-Fluorobenzoylamin~)-3,4-dihydro-6-(l-hydroxyethyl)-2,2-
dimethyl-2H-1-benzopyran-3R-ol 

15 

mp 133-134 oC 

Example38 

.tmna-4-(2-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-

c]pyridin-3-ol 

mp254oC -

20 Egample 39 -. 

25 

.tmlll-4-C3-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-

c]pyridin-3-ol 

mp 259-261 oc 

Example40 

.tmm-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-
c]pyridin-3-ol 

30 mp 254-255 oC 

Example41 

trans-6-Cyano-4-( 3,4-difluorbenzoyl-methylamino)-3,4-dihydro-2,2-

35 dimethyl-2H-1-benzopyran-3-ol 
mp 199-200°C 

iliiiid 

I 
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Example42 

trans-4-( 4-fluorobenzoyl:.methylamino}-6-trilluoromethyl-3,4-dihydro-2,2-

5 dimethyl-2H-1-benzopyran-3-ol 

mp l96-197°C 

Example43 

10 trans-4-(4-fluorobenzoyl-methylamino}-3,4-dihydro-2,2-dimethyl-2H-1-

15 

benzopyran-3-ol 

mp 160-161°C 

Example44 

trans-6.cyano-4S-(3,4-difluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-

2H-l-benzopyran-3R-ol 

mp227°C 

20 Example 45 

25 

mma-6-Cyano-4:.(4-fluorobenzoylamino)-2,2-dimethyl-1,2,3,4-

tetrahydroquinolin-3-ol 

mp 244-248 oC 

Example46 

.t.mna-6-t-Butyl-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3-ol 

30 mp 163-166 oC 

Example47 

mna-4-(4-Fluorobenzoylamino)-3,4-dihydro-6-iodo-2,2-dimethyl-2H-1-

35 benzopyran-3-ol 

mp 204-205 oC 

i1iiii~f 
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tmna-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl+cyclopentyl-

5 2H-l-benzopyran-3-ol 

mp 173-174 oc 

Exanmle49 

10 mm&- 6-Aminocarbonylmethyl-4-( 4-fluorobenzoylamino)-3,4-dihydro-2,2-
dimethyl-2H-l-benzopyi-an-3-ol 

15 

mp 190oC 

Eumple50 

.tmD&- 4-(4-Fluorobenzoylamino)-3,4-dihydro-6-methoxy-2,2-dimethyl-2H-

1-benzopyran-3-ol 

mp 155-156 oC 

---------
- Th. Sheet 1Jas Been Replaced 
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PHARMACOLOGICAL DATA 

1. Geller-Seift.er Procedure 

Potential anxiolytic properties are evaluated using the Geller-Seifter 

procedure based on that originally described by Geller and Seifter, (1960) 

Psychopharmacologia, 1, 482-492. This procedure has been shown to be 
selective for drugs with anxiolytic properties (Cook and Sepinwall, (1975) 

10 "Mechanism of Action of Benzodiazepines" ed. Costa, E. and Greengard, 

P., Raven Press, New York, pp. 1-28). 

Rats are trained on a variable interval 30 sec schedule CVI30) to press a 

lever in order to obtain food reward. The 5 min sessions of the VISO 

15 schedule alternate with 2-5 min of a schedule (FR5) in which every 5th 

lever press is followed by presentation of a food pellet paired with a 0.5 sec 

mild footshock. The tot.al study lasts approximately 30 mins. Rats 
typically respond with high- rates of lever pressing under the VI30 

schedule and low response rates under the FR5 'conflict' session. 
20 Anxiolytic drugs increase·the suppressed response· rates of rats in a 

'conflict' session. 

25 

30 

35 

Drugs are adminjstered intraperitoneally or orally t.o groups of 3-8 rats 30 

to 60 mins before:t.esting. . .. ,.- ·. · .. 

The results are expressed.as. the.percentage increase in the square root of 

the t.otal number o.flever presses in the FR5 'conflict' session. Square root 
transformation is necessary tA> ·normalise the data for statistical analysis 
using parametric methods. 

The compound of Example 4 showed a significant increase in responding 
in the 'conflict' session at a dose of lODlfdkg p.o. 

2. MES TEST 

The maximal electroshock seizure (MES) test in rodents is one of the most 
~dely used models of human grand mal epilepsyl. In this model, 
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( anticonvulsant agents elevate the threshold to electrically-induced 

seizures whilst proconvulsants lower the seizure threshold. 

5 

10 

Method 

Mice (male, Charles River, U.K. CD-1strain,25-30g) are randomly 

assigned to groups of 10-20 and dosed orally or intraperitoneally at a dose 

volume of lOmllkg with various doses of compound (1-100 mg/kg) or 

vehicle. Mice are then subjected at 30 or 60 min post dose to a variable 
voltage electroshock (0.1 sec., 50 Hz, sine wave form) via a buccal and a 

subcutaneous electrode. The mean voltage and standard error required to 
induce a tonic seizure in 50% CCV so-> of the--mice in the group is 

determined by the 'up and down' method of Dixon and Mood (1948)2. 

Statistical comparisons between vehicle- and drug~treated groups are 

15 made using the m,ethod of Litchfield and Wilcoxon (1949>3. 

In control animals the CV 50 is usually 40 - 50V-. Hence the first animal in 

the control group is subjected t.o a voltage of 45V. Ira tonic seizure does 

not ensue, the voltage is-increase4 for a subsequent mouse. If a tonic 

20 convulsion does occur, then the-volt.ap .is decreased, and so on until all 
the animals in the group-have been tested.-· 

25 

The percentage increase or decrease in CV 50 for each group compared to 
the controlis calculat.ed. _ : . . . . ·. · ~ - . ~ - - .: · 

Studies are carried out using a Heathkit shock generator with totally 

variable contro:J. of shock l~el &om. 0 to 200V and voltage steps of 5V are 
used. 

30 Drugs are suspended in 1 % methyl cellulose. 

Reference 

1. Swinyard, E.A. (1972). Electrically-induced convulsions. In: 
35 Experimental Models of Epilepsy ed. Purpura, D.P. et al., 433-458, Raven 

Press, New York. 

11: Been Replaced 
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Dixon, W.J. and Mood, A.M. (1948). J. Amer. Stat. Assn.,~. 109- · · 

3. Litchfield, J.T. and Wilcoxon, F. (1949). J. Pharmacol. Exp. Ther. 
5 ~99-113. 

Results 

Compounds of Examples 1-3, 5, 7, 8, 18, 20, 21, 25, 30, 31, 35 and 37 and 

~ 10 compound x·showed a significant increase in CV 50 at a dose of 10 mg/kg 
p.o. 

3. X-Maze 

15 Introduction 

The X-maze t.est of anxiety (Handley and Mithani, 1984) examines the 

exploratory response of naive rats in an environment which offers both 

anxiogenic (open arms) and relatively non-anxiogenic (closed arms) areas. 

20 A selective increase in exploration of the open arms following drug 
pretreatment is therefore postulat.ed t.o indicat.e amrlolytic effects. 

Method 

25 The X-maze was raised· 70em above the floor and consisted of two enclosed 
arms 45cm Oong) x 15cm (wide) x lOcm (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 were marked into two equal sections. Rats were 
placed onto the centre of the X-maze and observed for a period of 10 

30 minut.es during which 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 that in the encloSed arms and rats typically show a clear 

35 preference for the enclosed arms. Amiolytic drugs increase the number of 
entries made onto, and the time spent on, the outer half of the open arms, 
and also the percent.age of entries made onto, and the time spent on, the 
whole of the open arms. These four measures of anxiety, and also the 

. 
i . 
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f total number of sections traversed, were calculated for each· ammal. 
Drugs are administered intraperit.oneally or orally to groups of 6 t.o 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 · 

5 tailed). 

10 

S.L. Handley and S. Mithani, Arch. Pharmacol., 1984 .a21 1-5 

BESULTS 

The compound of Example 21, caused a significant increase in open arm 
entries at a dose of 30 mg;'kg p.o. 

.. 
--· ·:..- .... - . . . . . . . ; ... ~ ... ' 
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Claims 

1. A method of treatment and/or prophylaxis of anxiety and/or mania, 

and/or depression and/or the effects associated with withdrawal 

5 from substances of abuse, and/or disorders treat.able and/or 

prevent.able with anti-convulsive agents, comprising administering 

t.o the sufferer in need thereof an effective or prophylactic amount of 
a compound of formula (I) or pharmaceutically acceptable salt 
thereof: 

10 
wherein: 

either Y is N and~ is hydrogen, or Y is'C~Ri - . 

15 where: 

either one of R1 and R2 is hydrogen and the other is selected from 

the class of hydrogen, C3-s cycloalkyl, Ct-6 alkyl optionally 
interupted by oxygen or sUbstitut.ed by hydroxy, C1-s alkoxy or 

20 substituted aminocarbonyl; Ct-6 alkylcarbonyl, Ct-6 
alkoxycarbonyl, Ct-6 alkylcarbonyloxy, Ct-6 alkoxy, nitro, cyano, 
halo, trifliloromethyl~ 0F3S, or a'grotti>CF3-A-, where-A is -CF2-~ -

CO-, -CH2- or CH(OH), trifluorc>methoxy, Ct-6 alkylsulpbinyl, Ct-6 
alkylsulphonyl, C1-6 alkoxysulphinyl, Ct-6 alkoxysulphonyl, aryl, 

25 het.eroaryl, arylcarbonyl, heteroarylcarbonyl, arylsulphinyl, 
heteroarylsulphinyl, arylsulphonyl, heteroarylsulphonyl in which 

any aromatic moiety is optionally substituted, Ct-6 
alkylcarbonylanrino, Ct-6 8lltoXycarbc)ny1amirio, C1-a· 
alkyl-thiocarbonyl, Ct-6 alko~-thiocarbonyl, Ct-6 

30 alkyl-thiocarbonyloxy, 1-mereapt.o C2.7 alkyl, formyl, or 
aminosulphinyl, aminosulphonyl or aminocarbonyl, any anrino 

moiety being optionally substituted by one or two Ct-6 alkyl groups, 

or Ct-6 alkylsulphinylamino, Ct-6 alkylsulphonylamino,C1-6 
alkoxysulphinylamino or C1-6 alkoxysulphonylamino, or ethylenyl 

--------=· 
--\~\I\~\\ Bl~\~· II 1\11 
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terminaUy substituted by Ct-6 alkylcarbonyl, nitro or cyano, or 

-CCCt-6 alkyl)NOH or -CCCt-6 alkyl)NNH2, or one of Rt and~ is 
nitro, cyano or Ct-3 alkylcarbonyl and the other is methoxy or 

amino optionally substituted by one or two Ct-6 alkyl or by C2.7 
alkanoyl; 

one of Ra and R4 is hydrogen or C 1-4 alkyl ana the other is Ct-4 
alkyl or Ra and && together are C2.5 polymethylene; 

10 Rs is Ct-6 alkylcarbonyloxy, benzoyloxy, ON02, benzyloxy, 

phenyloxy or C1-6 alkoxy and Rs and Rg are hydrogen or R5 is 
hydroxy and Rs is hydrogen or C1.2 alkyl and Rg is hydrogen; 

R1 is fluorophenyl; 

15 
Rs is hydrogen or Ct-6 alkyl; 

the Rs-N-CO-R7 group being trans to the Rs group; 

20 and Xis oxygen or ~10 where Rio is hydrogen or Ct-6 alkyl. 

2.. A pharmaceutical ~~position for use in the treatment and/or 
prophylaxis of anxiety and/or mama and/or depression and/or the 

25 effects assOCia~- :;riih With~wal-fi.Om substances of abuse and/or 

disorders treatable or preventable with anti-convulsive agents, 
which comprises an effective aDlC.!~t of a compound of formula (D, 
or a pharmaceutically aeceptable sali thereof, as defined in claim 1, 
and a pharmaceutically accepta~le carrier. 

30 
3. The use of a compound of formula en, as defined in claim 1, or a 

pharmaceutically acceptable salt thereof, for the manufacture of a 
medicament for the treatment and/or prophylaxis of anxiety and/or 
mania and/or depression and/or the effects associated with 

35 withdrawal from substances of abuse and/or disorders treatable or 
preventable with anti-convulsive agents. 

I \llllll \\llll llll' 11111 ll ID\ 
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A method according to claim 1 in which the compound of formula (I) 

has the following variables wherein; 

Y is C-R1, where: 

either one of R 1 and R2 is hydrogen and the other is selected from 

the class of hydrogen, Ct-6 alkylcarbonyl, Ct-6 alkoxycarbonyl, Ct-

6 alkylcarbonyloxy, Ct-6 alkylhydroxymethyl, nitro, cyano, chloro, 
trifluoromethyl, tritluoromethoxy, Ct-6 alkylsulphinyl, Ct-6 

10 alkylsuiphonyl, C 1-6 alko:xysulphinyl, Ct-6 alkoxysulphonyl, Ct-6 
alkylcarbonylamino, Ct-6 alkoxycarbonylamino, Ct-6 
alkyl-thiocarbonyl, Ct-6 alkoxy-thiocarbonyl, Ct-6 
alkyl-thiocarbonyloxy, 1-mercap~ C2 .. 7 alltyl, formyl, or. 
aminosulphinyl, aminosulphonyl or lllD;inocarbonyl,. the amino 

15 moiety being optionally substituted by one or two Ct-6 alkyl groups, 

or Ct-6 alkylsulphinylamino, Ct-6 alkylsulphonyJamino,C1-6 
alkoxysulphinylamino or C1-6 alkoxysulphonylamino, or ethylenyl 
terminally substituted by Ct-6 alkylcarbonyl, nitro or cyano, or 
-CCCt-6 alkyl)NOH or -CCC1 .. 6 alkyl)NNB2, 0.r one_ of Rt and R2 is 

20 nitro, cyano or Ct-3 .alkyl~onyl ~the other is methoxy or 

amino optionally substituted by one or two Ct-6 alkyl or by C2. 7 
alkanoyl; 

one of R3 and~ is hydrogen or Ct-4 alkyl and the other is C14 . 
25 alkyl or R3 and R4 together 8" C2~s polyxnethylene;. . 

Rf;ishydroxyandRsishydrogen; 

R1 is fluorophenyl; 
30 

Rs is hydrogen or Ct-6 alkyl; and 

Rg is hydrogen; 

35 the Rs-N-CO-R7 group being~ t.o the 1% group. 

5. A pharmaceutical composition according to claim 2 wherein the 
compound of formula CD is as defined in claim 4. 

I f lllHI f ltlll.1111111111111111 
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6. A use according t.o claim 3 wherein the compound of formula CD ia 

as defined in claim 4. 

5 7. A compound of formula (la) or a pharmaceutically acceptable salt 

thereof 

10 

8. 
15 

(la) 

wherein variables Y, R2, Ra; ~' R5, Rs, Rg, Rg and X are as 
defined in relation to formula (I) in claim 1 and R1 is 2- or 
3-tluorophenyl or where ·R7 is 2; 4- or 3,4- difluorophenyl. 

A compound of formula (la) as defined in claim 7. select.eel from the 
group consisting of; 

trans-6-Cyano-3,4-dihydro-2,2-ctimethyl-4-{3-fluoro­

benzoylamino)2H-l-benzopyran-3-ol (Example 1), 

20 trans-6-Cyano-3,4-dihydro-2,2-dimethyl-4-{2-tluoro-

25 

benzoylamino)2H-l~benzopynm-3-ol (Example 2), 

trans-6-Trifluoromethoxy-3,4-dihydro-2,2-dimethyl-4-{3-
fluorobenzoylamino)2H-1.;benzopyran-3-ol (Example 3), 

trans-6-Cyano-4S-(3-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-
2H-1-benzopyran-3R-ol(E:xample· 2·1); -

.tmna-6-Cyano-4R-(3-Duorobenzoylamino)-3.4-dihydro-2,2-dimethyl-
30 2H-1-benzopyran-3S-ol (Example 22), 

.tmna-6-Cyano-4S-(2-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-

2H-1-benzopyran-3R-ol (Example 24), 

I f 111111 11111111111 1111111 lllJ 
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.tmna-6-Acetyl-4-(3-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-
5 2H-t-benzopyran-3-ol (Example 31), 

trans-6-Cyano-4-(3,4-ditluorbenzoyl-methylaniino)-3,4-dihydro-2,2-

dimethyl-2H-1-benzopyran-3-ol (Example 41) and 

10 trans-6-cyano-4S-(3,4-difluorobenzoylamino)-3,4-dihydro-2,2-

dimethyl-2H-1-benzopyran-3R-ol (Example 44) or a. 

pharmaceutically acceptable salt thereof. 

9. A compowid of formula (lb) or pharmaceutically acceptable salts 
15 thereof: 

(b) 

wherein variables R3, R4. Rt;, Rf;,· R7, Rs. R9 and x· 8re ai defined 
in relation to formula (I) in claim 1 and Y' is· CRt ·where Rt and R! 

20 are both hydrogen or one of Rt and R2 is trifluoromethoxy, Ct-6 
alkyl optiorially interrupted· With· ox.Ygen or substitUted With· 
hydroxy, C1-6 alkoxy or substitut.ed amino-carbonyl, CFgA-(where 

A is -CF2-, -CO-, -CH2> or CHCOH), aryl sulphonyl, aryl Ca-8 
cycloalkyl, C1.:e ~oxy, het.eroaryl, arylcarbonyl, 

25 het.eroarylcarbonyl, arylsulphinyl, heteroarylsulphinyl, 

heteroarylsuI:i>honyl, in which any aromatic moiety is optionally 
substituted and the other is hydrogen. 

10. A compound of formula (lb) as defined in claim 9 selected fri>m the 
30 group consisting of: 

Kana-3,4-Dihydro-2,2-dimethyl-4-(4-tluorobenzoylamino)-
2H-l-benzopyran-3-ol (Example 4), 

-------

·.~J.l.lllllJJl.ll~ .. lll!llll.ll II llll 
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REPLACED ~ 
.trana-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2,6-tri~thYI:-2H:i:.,~x·""-"''--''·"' ' 
benzopyran-3-ol (Example 14), 

kana-6-Ethyl-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-
5 2H-1-benzopyran-3-ol (Example 15), 

Y:ana-6-Ethyl-4-(4-fluoroben.Zoylethylamino)-3,4-dihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol (Example 16), 

10 tmna-4-(4-FluorobenzoyJamino)-3,4-dihydro-2,2-dimethyl-6-

15 

isopropyl-2H-1-benzopyran-3-ol (Example 17), 

tmna-6-Ethyl-4-(4-fluorobenzoylmethylamino)-3,4-dihydro-2,2..; 
d.imethyl-2H-l-benzopyran-3-ol (Example 23), 

.tmna-4-(4-Fluorobenzoylamino)-6-pentafluoroethyl-3,4-dihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol (Example-29), 

.. -

tmna-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-
20 phenylsulphonyl-2H-1-benzopyran-3-ol (Example 32), 

.tmna-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-phenyl-
2H-1-benzopyran-3-ol (Example 33), 

25 .tmn&-6-Ethyl-48-(4-fluorobenzoylamino)-3,~ydro-2,2-c:limethyl-

30 

2H-1-benzopyran-3R-ol (Example 35), · -

tmD1-4R-(4-Fluorobenzoylamino)-3,4-dihydro-6-(1-hydroxyethyl)-
2,2-dimethyl-2H-1-benzopyran-3S-ol (Example 36), 

.tmm-48-(4-Fluorobenzoylamino)-3,4-dihydro-6-(1-hydroxyethyl)-
2,2-dimethyl-2H-1-benzopyran-3R-ol (Example 37), 

kana-4-(4-tluorobenzoyl-methylamino)-3,4-dihydro-2,2-dimethyl-
35 2H-l-benzopyran-3-ol (Example 43), 

tmna-6-t-Butyl-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-
2H-1-benzopyran-3-ol (Example 46), 

111111111111111111111111111111 
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trans-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-

cyclopentyl-2H-1-benzopyran-3-ol (Example 48) and 

5 .tmna- 4-( 4-Fluorobenzoylamino)-3,4-dihydro-6-methoxy-2,2-

dimethyl-2H-1-bel)Zopyran-:3-ol (Example 50), or a 

pharmaceutically acceptable salt thereof. 

11. A compound of formula (le), or a pharmaceutically acceptable salt 

10 thereof: 

(Q 

- . . . . -

where R3, ~,Rf;, R(;, R7, ~8, ~ and_X !Ire as defiiied in relation to 
15 formula (Din claim 1 and Y is N and R2 is hydrogen. 

12. A compound of formula (le) as defined in claim 11, selected from the 

group consisting of 

20 kana-4-<2-Fluorobenzoylam.ino)-3,4-dihydro-2,2-dimethyl-2H-

25 

30 

pyrano(3,2-clpyridin-3-ol (Example 38), 

.t.raJll-4-{3-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H· 
pyrano[3,2-c]pyridin.;.3-ol (Example 39) and 

kana-4-C4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H­

pyrano[3,2-c]pyridin-3-ol (Example 40), or a pharmaceutically 

acceptable salt thereof. 

13. A compound of formula (Id), or a pharmaceutically acceptable salt 

thereof: 

I 1\\1\\\ I~\\ \\\~I I'~\\\\\\ · 
" 



. , ...... -···· ....... . ····· ······ .. -··· . 

-41-

where Xis NR10 where Rio is hydrogen or Ct-6 alkyl and Y, R2, 
R3, R.t, Rt;, Rf;, R7, Rs, and Rg are as defined in relation to formula 

5 en in claim 1,. 

14. A compound of formula (Id) as defined iii claim 13, selected from the 
group consisting of: 

10 .trana-6-Cyano-4-(4-fluorobenzoyJamino)-2,2-dimethyl-1,2,3,4-

15 

tetrahydroquinolin-3.ol (Example 45), or a pharmaceutically 

acceptable salt thereof. 

15. A compound of formula (f) selected from the group consisting of: 

tmna-6-Cyano-3,4-dihydro-2,2-dimethyl-4-(4-tluoro­
benzoylamino)2H-1-benzopyran-3-ol, (Example 5), 

mma-6-Chloro-3.,4-dihydro-2,2-dimethyl-4-( 4-fluoro-
20 benzoylamino)2H-1-benzop~-3-:0I, (Example.6), 

mma-6-TJifluoromethyl-4-( 4-fluorobenzoylamino)-3,4-dihydro-2,2-

dimethyl-2H-1-benzopyran-3-ol, (Example 7), 

25 kanl-6-Cyano-4-(4-fluorobenzoylmethylamino)-3,4-dihydro- 2,2-

dimethyl-2H-l-benzopyran-3-ol, (Example 8), 

30 

mm&-6-Ethylcarbonyl-3,4-dihydro-2,2,~thyl-4-(4-

fluorobenzoyla.mino)2H-1-benzopyran-3-ol, (Example 9), 

mma-6-Ethylcarbonyl-3,4-dihydro-2,2-dimethyl-

4-(4-.tluorobenzoylmethylamino)2H-l-benzopyran-3-ol, (Example 
10), 

1111111111111111111 Hll 111111 
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trana-6-Cyano-3,4-dihydro-4-( 4-fluorobenzoylethylamino)-2,2-

5 dimethyl-2H-1-benzopyran-3-o1 (Example 12), 

trana-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2~2-dimethy1-7-nitro-

2H-1-benzopyran-3-ol (Example 13), 

10 tmna-6-Acetyl-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-
2H-1-benzopyran-3-ol (Example 18), 

15 

mma-6-Acetyl-4R-(4-tluo~benzoylamino}.3,4-dihydro-2,2-dimethy1-

2H-1-benzopyran-3S-ol (Example 19), 

kana-6-Acetyl-48-( 4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethy1-

2H-1-benzopyran-3R-ol (Example 20), 

tiana-6-Cyano-48-(4-fluombenzoylamino)-3,4-dihydro-2,2-dimethyl-
20 2H-1-benzopyran-3R-ol (Example.25), 

mma-6-Cyano-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2,3-

trimethyl-2H-1-benzopynn-3-ol (Example 26), 

25 .tmm-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-nitro-

30 

2H-l-benzopyran-3-ol.(Example 27), 

tmDa-4-C4-Fluorobenzoylamino)-3,4-dihydro-6-methoxycarbonyl-
2,2-dimetbyl-2H-1-benzopyran-3-ol (Example 30), 

klma-6-Fluoro-4-(4-fluorobenzoy)anrino)-3,4-dihydro-2,2-dimetbyl-

2H-1-benzopyran-3-ol (Example 34), 

.tram-4-(4-fluorobenzoyl-methy]amino)-6-trifluoromethyl-3,4-

35 dihydro-2,2-dimethyl-2H-1-benzopyran-3-ol (Example 42), 

.tnm&-4-( 4-Fluorobenzoylamino)-3,4-dihydro-6-iodo-2,2-dimethyl-
2H-1-benzopyran-3-ol (Example 47) and 
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trana- 6-Aminocarbonylmethyl-4-(4-tluorobenzoylamino)..3,4-

dihydro-2,2-dimetbyl-2H-1-benzopyran-3-ol (Example 49) or a 
pharmaceutically acceptable salt thereof. 

16. A compound of formula (la), (lb)~ (le) or (Id), according to any one of 

claims 7, 9, 11 and 13, or a pharmaceutically ac:Cept.able salt thereof 

wherein Ra and~ are both methyl. 

10 17. A compound of formula (la), (lb), {le) or (Id), according to any one of 

claims 7, 9, 11, 13 and 16, or a pharmaceutically acceptable salt 

thereof wherein Rs is hydroxy and Re and Rg are hydrogen. 

18. A compound of formula (Ia), (lb) or (le) according to any one of 

15 claims 7, 9, 11, 16 and 17, or a pharmceutically acceptable salt 

thereof wherein Xis oxygen. . 

19. A compound of formula (la), (lb) or {Id) according to any one of 

claims 7, 9, 13 and 16 to 19, or a pbarmceutically acceptable salt 

20 thereof wherein Y is Rt and Rt is·cy&no, methoxy, 
trifluoromethoxy, chloro, trifluoromethyl, ·ethylcarbonyl~ acetyl,· 

hydrogen, methyl, ethyl, ilQ-propyl,t.erti,aty-butyI;·mtro, C2F5, 

methoxycarbonyl, phenylsulphonyl, phenyl, tluoro, iodo, 

cyclopentyl, aminocarbonylmethyl and 1-hydroxyethyl.lUld ~is 

25 hydrogen 

20. A compound according to claim 19 wherein Rt is cyano, ethyl or 
acetyl and R2 is hydrogen. . 

30 21. A compound of formula (lb), {le) or {Id) according to any one of· 

claims 9, 11, 13 and 16 to 20, or a pharmaceutically acceptable salt 

thereof wherein R7 is 2-tluorophenyl, 3-fluorophenyl, 4-
tluorophenyl, 2,4-difluorophenyl or 3,4-difluorophenyl. 

35 22. A compound of formula (la), (lb), (le) or {Id), according to any one of 

claims 7, 9, 11, 13 and 16 t.o 21, or a pharmaceutically accept.able 

salt thereof wherein Rs is hydrogen, methyl or ethyl. 

f 1111111111111111111111111 1111 
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23. A compound of formula (la), (lb), (le) or (Id), accor<filii fOiny-o~;-~f-··---

claims 7, 9, 11, 13and 16 t.o 22, or a pharmaceutically acceptable 

salt thereof wherein the compound has the 4S,3R configuration. 

5 24. A process for the preparation of compounds of formula (I') as listed 

in claim 15, or pharmaceutically ·acceptable salts thereof: 

10 

which comprises acylating a comp0nnd of formula (Il'): 

~· 

wherein Y, R2' and R5' are the required.variables Y, R2 or Rs as 
defined in formula (I) or a group convertible thereto and R3, R.i, Rs, 
Rg, Rg and X are the requil'ed variables as defined in formula CD, 

15 the RgNH group being kaD& t.o the Rs group, with and acylating 

agent of formula (Illb): 

20 where R7 is as required and as defined ill formula CD and Lt is a 
leaving group; thereafter optionally or as necessary and in any 

appropriate order converting any R1', R2' and Rs' groups to R1, R2 

and Rs respectively, interconverting Rg when hydrogen t.o C 1-6 

alkyl, separating any enantiomers and forming a pharmaceutically 
25 accept.able salt or solvate. 

30 

25. A process for the preparation of compounds of formula (Ia) as 

defined in claim 7, or a pharmaceutically acceptable salt thereof, 
which comprises acylating a compound of formula (Ila): 

(Ila) 

--­~ 
Uiitiiiiiif ·-------

I ~II~~ D~/ 111~ II If 11 
f 
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wherein Y', R2' and Rs' are Y, R2 or Rs as defin'-ecl-in-· £-ormula (I) or 

a group convertible thereto and R3, R.i, Rt;, Rs, Rg and X are as 

defined in formula (I), the RgNH group being mna to the Rs' 
5 group, with an acylating agent of formula (Illa): 

where R7a is 2- or 3-fluorophenyl or 2,4- or 3,4- difluorophenyl and 

10 Li is a leaving group; thereafter optionally or as necessary and in 
any appropriate order converting any Y', R2' or Rs' group .to Y, R2 

or R5 respectively, interconverting Rg when hydrogen to C1-6 alkyl, 

separating any entantioners and forming a pharmaceutically 

acceptable salt or solvate. 

15 

20 

25 

30 

26. A process for the preparation of compounds of formula (lb) as 

defined in claim 9, or a pharmaceutically accept.able salt thereof, 

which comprises acylating a compound of formula alb): 

(1b) 

where Rf and~· are both hydrogen or one of Ri and R2 is 

trifluoromethoxy, Ct-6 alkyl optionally interrupted with oxygen or 

substituted with hydroxy, Ct-6 alkoxy or substituted 
aminocarbonyl, CFaA- (where A is CF2,-CO-,-CH2- or CHCOH)), 
aryl, aryl sulphonyl, aryl Cs-s ·cycloalkyl, Ct-6 alkoxy, heteroaryl, 
arylcarbonyl, heteroarylcarbonyl, arylsulphinyl, 

heteroarylsulphinyl, heteroarylsulphonyl, in which any aromatic 

moiety is optionally substituted and the other is hydrogen, or 

groups convertible to any of these; Rs' is Rs as defined in formula 

(I) or a group convertible thereto and R3, R.4, Ra, Rs, Rs and X are 

as defined in formula CD the RgNH group being mma to the Rs' 
group, with a compound of formula (IIIb): 

~ s ,. 

i 

This Sheet Has Been ~7plaeed' 
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where &, is as defined in formula (I) and Lt is a leaving group; 

thereafter optionally or as necessary and in any appropriate order 

5 converting anyR1', R2' andR5' groups to Ri, ~and R5 

respectively, intereonverting Rs when hydrogen to C1-6 alkyl, 

separating any enantiomers and forming a pharmaceutically 

accept.able salt or solvate. 

10 27. A process for the preparation of compounds of formula (lc)as 
' 

15 

20 

25 

defined in claim 11, or a pharmaceutically accept.able salt·thereof. 

or a pharmaceutically acceptable salt thereof, which comprises 

acylating a compound of formula (Ile): 

. (lk:) . 

in which Y is N, R5' is Rs, as defined in relation to formula (I) or a 

group convertible to Rs and R2 .. is hydrogen or a group convertible 

thereto, Ra, R3, &i, Rs, Rg aD.d X are as defined in formula (I), the 

RsNH gn)up beingmma to the-Rt;! gtoup, With mi-aeylating agent 

of formula (IIIb): 

where R7 is as defined in formuia CU and Lt is a leaving group; 

thereafter optionally or as necessary and in any appropriate order 

converting any R2' or Rs' group to hydrogen 'or Rs ·respectively, 

interconverting Rs when hydrogen to C1-6 alkyl, separating any 

30 enantiomers and forming a pharmaceutically acceptable salt or 

solvate. 

' 

\ \\\\\ \\\\\\~l\ \ ,, 
1' 

--· -----

i1iliiiif' 

I 
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. REPLACED 
A process for the preparation of compounds of form Ula CD aaflrelm~·~,.---.. ~~-
in claim 11, or a pharmaceutically acceptable salt thereof, which 
comprises acylating a compound of formula (IId): 

(lld) 

~· 

in which X' is NRio' where Rio' is hydrogen or Ci-6 alkyl or a 
group convertible thereto, Y', R2' and R5 are Y, R2 and Rs_ 
respectively as defined in formula (I) or groups convertible thereto 

10 and R3, Itl, R(;, Rs and Rg are as defined in formula (I), the RsNH 
group being trans to the Rs' group, with an acylating agent of 
formula (IIlb): 

15 

(Iilb) .. 

where .R7 is as defined~ ~o~ula ~n_and Lt is ·a lea~ ~up, 
thereafter optionally or as necessmj and in any appropriate order 

. . . 
converting any Y', Rio', R2' or Rs' group to Y, Rio. R2 or Rs 
respectively, interconve~ng-Rg when hydrogen to Ct-6 alkyl, 

20 separating any enantion:i~~ and fo~ a pharmaceutically 
acceptable salt or s0lvate.· 

29. A pharmaceut1c81 eom~siti~n~ ~mprising 2i coniJ?Ound of formula 
(f), (Ia), (lb), (le) or (Id), as defined in claims 15, 7, 9, 11and13 

25 respectively, or a phamiaceutically a~pkble ~t the~t and a . . 

pharmaceutically acceptable carrier. 

30. The use of a compound of formwa· Cr), (Ia), (lb), Cle) or Ud), as 
defined in claims 15, 7, 9, 11 and 13 respectively, or a 

30 pharmaceutically acceptable salt thereof, in the treatment and/or 
prophylaxis of anxiety and/or mania and/or depression and/or the 
effects associated with withdrawal from substances of abuse and/or 
disorders treatable and/or preventable with anti-convulsive agents. 

111111111111111111111111.11 1111 
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Abstract 

A method of treatment and/or prophylaxis of anxiety and/or mania, and/or 

depression and/or the effects associated With withdrawal from substances-

5 of abuse, and/or disorders treatable and/or prev'entable with anti­

convulsive agents, comprising adininist.eririg to the sufferer in need 

thereof an effective or prophylactic amount of a comiiound of formula (I) or 

pharmaceutically acceptable salt thereof: 
Ra-N-oo-Rr 

(1) 

10 wherein: 

15 

either Y is N and R2 is hydroge~, or 'Y is __ C-Rt _ 

where: 

- -

either one of Rt and R2 is hydropn and the otJ:ier ~ selected from the 
class ofhydrogen, C3.s cycloalkyl, C1-e alkyl opti~nallyinterupted by 
oxygen or substituted ~Y hydroxy, Ct-6 alkoxy or substituted 

aminocarbonyl, Ct-6 alkylcarbonyl, Ct-6 alkoxycarbonyl, C1-6 

20 alkylcarbonyl~ .. C1.a.alkoxy, ~tro, cyano, ~o, tritluoromethyl, CF3S, 
or a group CF3-A-,.w:he.~ .A ~~:-CF2-,_ ~CO-, :-C~2- or C.HCOID,' 

trifluoromethoxy,- C1-6_.alk.ylsulp}linyl, Ct-6 8Ikylsulp~nyl, Ct-6 
alkoxysulphinyl, Ct-6 _alkoxysulP.honyl, aryl, hete~, arylcarbonyl, 
het.eroarylcarbonyl. arylsulphinyl, heteroarylsulphinyl~ arylsulphonyl, 

25 heteroarylsulphonyl in which any aromatic moiety is optionally 
substitut.ed, Ct-6 alkylcarbony]anrlno, Ct-6 alkoxycarbonylam!no, Ct-6 

alk.yl-thiocarbonyl, Ct-6 alkoxy-thiocarbqnyl, C1~6 alkyl-thiocarbonyloxy, 
1-mercapto C2. 7 alkyl, formyl, or aminosulphinyl, aminosulphonyl or 

aminocarbonyl, any amino moiety being optionally substituted by one or 

30 two C1-6 alkyl groups. or Ct-6 alkylsulphinylamino, Ct-6 
alkylsulphonyJam;no,C1-6 alkoxysulphinylamino or Ct-6 
alkoxysulphonylamino. or ethylenyl term;nally substituted by Ct-6 

alkylcarbonyl, nitro or cyano, or -CCCt-6 alkyl)NOH or -C(C1-6 

alkyl)NNH2, or one of Ri and R2 is nitro, cyano or C1.3 alkylcarbonyl and 

ihi~ SheetHas Been Rel>laeed 
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the other is met.boxy or amino optionally substitut.ed by one or two Ct-6 

alkyl or by C2. 7 alkanoyl; 

one of Ra and R4 is hydrogen or Ct-4 alkyl and the other is Ct-4 alkyl or 

5 Ra and Rt together are C2.5 polymethylene; 

10 

Rs is C1-6 alkylcarbonyloxy, benzoyloxy~ ON02, bemyloxy, phenyloxy or 

Ct-6 alkoxy and Re and Rg are hydrogen or Rs is hydroxy and Re is 
hydrogen or Ct-2 alkyl and Rg is hydrogen; 

R1 is fluorophenyl; 

Rs is hydrogen or Ct-a alkyl; 

15 the Rs-N-CO-R7 group beiiig trans to the Rf; group; 

and Xis oxYifm or NR10 where R1(f is hydrOgen or·cl-6 alkyl. 

.. · .. 

............................... a•a .. a .... •a .......... . 
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This invention relates to a novel method of treatment and to novel 

compounds for use in such a method. 

European Published Patent Application No. 0126311 discloses substituted 

benzopyran compounds having blood pressure lowering activity, including 

6-acetyl-trans-4-( 4-fl uorobenzoylamino)-3 ,4-clihydro-2,2-dimethyl-2H-1-

benzop)rran-3-ol. 

Also EP-A-0 376 524, EP-A-0 205 292, EP-A-0 250 077, EP-A-0 093 535, 

EP-A-0 150 202, EP-A-0 076 075 and W0/89/05808 (Beecham Group plc) 

describe certain benzopyran derivative~ which possess anti-hypertensive 

activity. 

EP-A-0 350 805 (Biersdorf), EP-A-0 277 611, EP-A-0 277612, EP-A-0 337 

179 and EP-A-0 355 565 (Hoechst Aktiengesellschaft); and EP-A-0 466 

131 (Nissan Chemical Industries Ltd) also describe certain benzopyran 

derivatives which are believed to possess anti-hypertensive-activity. 

EP-A-0 430 621 and EP-A-0 385 584 (Beecham Group pie) describe the 

resolution of certain intermediates useful in the preparation of the 

compounds described in the above mentioned patent applications. 

EP-A-0 194 885 CE. Lilly) describes certain amino substituted benzopyran 

derivatives possessing anti-convulsant activity. 

It has now been surprisingly found that certain compounds of formula (1) 

possess anxiolytic and anti-convulsant activity, and are also believed to 

have utility in the treatment or prevention of mania, depression and the 

effects associated with withdrawal from substances of abuse. 

Accordingly, the present invention provides a method of treatment and/or 

prophylaxis of anxiety and/or mania, and/or depression and/or the effects 

associated with withdrawal from substances of abuse such as cocaine • 
nicotine, alcohol and benzodiaz·epines, and/or disorders treatable and/or 

preventable with anti-convulsive agents, such as epilepsy, comprising 



wherein: 

. either Y is N and R2 is hydrogen, or Y is C-R1 

where: 

either one ofR1 and R2 is hydrogen and the other is selected from the 

class of hydrogen, C3_g cycloalkyl, C1-6 alkyl optionally interupted by 

oxygen or substituted by hydroxy, C1-6 alkoxy or substituted 

aminocarbonyl, C1-6 alkylcarbonyl, C1-6 alkoxycarbonyl, C1-6 

alkylcarbonyloxy, C1-6 alkoxy, nitro, cyano, halo, trifluoromethyl, CF3S, 
. . 

or a group CF3-A-, where A is -CF2-, -CO-, -CH2- or CH(OH), 

trifluoromethoxy, C1-6 alkylsulphinyl, C1-6 alkylsulphonyl, C1-6 

alkoxysulphinyl, C1-6 alkoxysulphonyl, aryl, heteroaryl, arylcarbonyl, 

heteroarylcarbonyl, arylsulphinyl, beteroarylsulphinyl, arylsulphonyl, 

heteroarylsulphonyl in which any aromatic moiety is optionally 

substituted, C1-6 alkylcarbonylamino, C1-6 alkoxycarbonylamino, C1-6 

alkyl-thiocarbonyl, C1-6 alkoxy-thiocarbonyl, C1-6 alkyl-thiocarbonyloxy, 

1-mercapto C2-7 alkyl, formyl, or aminosulphinyl, aminosulphonyl or 

aminocarbonyl, any amino moiety being optionally substituted by one or 

two C1-6 alkyl groups, or C1-6 alkylsulphinylamino, C1-6 

al~ylsulphonylamino,C1-6 alkoxysulphinylamino or C1-6 

alkoxysulphonylamino, or ethylenyl terminally substituted by C1-6 

alkylcarbonyl, nitro or cyano, or -CCC1-6 alkyl)NOH or -C(C1-6 

alkyl)NNH2, or one ofR1 and R2 is nitro, cyano or C1-3 alkylcarbonyl and 

the other is methoxy or amino optionally substituted by one or two C1-6 

alkyl or by C2-7 alkanoyl; 



.... ··· ......... , 

R5 is C1-6 alkylcarbonyloxy, benzoyloxy, ON02, ben:zyloxy, phenyloxy or 

C1-6 alkoxy and Rs and Rg are hydrogen or R5 is hydroxy and Rs is 

hydrogen or C1-2 alkyl and Rg is hydrogen; 

R1 is fluorophenyl; 

Rg is hydrogen or C1-6 alkyl; 

the Rs-N-CO-R7 group being trans to the R5 group; 

and Xis oxygen or NRio where Rio is hydrogen or C1-6 alkyl. 

Compounds of formula (I) include those in which Y is C-R1. where; 

either one ofR1 and R2 is hydrogen and the other is selected from the 

class of hydrogen, C1-6 alkylcarbonyl, C1-6 alkoxycarbonyl, Ct-6 
alkylcarbonyloxy, C1-6 alkylhydroxymethyl, nitro, cyano, chloro, 

trifluoromethyl, trifluoromethoxy,, C1-6 alk.ylsulphinyl, Ct-6 

alkylsulphonyl, C1-6 alkoxysulphinyl, C1-6 alkoxysulphonyl, C1-6 

alkylcarbony1amino, Ct-6 alkoxycarbonylamino, C1-6 alkyl-thiocarbonyl, 

Ct-6 alkoxy-thiocarbonyl, C1-6 alkyl-tbiocarbonyloxy, 1-mercaptO C2-7 
alkyl, formyl, or aminosulphinyl, aminosulphonyl or aminocarbonyl, the 
amino moiety being optionally substituted by one or two C1-6 alkyl 

groups, or C1-6 alkylsulphinylamino, C1-6 alkylsulphonylamino,C1-6 
alkoxysulpbinylam.ino or C1-6 alkoxysulphonylamino, or ethylenyl 
terminally substituted by Ct-6 a.lkylcarbonyl, nitro or cyano, or-C(C1-6 
alkyl)NOH or -C(C1-6 alkyDNNH2, or one ofR1 and R2 is nitrO, cyano or 
C1.3 alkylcarbonyl and the other is methoxy or amino optionally 

substituted by one or two C1-6 alkyl or by C2.7 alkanoyl; 

one ofR3 and R4 is hydrogen or C1-4 alkyl and the other is Ct-4 alkyl or 
R3 and R4 together are C2-5 polymethylene; 

R5 is hydroxy and RG is hydrogen; 
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R1 is fluorophenyl; 

Ra is hydrogen or C1-6 alkyl; and 

Rg is hydrogen; 

the Rs-N-CO-R7 group being trans to the R5 group. 

All Ct-6 alkyl or alkyl containing groups in formula (I) are preferably 
selected from methyl, ethyl, n- and ia,Q-propyl, n-, i..52-, ~- and !&rt-butyl. 

Suitable C3.a cycloalkyl groups include cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. 

Aryl includes but is not limited to phenyl and naphthyl. 

Heteroaryl includes a 5- or 6- membered monocyclic or 9- or 10- membered 
bicyclic of which 5- or 6- membered monocyclic heteroaryl is prefeITed. In 
addition, 5- or 6-membered monocyclic or 9- or 10-membered bicyclic 
heteroaryl preferably contains one, two or three heteroatoms which are 
selected from the class of oxygen, nitrogen and sulphur and which, in the 
case of there being more than one heteroatom, are the same or different. 
Examples of 5- or 6-membered monocyclic heteroaryl cont.a.ining one, two 
or three heteroatoms which are selected from the class of oxygen, nitrogen 
and sulphur include furyl, thienyl, pyrryl, oxazolyl, thiazolyl, mudazolyl 
and thiadiazolyl, and pyridyl, pyridazyl, pyrimidyl, pyrazolyl and 
triazolyl. PrefeITed examples of such groups include furanyl, thienyl, 
pyrryl and pyridyl, in particular 2- and 3-fucyl, 2- and 3-pyrryl, 2- and 
3-thienyl, and 2-, 3- and 4-pyridyl. Examples of9- or 10-membered 
bicyclic heteroaryl containing one, two or three heteroatoms which are 
selected from the class of oxygen, nitrogen and sulphur include 
benzofuranyl, benzothienyl, indolyl and indazolyl, quinolyl and 
isoquinolyl, and quinazolyl. Preferred examples of such groups include 2-
and 3-benzofuryl, 2- and 3-benzothienyl, and 2- and 3-indolyl, and 2- and 
3-quinolyl. 

Suitable examples of groups or atoms for optional substitution of aryl and 
heteroaryl include one, two or three substituents independently selected 
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Preferably R2 is hydrogen. 

Examples of suitable Ri substituents include cyano, methoxy, 
trifluoromethoxy, chloro, trifluoromethyl, ethylcarbonyl, acetyl, hydrogen, 

methyl, ethyl, i..52-propyl.tertiary-butyl, nitro, C2F5, methoxycarbonyl, 
phenylsulphonyl, phenyl, fluoro, iodo, cyclopentyl, ~nocarbonylmethyl 

and 1-hydroxyethyl. Preferably R1 is cyano, acetyl or ethyl. 

Preferably R3 and R4 are both methyl. 

Preferably R5 is hydroxy and Rs and Rg are hydrogen or Rs is hydroxy, 
Rs is C1-2 alkyl and~ is hydrogen, more preferably Rs is hydroxy and 
Rs and Rg are hydrogen. · 

It should be appreciated that the term fluorophenyl relating to Iry 
encompasses phenyl which has 1,2,3,4 or 5 fluoro groups attached to the 
phenyl ring. Preferably there are· 1 or 2 fluoro groups attached to the 
phenyl ring and most preferably there is 1 fluoro group attached to the 
ring. 

The fluoro group or groups may be in any position around the phenyl ring, 

preferably in the case of mono fluorophenyl the fluoro is in the 3 or 4 

position. 

In the case of difluorophenyl, preferably the fluoro substituents are at 

positions 2~4 or 3,4. 

Preferably Rs is hydrogen or Ci-4 alkyl, more preferably Ra is hydrogen, 
methyl or ethyl. 

Preferably X is oxygen. 

It should be appreciated that the compounds of formula (I) may have 
chiral carbon atoms· at positions 2, 3 and 4 and therefore may exist as 

enantiomers. The present invention extends to each enantiomer-and to 
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mixtures thereof including racemates. Preferably the compounds of 
formula (I) exist as 4S, 3R enantiomers. 

It should also be appreciated that cert.a.in Ri substituents also have chiral 
centres and therefore may exist as enantiomers. The present invention 
extends to each enantiomer_and to mixtures thereof including racemates 

An example of a compound of formula (I) is trans-6-acetyl-4-(4-
fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-3-ol 
(compound X). 

The following novel compolinds of formula (I) also form an aspect of the 
present invention, (herein referred to as compounds of formula (I')): 

ti:aM-6-Cyano-3,4-dihydro-2,2-dimethyl-4-(4-fluoro­
benzoylamino)2H-l-benzopyran-3-ol, (Example 5), 

:t.r.an.a-6-Chloro-3,4-dihydro-2,2-dimethyl-4-(4-fluoro­
benzoylamino)2H-1-benzopyran-3-ol, (Example 6)p 

.trarui-6-Trifl.uoromethyl-4-(4-fluorobenzoylamino}-3,4-dihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol, ·(Example 7), 

D:an.a-6-Cyano-4-(4-fluorobenzoylmethylamino)-3,4-dihydro- 2,2-dimethy1-
2H-1-benzopyran-3-ol, (Example 8), 

Y:a!li2-6-Ethy1carbonyl-3,4-dihydro-2,2-dimethyl-4-(4-
fluorobenzoylamino)2H-l-benzopyran-3-ol, (Example 9), 

~-6-Ethylcarbonyl-3,4-dihydro-2,2-dimethyl-

4-( 4-fluorobenzoylmethylamino)2H-1-benzopyran-3-ol, (Example 10 ), 

~-6-Acetyl-4-(4-fluorobenzoylmethylan:iino)-3,4-dihydro-2,2-dimethyl-

2H-1-benzopyran-3-ol, (Example 11), 

.tl:aru2-6-Cyano-3,4-dihydro-4-(4-fluorobenzoylethylamino)-2,2-dimethyl-
2H-1-benzopyran-3-ol (Example 12), 



........ ··· -· ...... . 
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.tI.an.s.-6-Acetyl-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3-o1 (Example 18), 

.tl:ana-6-Acetyl-4R-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3S-o1 (Example 19), 

.tm.na-6-Acetyl-4S-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-~ 
benzopyran-3R-ol (Example 20), ) 

trans.-6-Cyano-48-( 4-fluorobenzoylamino)-3,4-dihydro-2~-dimethyl-2H-l­

benzopyran-3R-o1(Example25), 

.trans.-6-Cyano-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2,3-trimethyl-2H-1-

benzopyran-3-ol (Example 26), 

.tr;am-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-nitro-2H-1-

benzopyran-3-ol (Example 27), 

~-4-{4-Fluorobenzoylamino)-3,4-dihydro-6-methoxycarbonyl-2,2-

dimethyl-2H-l-benzopyran-3-ol (Example 30), 

.tmn.s-6-Fluoro-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-l­

benzopyran-3-ol (Example 34). 

trans-4-(4-fluorobenzoyl-methylamino)-6-trifluoromethyl-3,4-dihydro-2,2-

dimethyl-2H-l-benzopyran-3-ol {Example 42), 

.tmn.a-4-( 4-Fluorobenzoylamino)-3,4-dihydro-6-iodo-2,2-dimethyl-2H-1-

benzopyran-3-ol (Example 4 7) and 

mna- 6-Aminocarbonylmethyl-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2-

. dimethyl-2H-1-benzopyran-3-ol {Example 49). 

The administration to the mammal may be by way of oral or parenteral 

administration. 
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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, suitably 1 to 500 mg, for example an 

amount in the range of from 2 to 100 mg such as 2, 5, 10, 20, 30, 40, 50 

and 100 mg of the active compound. Unit doses will normally be 

administered once or more than once per day, for example 2, 3, 4, 5 or 6 

times a day, more usually 2 to 4 times a day, such that the total daily dose 

is normally in the range, for a 70 kg adult of 1to1000 mg, for example 50 

to 500 mg, that is in the range of approximately 0.01 to 50 mg/kg/day, 

more usually 0.1to50 mg/kg/day, for example 1to50 mg/kg/day. 

It is greatly preferred that the compound of formula (I) is administered in 

the form of a unit-dose composition, such as a writ dose oral, rectal, topical 

or parenteral (especially intravenous) composition. 

Such compositions are prepared by admixture and are suitably·adapted 

for oral or parenteral administration, and as such may be in the form of 

tablets, capsules, oral liquid preparations, powders, granules, lozenges, 

reconstitutable powders, injectable and infusable solutions or suspensions 

or suppositories. Orally administrable compositions are preferred, in 

particular shaped oral compositions, since they are more convenient for 

general use. 

Tablets and capsules for oral administration are usually presented in a 

writ dose, and contain conventional excipients such as binding agents, 

fillers, diluents, tabletting agents, lubricants, disintegrants, colourants, 

flavourings, and wetting agents. The tablets may be coated according to 

well known methods in the art. 

Suitable fillers for use include cellulose, mannitol, lactose and other 

similar agents. Suitable disintegrants include starch, 

polyvinylpyrrolidone and starch derivatives such as sodium starch 

glycollate. Suitable lubricants include, for example, magnesium stearate. 

Suitable pharmaceutically acceptable wetting agents include sodium 

lauryl sulphate. 



···----···-·-·· ,_ __ .............................. _____ ......,.....,...........,._..........,-=~=======~·-··· .... -··..,;;··-..·---··--~~~~~~~~-:....·~---

-9-

These solid oral compositions may be prepared by conven Q.nal.methods...o.£.-- .. --~~·· 
blending, filling, tabletting or the like. Repeated blending operations may 
be used to distribute the active agent throughout those compositions 
employing large quantities of fillers. Such operations are, of course, 
conventional in the art. 

Oral liquid preparations may be in the form of, for example, aqueous or 
oily suspensions, solutions, emulsions, syrups, or elixirs, or may be 
presented as a dry product for reconstitution with water or other suitable 
vehicle before use. Such liquid preparations may contain conventional 
additives such as suspending agents, for example sorbitol, syrup) methyl 
cellulose, gelatin, hydroxyethylcellulose, carboxymethyl cellulose, 
aluminium stearate gel or hydrogenated edible fats, emulsifying agents, 
for example lecithin, sorbitan monooleate, or· acacia; non-aqueous vehicles 
(which may include edible oils), for example, almond oil, fractionated 
coconut oil, oily esters such as esters of glycerine, propylene glycol, or 
ethyl alcohol; preservatives, for example methyl or propyl 
12-hydroxybenzoate or sorbic acidp and if desired conventional flavouring or 
colouring agents. 

Oral formulations also include conventional sustained release 
formulations, such as tablets or granules having an enteric coating. 

For parenteral administration, fluid unit dose forms are prepared 
containing the compound and a sterile vehicle. The compound, depending 
on the vehicle and the concentration, can be either suspended or dissolved. 
Parenteral solutions are normally prepared by dissolving the compound in 
a vehicle and filter sterilising before filling into a suitable vial or ampoule 
and sealing. Advantageously, adjuvants such as a local anaesthetic, 
preservatives and buffering agents are also dissolved in the vehicle. To 
enhance the stability> the composition can be frozen after filling into the 
vial and the water removed under vacuum. 

Parenteral suspensions are prepared in substantially the same manner 
except that the compound is suspended in the vehicle instead of being 
dissolved and sterilised by exposure to ethylene oxide before suspending 
in the sterile vehicle. Advantageously, a surfactant or wetting agent is 
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As is common practice, the compositions will usually be accompanied by 
written or printed directions for use in the medical treatment concerned. 

The present invention further provides a pharmaceutical composition for 
use in the treatment and/or prophylaxis of anxiety and/or mania and/or 

depression and/or the effects associated with withdrawal from substances 
of abu8e such as cocaine, nicotine, alcohol and benzadiazepines and/or 
disorders treatable or preventable with anti-convulsive agents, such as 

epilepsy, which comprises a compound of formula (I), or a 
pharmaceutically acceptable salt thereof, in particular, compounds of 

examples 1 to 50, and a pharmaceutically acceptable carrier. 

In a further aspect the invention provides the use of a compound of 
formula (I), or a pharmaceutically acceptable salt thereof, in particular 

compounds of examples 1 to 50 inclusive, for the manufacture of a 

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

and/or depression and/or the effects associated with withdrawal from 

substances of abuse such as cocaine, nicotine, alcohol and benzadiazepines 
and/or disorders treatable or preventable with anti-convulsive agents, 
such as epilepsy. 

Such compositions may be prepared in the manner as hereinbefore 
described. 

The invention also provides novel componnds of formula (I) arid 

pharmaceutically acceptable salts thereof wherein R1is2- or: 
3-fluorophenyl, 2, 4- or 3,4- difluorophenyl. Such compounds will 
hereinafter be referred to as compounds of formula (Ia). 

Examples of compounds of formula (Ia) include: 

.tran.a-6-Cyano-3,4-dihydro-2,2-dimethyl-4-(3-fluoro­

benzoylamino)2H-1-benzopyran-3-ol (Example 1), 

.t.J.:aM-6-Cyano-3,4-dihydro-2,2-dimethyl-4-(2-fluoro-



.............. ····· .. - .................. . 
---~------~···~···_....._ ........ ...._. ___ ~·~-...... ·--........ =-···~~==~=~~----~--------·--·----

! .. -- .. R-s;i~\c~~MENT-si"{E[i·r·--'i 
-11 - i r.,.,, ..... ~-·-"·--·-·····----·,···,,···-W· .. -··---"··1 · ~ 

benzoylamino)2H-l-benzopyran-3-ol (Example 2), l L.0 6
. ~~-:s:~.J I 

L ............ , .. ,,_.,,.,.,,, . .,n"·· .. ,.~····"""""··"" -.~ -.~ ............ ''-~""""" .. ·"'""-.."··"'"'·'·'· ;<;: • ... :.:ro-., .trana-6-Trifluoromethoxy-3,4-dihydro ... 2,2-dimethyl-4-(3-
fluorobenzoylamino)2H-1-benzop)'Tan-3-ol (Example 3), 

~-6-Cyano-4S-(3-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3R-ol (Example 21), 

.tran.a-6-Cyano-4R-(3-fluorobenzoylamino}-3,4-dihydro-2,2-dimethyl-2H-1-
benzopyran-3S-o1 (Example 22), 

.tJ:a.M-6-Cyano-4S-(2-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-
benzop)'Tan-3R-ol (Example 24), 

~-6-Cyano-4S-(2,4-difluorobenzoylamino)-3,4-dihydro-2,2-climethyl-
2H-l-benzopyran-3R-ol (Example 28), 

~-6-Acetyl-4-(3-fluorobenzoylamino}-3,4-dihydro-2,2-climethyl-2H-1-

benzop)'Tan-3-o1 (Example 31), 

~-4-(2-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl.:.2H-pyrano[3,2-

c]pyridin-3-ol (Example 38), 

.ti:.aM-4-(3-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-
c)pyridin-3-ol (Example 39), 

trans-6-Cyano-4-(3,4-difluorbenzoyl-methylamino)-3,4-clihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol (Example 41) and 

trans-6-cyano-48-(3,4-difluorobenzoylamino)-3,4-dihydro-2,2-climethyl-
2H-1-benzopyran-3R-ol (Example 44). 

The invention further provides novel compounds of formula (I) and 
pharmaceutically acceptable salts f:h:ereofwherein y·is CR1 where R1 and 
R2 are both hydrogen or one ofR1 and R2 is trifluoromethoxy, Cl-6 alkyl 
optionally interrupted with oxygen or substituted with hydroxy, C1-6 
alkoxy or substituted amino-carbonyl, CF3A-(where A is -CF2-, -CO-, -
CH2) or CH(OH)), aryl sulphonyl, aryl Ca-8 cycloalkyl, C1-6 alkoxy, 
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heteroaryl, arylcarbonyl, heteroarylcarbonyl. arylsulrih!!i..xJ~"'·"~~-·~·c··"'--.. ___ , __ l' 
heteroarylsulphinyl, heteroarylsulphonyl, in which any aromatic moiety is 
optionally substituted and the other is hydrogen. Such compounds will 
hereinafter be referred to as compounds of formula (Ib). 

'Examples of compounds of formula (Ib) include: 

.t.Ia.ru2-6-Trifluoromethoxy-3,4-dihydro-2,2-dimethyl-4-{3-
fluorobenzoylamino)2H-1-benzopyran-3-ol (Example 3), 

.tran.a-3,4-Dihydro-2,2-dimethyl-4-(4-fluorobenzoylamino)-
2H-1-benzopyran-3-ol (Example 4), 

:trana-4-(4-Fluorobenzoylamino)-_3,4-dihydro-2,2,6-trimethyl-2H-1-
benzopyran-3-ol (Example 14), 

.tl:ans-6-Ethyl-4-(4-fluorobenzoylamino)-3,4-clihydro-2,2-dimethyl-2H-1-
benzopyran-3-ol (Example 15), 

.tl:ans-6-Ethyl-4-(4-fluorobenzoylethylamino)-3,4-dihydro-2,2-dimethy1-2H-
1-benzopyran-3-o1 (Example !6), 

.t.rana-4-(4-Fluorobenzoylamino)-3,4-d.ihydro-2,2-dimethyl-6-isopropy1-2H­
l-benzopyran-3-ol (Example 17}, 

iraru2-6-Ethyl-4-(4-fluorobenzoylmethylamino)-3,4-dihydro-2,2-dimethyl-
2H-1-benzopyran-3-ol (Example 23), 

.t.rarui-4-(4-Fluorobenzoylamino)-6-pentafluoroethyl-3,4-dihydr:o-2,2-
dimethyl-2H-l-benzopyran-3-ol (Example 29), 

.t.mn.s-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-
phenylsulphonyl-2H-1-benzopyran-3-ol (Example 32), 

~-4-( 4-Fluorobenzoylamino )-3,4-dihydro-2,2-dimethy1-6-phenyl-2H-1-
benzopyran-3-ol (Example 33), 



_......_ ___ ............. -.-·---·-""""''""'_ ..... ,.., ......... ~~~,,..,.., 

r r:~l~D,. \ h,f':FM~=rrr SHEET t I ~ , ... ~ .... ,.r: 'W'·--~ .. ,~n~ r l r ..... ,.~·:-~:-:··-~:.···:;~l i 

l [ 0 '" 'b:'~~~ .. Qt;;, ; I 1 \,,. i ,,,~-~-\; ~·...P'6' ~ l • 
I ;__, .... -... ,,_.,, ........ ,. .. ., .... ., ... ,. .... " .. _J I 
. ' 

-13-

kan.fi-6-Ethyl-4S-(4-fluorobenzoylamino)-3,4-dihydro-2,2-k--metliy1:2n:1:· .. o· .. "''" ........ J 
benzopyran-3R-ol (Example 35), 

D:ami-4R-(4-Fluorobenzoylamino)-3,4-dihydro-6-(1-hydroxyethyl)-2,2-
dimethyl-2H-1-benzopyran-3S-ol (Example 36), 

:trans.-4S-(4-Fluorobenzoylamino)-3,4-dihydro-6-(l-hydroxyethyl)-2,2-
dimethyl-2H-1-benzopyran-3R-ol (Example 37), 

trans-4-(4-tluorobenzoyl-methylamino)-3,4-dihydro-2,2-dimethyl-2H:-1-
benzopYTan-3-ol (Example 43), 

.tr.afil-6-t-Butyl-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-
benzopyran-3-ol (Example 46), 

.:trana-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-cyclopentyl-
2H-1-benzopyran-3-ol (Example 48) and 

mm- 4-{4-Fluorobenzoylamino)-3,4-dihydro-6-methoxy-2,2-dimethyl-2H­
l-benzopyran-3-ol (Example 50). 

The present invention also provides novel compounds of formula(!) and 
pharmaceutically acceptable salts thereof, where Y is N and R2 is 
hydrogen. Such compounds will hereinafter be referred to as compounds 
of formula (le). 

Examples of compounds of formula (Ic) include: 
I 

!Iarui-4-{2-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-
c]pyridin-3-ol (Example 38), 

itan.a-4-(3-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-
c]pj1Tidin-3-ol (Example 39) and 

.tra.ns-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-
c]pj1Tidin-3-ol (Example 40). 
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The present invention also provides novel compound~ of formula (1) and l 
pharmaceutically acceptable salts thereof, where x is''N'Rio""'wflere"i~iois-·~·"" 
hydrogen or C1-6 alkyl. Such compoilnds will hereinafter be referred to as 
compounds of formula (Id). 

An example of a compound of formula (Id) is: 

~-6-Cyano-4-( 4-fl uorobenzoylamino)-2,2-dimethyl-1,2,3 ,4-
t:etrahydroquinolin-3-ol (Example 45). 

Generally, compounds of formula (I) may be prepared by procedures 
generally described or analogous to those described in EP-0126311, EP-
0376524, EP-205292, EP-0250077, EP-0093535, 
EP-0150202, EP-0076075, W0/89/05808, EP-0350805, EP-0277611, 
EP-0277612, EP-0337179, EP-0355565 and EP-0466131. 

The invention also provides a process for the preparation of novel 
compounds of formula (!')or pharmaceutically acceptable salts thereof, 
which comprises acylating a compowid of formula (II'): 

wherein Y', R2' and R5' are the required variables Y, R2 or R5 as defined 
in formula (I) or a group convertible thereto and R3, R4, Rs, Rg, Rg and X 
are the required variables as define.d in formula (!), the RgNH group 
being mms to the R5 group, with and acylating agent of formula (Il!b): 

where R7 is as required and as defined in formula (I) and Lt is a leaving 
group; thereafter optionally or as necessary and in any appropriate order 
converting any Ri', R2' and R5' groups to R1, R2 and Rs respectively, 
interconverting Rg when hydrogen to Ct-6 alkyl, separating any 
enantiomers and forming a pharmaceutically acceptable salt or.solvate. 
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' ' In particular, the present invention also provides a pro~~~~!J~!.~!!#. _____ J 
preparation of compounds of formula (Ia), or a pharmaceutically 

acceptable salt thereof, which comprises acylating a compound of formula 

(Ila): 

(Ila) 

wherein Y', R2' and Rs' are Y, R2 or R5 as defined in formula (!)"or a 

group convertible thereto and Rg, R4, R(;, Rs, Rg and X are as defined in 

formula G}, the RgNH group being-.ti:am to the Rs' group, with an 

acylating agent of formula (Illa): 

where R'73' is 2- or 3-fluorophenyl or 2,4- or 3,4- difluorophenyl and Li is a 

leaving group; thereafter optionally or as necessary and In any 

appropriate order converting any Y, R2' or Rs' group to Y, R2 or R5 

respectively, interconverting Rg when hydrogen to C1-6 alkyl, separating 

any entantioners and forming a pharmaceutically acceptable salt. or 

solvate. 

The present invention also provides a process for the preparation of 

compounds of formula (Ib), or a pharmaceutically acceptable salt thereof, 

which comprises acylating a compound of formula (Ilb): 

(lb) 

where Ri' and R2' are both hydrogen or one of R1 and R2 is 

trifluoromethoxy, C1-6 alkyl optionally interrupted with oxygen or 

. substituted with hydroxy, C1-6 alkoxy or substituted aminocarbonyl, 

CF3A- (where A is CF2,-CO-,-CH2- or CHCOH)), aryl, aryl sulphonyl, aryl 
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C3_g cycloalkyl. C1-6 alkoxy. heteroaryl, arylcarbonyl, heteroarylcarbonyl, 
arylsulphinyl, heteroarylsulphinyl, heteroarylsulphonyl, in which any 

aromatic moiety is optionally substituted and the other is hydrogen, or 

groups convertible to any of these; Rs' is Rs as defined in formula (I) or a 

group convertible thereto and Ra, R4, Rt>, Ra, Rg and X are as defined in 

formula(!) the RsNH group being .trana to the Rs' group, with a 
compound of formula {IIIb): 

where R1 is as defined in formula {I) and Li is a leaving group; ·thereafter 

optionally or as necessary and in any appropriate order converting any 

Ri', R2' and Rs' groups to Ri, R2 and Rs respectively, interconverting Rg 

when hydrogen to C1-6 alkyl, separating any enantiomers and forming a 
pharmaceutically acceptable salt or solvate. 

The present invention also provides a process for the preparation of 

compounds of formula (le), or a pharmaceutically acceptable salt thereof, 

which comprises acyla ting a compound of formula (Ile): 

(lk:} 

in which Y is N~ Rs' is Rs, as defined in relation to formula (I) or a group 

convertible to Rs and R2' is hydrogen or a group convertible thereto, :R£, 
Ra, R4, Rs, Rg and X are as defined in formula (I), the RgNH group being 

~to the Rs' group, with an acylating agent of formula (Ilib): 

(lllb) 

where R7 is as defined in formula (I) and Li is a leaving group; thereafter 
optionally or as necessary and in any appropriate order converting any R2' 

or Rs' group to hydrogen or Rs respectively, interconverting Rs when 
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The present invention also provides a process for the preparation of 

compounds of formula (Id), or a pharmaceutically acceptable salt thereof, 
which comprises acylating a compowid of formula (lid): 

(lld) 

~· 

in which X' is NRio' where Rio' is hydrogen orC1-6 alkyl or a group 

convertible thereto, Y', R2' and Rs are Y, R2 and R5 respectively as 

defined in formula. (1) or groups convertible thereto and Ra, ~4, Rs, Rg 
and Rs are as defined in formula(!), the RgNH group being trans to the 

Rs' group, with an acylating agent of formula (!IIb): 

where R1 is as defined in formula (I} and Li is a leaving group, thereafter 

optionally or as necessary and in any appropriate order converting any Y', 

Rio', R2' or Rs' group to Y, Rio, R2 or Rs respectively, interconverting Rs 
when h.ydr.ogen to Ct-6 alkyl, separating any·enantiomers and forming a 

pharmaceutically acceptable salt or solvate. 

Examples of suitable leaving groups L1 include those mentioned in the 

above-mentioned patents, in particular EP-A-0 126 311 or are 

conventional in the art. 

The reaction conditions which may be used to carry out the above 
reactions are as outlined or analogous to those described in the above­
mentioned patents, in particular EP-A-0 126 311. 

In particular, the leaving group CL1) is a group that is displaceable by a 
primary or secondary amino nucleophile. Examples of such a group 

include Ct-4 alkylcarbonyloxy and halogen, such as chloro and bromo. 
When the leaving group (L1) is any of these examples, the acylating agent 
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of formula (Illa) or (Ilib) is either an acid anhydride or anl.acid,.halider·------·-· .. -.. i 

When it is an acid anhydride, it is, preferably, a mixed anhydride, which 

may be prepared in .aili.l from an aromatic or heteroaromatic carboxylic 
acid and an alkyl chlorocarbonate, such as ethyl chloroformate. 

When the acylating agent of formula (Illa) or (IIIb) is an acid anhydride, 

the acylation of the compound formula (!Ia), (!Ib), (Ile) or (Ild) is, 

preferably carried out using the anhydride as the solvent in the presence 

of an acid acceptor, such as sodium acetate. 

When the acylating agent of formula {!!Ia) or (I!Ib) is an acid halide, the 

acylation of the compound of formula (Ila), (IIb), (Ile) or (!Id), is, 

preferably, carried out in a non-aqueous medium, such as methylene 

chloride, in the presence of an acid acceptor, such as triethylamine, 

trimethylamine or pyridine~ 

Examples of suitable groups convertible to Y (or Rl)• R2 and" Rs include 

those described in the above-mentioned patents or are conventiOnal in the 

art. 

Interconversions of Rs when hydrogen to C1-6 alkyl may be carried out 
using conventional alkylation procedures for example using an 

alkylhalide in the presence of a base. 

It should be appreciated that racemates for formula (I) may be resolved or 

enantiomerically purified compounds of formula (!) may be prepared using 

procedures conventional in the art and in particular using the procedures 

outlined in EP-0430631 and EP-0355584. 

Suitably, the procedures outlined in or analogous to those described in 

Example 35 of the present specification may be used to prepare specific 

enantiomers of any compounds of formulae (I), (I'), (Ia), (Ib), (Ic) or (Id). 

Compounds of formulae (I'), (Ila), (!lb), (Ile) and (!Id) may be prepared 

from readily available starting materials using the procedures outlined or 
analogous to those described in the above-mentioned patents. 



-19-

Compounds of formulae (Illa) and (Illb) are either commercially available 

or may be prepared according to conventional procedures lmown in the art 

of organic chemistry. 

Novel compounds of formulae (I'), (Ila), (Ilb), (Ile) and (!Id) form an aspect 

of the present invention. 

Componnds of formula(!) in which Rs is hydroxy, Rs is C1-2 alkyl and Rg 

is hydrogen may ~ prepared according to the procedures outlined in 

R. Gerlcke et al. J. Med. Chem. Vol.34, p3074(1991). 

The invention also provides a pharmaceutical composition comprising a 

componnd of formula (I'), (Ia), (Ib), (le) or (d), or a pharmaceutically 

acceptable salt thereof, and a pharmaceutically acceptable carrier. 

The invention also provides the use of a componnd of formula a·), (Ia), 

(Ib), (Ic) or {Id), or a pharmaceutically acceptable salt thereof, in the 

treatment and/or prophylaxis of anxiety and/or mania and/or depression 

and/or the effects associated with withdrawal from substances of abuse 

such as cocaine, nicotine, alcohol and benzadiazepines and/or disorders 

treatable and/or preventable with anti-convulsive agents, such as 

epilepsy. 

The following examples and pharmacological test results illustrate the 

present invention: 

The following compounds were prepared by methods analgous to those 

described in the abovementioned patents publications. 
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Example 1 

.t.r.am-6-Cyano-3,4-dihydro-2,2-dimethyl-4-(3-fluoro­
benzoylamino)2H-1-benzopyran-3-ol. 

Mpt. 193-1940C. 

Example 2 

~-6-Cyano-3,4-dihydro-2,2-dimethyl-4-(2-fluoro­

benzoylamino)2H-1-benzopyran-3-ol 

Mpt.163-5° 

Example 3 

l~!~~~~~l 
· I <-~ ~... (..1.1 f\ '-~ ··i'.;~ !.· , ~ ; u ~,;; ~· .. i~ ~c,Ji.J! • ,l 

I L-··~----·---·----.,~--J ! 
~ ~ 
\.. _.. ......... -· -··- .•... ··----·· ......... ·-·-···· -···--·- ...... ···-·· .... ' 

.tra.ns,-6-Trifluoromethoxy-3,4-dihydro-2,2-dimethyl-4-(3-
fluorobenzoylamino )2H-1-benzopyran-3-ol 
Mpt. 127-30°C 

Example4 

.t.ran.5-3,4-Dihydro-2,2-dimethyl-4-{4-fluorobenzoylamino)-
2H-1-benzopyran-3-ol 

Mpt 174-5°C 

Example fi 

~-6-Cyano-3,4-dihydro-2,2-dimethyl-4-( 4-fluoro­
benzoylamino)2H-1-benzopyran-3-ol, 

Mpt. 229-23QOC. 

3R, 4S isomer (compound B) Mpt. 224-5°C 



Mpt. 177-9°C 

Example 7 

~-6-Trifluoromethyl-4-(4-fluorobenzoylamino)-3,4-dihydro-2.2-

dimethyl-2H-1-benzopyran-3-ol, 

Mpt. 185-7°C 

Example 8 

.tran.5.-6-Cyano-4-( 4-fluorobenzoylmethylamino)-3,4-dihydro- 2,2-dimethyl-

2H-1-benzopyran-3-ol, 

Mpt. 230-4 °C 

Example9 

~-6-Ethylcarbonyl-3,4-dihydro-2,2-dimethyl-4-(4-

fluorobenzoylamino )2H-1-benzopyran-3-ol, 

Mpt. 205-2070C. 

Example 10 

.ti:ana-6-Ethylcarbonyl-3,4-dihydro-2,2-dimethyl-

4-(4-fluorobenzoylmethylamino)2H-1-benzopyran-3-ol, 

Mpt. 210-212oc. 
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Example 11 

.t.Iarui-6-Acetyl-4-(4-fluorobenzoylmethylamino)-3,4-dihydro-2,2-dimethyl-

2H-1-benzopyran-3-ol, 

Mpt. 207-8°C 

Example 12 

~-6-Cyano-3,4-dihydro-4-(4-fluorobenzoylethylamino)-2,2-dimethyl-

2H-1-benzopyran-3-ol 

mp 172-175 oc 

Example 13 

~-4-( 4-Fluorobenzoyfamino)-3,4-dihydro-2,2-climethyl-7-nitro-2H-1-

benzopyran-3-ol 

mp 231-233 oc 

Example 14 

~-4-( 4-Fluorobenzoylamino)-3,4-dihydro-2,2,6-trimethyl-2H-1-

benzopyran-3-ol 
mp 185-186 oc 

Example 15 

~-6-Ethyl-4-( 4-fluorobenzoylamino)-3,4-dihydro-2,2-dime~hyl-2H-1-

benzopyran-3-ol 

mp 235-237 oc 

Example 16 

.t.rarui-6-Ethyl-4-(4-fluorobenzoylethylamino)-3,4-dihydro-2,2-dimethyl-2H-

1-benzopyran-3-ol 
mp 175 oc 
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Example 17 

.trana-4-( 4-Fluorobenzoylamino )-3 ,4-dihydro-2,2-dimethyl-6-isopropyl-2H-

1-benzopyran-3-ol 

mp 235-236 oc 

Example 18 

.t.rana-6-Acetyl-4-(4-fluorobenzoylam.ino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3-ol 
mp 203 oc 

Example 19 

D:ana-6-Acetyl-4R-(4-fluorobenzoylam.ino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3S-o1 

mp 162-163 oc 

Example 20 

Example21 

karui-6-Cyano-4S-(3-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopYTaD-3R-ol 
mp 221 oc 

Example 22 

tran.s-6-Cyano-4R-(3-fluorobenzoylamino)-3,4-dihydro-2.2-dimethyl-2H-1-

benzopyran-3S-ol 
mp 221 oc· 
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Example 23 

.tra.ns-6-Ethyl-4-(4-fluorobenzoylmethylamino)-3,4-dihydro-2,2-dimethyl-

2H-1-benzopyran-3-ol 

mp 162-164 oc 

Example 24 

.trana-6-Cyano-4S-(2-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3R-ol 

mp 163-165 oc 

Example 25 

.tra.rui-6-Cyano-4S-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethy1-2H-1-

benzopyran-3R-ol 

mp 224-225 oc 

Examnle 26 

.tran_s-6-Cyano-4-(4-fluorobenzoylamino}3,4-dihydro-2,2,3-trimethyl-2H-1-

benzopyran-3-ol 
mp 218-220 oc 

Example 27 

.tl:arui-4-( 4-Fluorobenzoylamino )-3 ,4-dihydro-2,2-dimethyl-6-nitro-2H-1-

benzopyran-3-ol 

mp 197-198 oc 

Example 28 

.t.mm-6-Cyano-4S-(2,4-difluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-

2H-l-benzopyran-3R-ol 

mp 175-176 oc 
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Example 29 
) 

i .. .-..,•. ,. ..... .,u.·· ·•.·· ,.,.,, ••• w;.-.""""""'-----~---

. 1ra.Wi-4-(4-Fluorobenzoylamino}-6-pentafluoroethy1-3,4-dihydro-2,2-

dimethyl-2H-1-benzopyran-3-ol 
mp 181 oc 

Example30 

.tr.an.5-4;.(4-Fluorobenzoylamino)-3,4-.d.ihydro-6-methoxycarbony1-2,2-

dimethyl-2H-1-benzopyran-3-o1 

mp 198 oc 

Example31 

~-6-Acetyl-4-(3-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3-ol 
mp212 oc 

Example 32 

.trfills-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-

phenylsulphony1-2H-1-benzopyran-3-ol 

mp 239-240 oc 

Example 33 

.t.ran.a-4-(4-Fluorobenzoylamino)-3,4-clihydro-2,2-dimethyl-6-pheny1-2H-1-

benzopyran-3-ol 
mp 164-165 oc 

Example 34 

~-6-Fluoro-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3-o1 

mp 164-165 oc 
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Example 35 

.trana-6-Ethyl-4S-(4-fluorobenzoylam1no)-3,4-dihydro-2,2-dimethyl-2H-1-
benzopJTan-3R-o1 

(-)-Mandelic acid was used to resoive the residue from resolution of trans-
4-amino-6-ethyl-2,2-dimethyl-chroman-3-ol (to give the 38, 4R enantiomer 
- as described in EPA 412 760) under standard resolving conditions using 
acetone as recrystallisation solvent. This furnished trans-4S-amino-6-
ethyl-2,2-dimethylchroman-3R-ol D-mandelate. 

The 4S, 3R-aminoalcohol mandelate ( 4.0 g) was dissolved in 

dichloromethane (250 ml) and triethylamine (3.34 ml) and cooled in an ice 

bath. To this stirred solution was added 4-fluorobenzoyl chloride (1.7 g) 

dropwise. On completion of addition the reaction mixture was allowed to 
attain room temperature and was stirred overnight. The solvent was 
evaporated and the residue was taken up in ethyl acetate (150 ml). This 

solution was washed with 5% sodium bicarbonate solution, anci brine, and 
dried over anhydrous magnesium sulphate. Filtration and evaporation 
and recrystallisation of the residue from Ethyl acetate-hexane gave the 

title compound of example 35. mp 132-136°C. a.D/20 + 69.1° (methanol, 

C=l.0). 

NMR(CDCL3)5 1.21 (3H, t, J = 8 Hz) 
1.28 (3H, s) 

1.49 (3H, s) 

2.88 (2H, q, J = 8 Hz) 
3.76 (lH, d, J = 9 Hz) 

4.46 (lH, broads) 

5.21 (lH, t. J = 9,8 Hz) 

6.41 (lH, d, J = 8 Hz) 

6.80 ClH, d, J = 9 Hz) 

7 .07 (2H, irregular m) 

7.17 (2H, t, J = 9 Hz) 

7.74 (2H, m) 
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Example 36 

~-4R-(4-Fluorobenzoylamino}-3,4-clihydro-6-(l-hydroxyethyl)-2,2-

dimethyl-2H-1-benzopyran-3S-o1 

mp 132-133 oc 

Example 37 

.tran.s.-4S-(4-Fluorobenzoylamino}-3,4-dihydro-6-(1-hydroxyethyl}-2,2-

dimethyl-2H-1-benzopyran-3R-ol 

mp 133-134 oc 

Example 38 

.:trans.-4-(2-Fluorobenzoylamino)-3,4-dihydro.:.2,2-dimethyl-2H-pyrano[3,2-

c)pyriclin-3-ol 

mp254 oc 

Example39 

~-4-(3-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-pyrano[3,2-

c]pyridin-3-ol 

mp 259-261 oc 

Example 40 

.tl:afil-4-{4-Fluorobenzoylamino)-3,4-clihydro-2,2-dimethyl-2H-pyrano[3,2-

c]pyriclin-3-ol. 

mp 254-255 oc 

Example 41 

trans-6-Cyano-4-{3,4-difl uorbenzoyl-methylamino)-3,4-dihydro-2,2-

. dimethyl-2H-1-benzopyran-3-ol 

mp 199-200°C 



... . .. . .... -·~ ··-.·····. 

-28-

Example 42 

trans-4-(4-fluorobenzoyl-methylamino)-6-trifluoromethy1-3,4-dihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol 
mp 196-197°C 

Example 43 

trans-4-(4-fluorobenzoyl-methylamino)-3,4-dihydro-2,2-dimethyl-2H-1-

benzopyran-3-ol 

mp 160-161°C 

Example 44 

trans-6-cyano-4S-(3,4-diflu_orobenzoylamino)-3,4-dihydro-2,2-dimethyl-
2H-1-benzopyran-3R-ol 

mp 227°C 

Example 45 

.tra.n§-6-Cyano-4-(4-fluorobenzoylamino)-2,2-dimethyl-1,2,3,4-

tetrahydroquinolin-3-ol 
mp 244-248 oc 

Example 46 

~-6-t-Butyl-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2-climethy1-2H-1-

benzopj'Tan-3-ol 
mp 163-166 oc 

Example 47 

.t.ra.ns-4-( 4-Fluorobenzoylaniino )-3,4-dihydro-6-iodo-2,2-dimethy1-2H-1-
benzopyran-3-ol 
mp 204-205 oc 
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Example 48 

.trarul-4-{4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-cyclopentyl-
2H-l-benzopyran-3-ol 
mp 173-174 oc 

Example 4~ 

.traru2- 6-Aminocarbonylmethyl-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol 
mp 190 oc 

Example 50 

!rafil- 4-(4-Fluorobenzoylamino)-3,4-dihydro-6-methoxy-2t2-d.imethyl-2H-
1-benzopyran-3-ol 
mp 155-156 oc 
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PHARMACOLOGICAL DATA 

1. Geller-Seifter PrQcedure 

Potential anxiolytic properties are evaluated using the Geller-Seifter 
procedure based on that originally described by Geller and Seifter, (1960) 
Psychopharmacologia, 1, 482-492. This procedure has been shown to be 
selective for drugs with anxiolytic properties (Cook and Sepinwall, (1975) 
"Mechamsm of Action of Benzocliazepines" ed. Costa, E. and Greengard, 
P., Raven Press, New York, pp. 1-28). 

Rats are trained on a variable interval 30 sec schedule (VI30) to press a 
lever in order to obtain food reward. The 5 min sessions of the VI30 
schedule alternate with 2-5 min of a schedule (FR5) in which every 5th 
lever press is followed by presentation of a food pellet paired with a 0.5 sec 
mild footshock. The tot.al study lasts approximately 30 mins. Rats 
typically respond with high rates oflever pressing under the VI30 
schedule and low response rates under the FR5 'conflict' session. 
Anxiolytic drugs increase the suppressed response rates of rats in a 
'conflict' session. 

Drugs are administered intraperitoneally or orally to groups of 3-8 rats 30 
to 60 mins before testing. 

The results are expressed as the percentage increase in the square root of 
the total number oflever presses in the FR5 'conflict' session. Square root 
transformation is necessary to norpialise the data for statistical analysis 
using parametric methods. 

The compound of Example 4 showed a significant increase in responding 
in the 'conflict' session at a dose of lOmg/kg p.o. 

2. MES TEST 

The maximal electroshock seizure (MES) test in rodents is one of the most 
widely used models of human grand mal epilepsyl. In this model, 



Method 

Mice {male, Charles River, U.K. CD-1 strain, 25-30g) are randomly 

assigned to groups of 10-20 and dosed orally or intraperitoneally at a dose 

volume of lOmJJkg with various doses of compound (1-100 mg/kg) or 

vehicle. Mice are then subjected at 30 or 60 min post dose to a variable 

voltage electroshock (0.1sec.,50 Hz, sine wave form) via a buccal and a 

subcutaneous electrode. The mean voltage and standard error required to 

induce a tonic seizure in 50% (CV 50) of the mice in the group is 

determined by the 'up and down' method of Dixon and Mood (1948)2. 

Statistical comparisons between vehicle- and drug-treated groups are 

made using the method of Litchfield and Wilcoxon (1949)3. 

In control animals the CV 50 is usually 40 - 50V. Hence the first animal in 

the control group is subjected to a voltage of 45V. If a tonic seizure does 

not ensue, the ,voltage is increased for a subsequent mouse. If a tonic 

convulsion does occur, then the voltage is decreased, and so on until all 

the animals in the group have been tested. 

The percentage increase or decrease in CV 50 for each group compared to 
the control is calculated. 

Studies are carried out using a Heathkit. shack gene:rator with totally· 

variable control of shock level from 0 to 200V and voltage steps of 5V are 

used. 

Drugs are suspended in 1 % methyl cellulose. 

Reference 

1. Swinyard, E.A. (1972). Electrically-induced convulsions. In: 
Experimental Models of Epilepsy ed. Purpura, D.P. et al., 433-458, Raven 

Press, New York. 
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2. 
126. 

............ , .... 

3. Litchfield, J.T. and Wilcoxon, F. (1949). J. Pharmacol. Exp. Ther . 
.afi, 99-113. 

Results 

Compounds ofExamples 1-3, 5, 7, 8, 18, 20, 21, 25, 30, 31, 35 and 37 and 

compound X showed a significant increase in CV 50 at a dose of 10 mg/kg 

p.o. 

3. X-Maze 

Introduction 

The X-maze test of aruciety (Handley and Mithani, 1984) examines the 
exploratory 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 arms following drug 

pretreatment is therefore postulated to indicate anxiolytic effects. 

Meth2d 

The X-maze was raised 70cm above the floor and consisted of two enclosed 
arms 45cm Oong) x 15cm (wide) x lOcm {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 were marked into two equal sections. Rats were 
placed onto 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 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 that in the enclosed arms and rats typically show a clear 
preference for the enclosed arms. Aruciolytic 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 entries made onto, and the time spent on, the 
whole of the open arms. These four measures of anxiety, and also the 
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total number of sections traversed, were calculated fojea~h--anima[ .... - ... , ... i f 
Drugs are administered intraperitoneally or oraily to J,..oups-of-6···to ·12-rats,,J 
30 to 60 mins before testing. Statistical comparisons between vehicle- and 
drug-treated groups were made using a Mann-Whitney 'U' test (two 
tailed). 

S.L. Handley and S. Mithani, Arch. Phannacol., 1984 .3211-5 

RESULTS 

The compound of Example 21, caused a significant increase in open arm 
entries at a dose of 30 mg/kg p.o. 
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1. A method of treatn;tent and/or ·prophylaxis of anxiety and/or mania, 
and/or depression and/or the effects associated with withdrawal 
from substances of abuse. and/or disorders treatable and/or 
preventable with anti-convulsive agents, comprising administering 
to the sufferer in need thereof an effective or prophylactic amount of 
a compound of formula (!) or pharmaceutically acceptable salt 
thereof: 

(I) 

wherein: 

either Y is N and R2 is hydrogen, or Y is C-R1 

where: 

either one of R 1 and R2 is hydrogen and the other is selected from 
the 'Class of hydrogen, C3_g cycloalkyl, C1-6 alkyl optionally 
interupted by oxygen or substituted by hydroxy, C1-6 alkoxy or 
substituted aminocarbonyl, C1-6 alkylcarbonyl, C1-6 
alkoxycarbonyl, C1-6 alkylcarbonyloxy, C1-6 alkoxy, nitro, cyano, 
halo, trifluoromethyl, CF3S, or a group CF3-A-, where A·is -CF2-1 -

CO-, -CH2- or CH(OH), trifluoromethoxy, C1-6 alkylsulphinyl, C1-6 
alkylsulphonyl, C1-6 alkoxysulphinyl, C1-6 alkoxysulphonyl, aryl, 
heteroaryl, arylcarbonyl, heteroarylcarbonyl, arylsulphinyl, 
heteroarylsulphinyl, arylsulphonyl, heteroarylsulphonyl in which 
any aromatic moiety is optionally substituted, C1-6 
alkylcarbonylamino, C1-6 alkoxycarbonylamino, C1-6 
alkyl-thiocarbonyl, Ct-6 alkoxy-thiocarbonyl, C1-6 
alkyl-thiocarbonyloxy, 1-mercapto C2-1 alkyl, formyl, or 
aminosulphinyl, aminosulphonyl or aminocarbonyl, any amino 
moiety being optionally substituted by one or two C1-6 alkyl groups, 
or c1_6 alkylsulphinylamino, C1-6 alkylsulphonylamino,C1_6 
alkoxysulphinylarnino or C1-6 alkoxysulphonylarnino, or ethylenyl 
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. 1 I 

terminally substituted by C1-6 alkylcarbonyl, nitr(ror·cyano;··or··"''·'""·"'""··-··-.l 

-C(C1-6 alkyl)NOH or -C(C1-6 alkyl)NNH2, or one of Ri and R2 is 
nitro, cyano or Ci-3 alkylcarbonyl and the other is methoxy or 
amino optionally substituted by one or two C1-6 alkyl or by C2_7 
alkanoyl; 

one ofR3 and R4 is hydrogen or C1_4 alkyl and the other is C14 

alkyl or R3 and ~ together are C2_5 polymethylene; 

R5 is C1-6 alkylcarbonyloxy, benzoyloxy, ON02, benzyloxy, 

phenyloxy or C1-6 alkoxy and Rs and Rg are hydrogen or Rs is 

hydroxy and Rs is hydrogen or C1-2 alkyl and Rg is hydrogen; 

R1 is fluorophenyl; 

11111111 llllll IHll 11111111111 · 
* C L M S * 

Rs is hydrogen or C1-6 alkyl; 

the Rs-N-CO-R7 group being trans to the R5 group; 

and Xis oxygen or NR10 where Rio is hydrogen or C1-6 alkyl. 

2.. A pharmaceutical composition for use in the treatment and/or 
prophylaxis of anxiety and/or mania and/or depression and/or the 

effects associated with withdrawal from substances of abuse and/or 
disorders treatable or preventable with anti-convulsive- agents, 
which comprises an effective amount of a compound of formula (I), 

or a pharmaceutically acceptable salt thereof. as defined in claim 1, 

and. a pharmaceutically acceptable carrier. 

3. The use of a compound of formula (1), as defined in claim 1, or a 

pharmaceutically acceptable salt thereof, for the manufacture of a 

medicament for the treatment and/or prophylaxis of anxiety and/or 
mania and/or depression and/or the effects associated with 

withdrawal from substances of abuse and/or disorders treatable or 
preventable with anti-convulsive agents. 
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Y is C-R1. where: 

either one of R 1 and R2 is hydrogen and the other is selected from 

the class of hydrogen, C1-6 alkylcarbonyl, C1-6 alkoxycarbonyl, C1-
6 alkylcarbonyloxy, Ct-6 alkylhydroxymethyl, nitro, cyano, chloro, 

trifluoromethyl, trifluoromethoxy, C1-6 alkylsulphinyl, Ci.s 
hlkylsulphonyl, C1-6 alkoxysulphinyl, C1-6 alkoxysulphonyl, C1-6 
alkylcarbonylamino, C 1-6 alkoxycarbonylamino, C 1-6 

alkyl-thiocarbonyl, C1-6 alkoxy-thiocarbonyl, C1-6 
alkyl-thiocarbonyloxy, 1-mercapto C2_7 alkyl, formyl, or 

aminosulphinyl, aminosulphonyl or aminocarbonyl, the amino 

moiety being optionally substituted by one or two C1-6 alkyl groups, 

or C1-6 alkylsulphinylamino, C1-6 alkylsulphonylamino,C1-6 
alkoxysulphinylamino or C1-6 alkoxysulphonylamino, or ethylenyl 
terminally substituted by C1-6 aikyicarbony!, nitro or cyano, or 

-CCC1-6 alkyl)NOH or -CCC1-6 alkyl)NNH2, or one ofR1 and R2 is 
nitro, cyano or C1-3 alkylcarbonyl and the other is methoxyor 

amino optionally substituted by one or two C1-6 alkyl or by C2-7 
alkanoyl; 

one ~f R3 and R4 is hydrogen or Ct-4 alkyl and the other is C1.4 
alkyl or R3 and R4 together are C2_5 polymethylene; 

Rs is hydroxy and R(; is hydrogen; 

R1 is fluorophenyl; 
~---

\ \\\\\\\ \U~ ~ 1\11) II~\\ 
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Rs is hydrogen or C1-6 alkyl; and 

~ is hydrogen; 

the Rs-N-CO-R7 group being trans to the Rs group. 

5. A pharmaceutical composition according to claim 2 wherein the 
compound of formula (I) is as defined in claim 4. 
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7. A compound of formula (Ia) or a pharmaceutically acceptable salt 
thereof 

---------~ 

(la) 

1111111111111111111 1111111 1111 
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wherein variables Y, R2. R3, 14, Rs. Rs. Rg, Rg and X are as 
defined-in relation to formula (I) i~ claim 1 and R1 is 2- or 
3-.fluorophenyl or where R1 is 2, 4- or 3,4- clifluorophenyl. 

8. A compound of formula (Ia) as defined in claim 7 selected from the 
group consisting of; 

trans-6-Cyano-3,4-clihydro-2,2-dimethyl-4-(3-.tluoro­
benzoylamino)2H-l-benzopyran-3-ol (Example 1), 

·traris-6-Cyano-3,4-clihydr~-2,2-dimethyl-4-(2-fluoro­
benzoylalllino)2H-1-benzopyran-3-ol (Example 2), 

~-6-Trifluoromethoxy-3,4-dihydro-2,2-dimethyl-4-(3-
fluorobenzoylamino)2H-1-benzopyran-3-ol (Example 3), 

trans-6-Cyano-4S-(3-.tluorobenzoylamino}3,4-dihydro-2,2-dimethyl-
2H-1-benzopyran-3R-ol (Example 21), 

.tra.n.a-6-Cyano-4R-(3-fluorobenzoylamino)-3,4-clihydro-2,2-dimethyl­
~H-1-benzopyran-3S-ol (Example 22), 

.t.rarui-6-Cyano-4S-(2-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-
2H-1-benzopyran-3R-ol (Example 24), 



~-6-Acetyl-4-(3-fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-
2H-1-benzopyran-3-ol (Example 31), 

trans-6-Cyano-4-(3,4-difluorbenzoyl-methylamino)-3,4-dihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol (Example 41) and 

trans-6-cyano-4S-(3,4-difluorobenzoylamino}-3,4-dihydro-2,2-
dimethyl-2H-l-benzopyran-3R-ol (Example 44) or a 
pharmaceutically acceptable salt thereof. 

9. A compound of formula (Ib) or pharmaceutically acceptable salts 
thereof: 

(lb) 

wherein variables Ra, R4, Rs, R(), R1. Rs, Rg and X are as defined 
in relation to formula (I) in claim 1 and Y' is CR1 where Ri and R2 
are both hydrogen or one ofR1 and R2 is trifluoromethoxy, C1-6 
alkyl optionally interrupted with oxygen or substituted with 
hydroxy, C1-6 alkoxyor substituted amino-carbonyl, CF3A-(where 
A is -CF2-, -CO-, -CH2) or CH(OH), aryl sulphonyl, aryl C3.g 
cycloalkyl, C1-6 alkoxy, heteroaryl, arylcarbonyl? 
heteroarylcarbonyl, arylsulphinyl, heteroarylsulphinyl, 
heteroarylsulphonyl, in which any aromatic moiety is optionally 
substituted and the other is hydrogen. 

10. A compound of formula (Ib) as defined in claim 9 selected from the 
group consisting of: 

karui-3 ,4-Dihyd ro-2 ,2-dimethyl-4-( 4-fl uorobenzoylamino )-
2H-1-benzopyran-3-ol (Example 4), 

l \11\11\ ll\1\1111\l lllll I\ \Ill · 
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trans-6-Ethyl-4-(4-fluorobenzoylam.ino)-3,4-dihydro-2,2-dimethyl-

2H-1-benzopyran-3-ol (Example 15), 

Y:an.a-6-Ethyl-4-(4-fluorobenzoylethylamino)-3,4-dihydro-2,2-

dimethyl-2H-1-benzopyran-3-ol (Example 16), 

t.I:aru2-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-

isopropyl-2H-1-benzopyran-3-ol (Example 17), 

trans-6-Ethyl-4-(4-fluorobenzoylmethylamino)-3,4-dihydro-2,2-

dimethyl-2H-l-benzopyran-3-ol (Example 23), 

,kam-4-(4-Fluorobenzoylamino)-6-pent.afluoroethyl-3,4-dihydro-2,2-

dimethyl-2H-1-benzopyran-3-oI (Example 29), 

:tran.a-4-(4-Fluorobenzoylamino)-3,4-dihydro•2,2-dimethyl-6-

phenylsulphonyl-2H-1-benzopyran-3-ol (Example 32), 

,kam-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-6-phenyl-

2H-1-benzopyran-3-ol (Example 33), 

~-6-Ethyl-4S-(4-.fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-

2H-1-benzopyran-3R-ol (Example..35), 

trans-4R-(4-Fluorobenzoylamino)-3,4-dihydro-6-(1-hydroxyethyl)-

2,2-dimethyl-2H-1-benzopyran-3S-ol (Example 36), · 

trans-4S-{4-Fluorobenzoylamino)-3,4-dihydro-6-(1-hydroxyethyl)-

2,2-dimethyl-2H-1-benzopyran-3R-ol (Example 37), 

trans-4-( 4-fl uorobenzoyi-methylamino)-3,4-dihydro-2,2-dimethyl-
2H-l-benzopyran-3-ol (Example 43), 

~-6-t-Butyl-4-(4-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethy1-
2H-1-benzopyran-3-ol (Example 46), --

//fl/lf////l// lfl////1/1 11111/ 
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cyclopentyl-2H-1-benzopyran-3-ol (Example 48) and 

.tran.a- 4-( 4-Fl uorobenzoylamino )-3,4-dihydro-6-methoxy-2 ,2-
dimethyl-2H-1-benzopyran-3-ol (Example 50), or a 
pharmaceutically acceptable salt thereof. 

11. A compound of formula (le), or a pharmaceutically acceptable salt 
thereof: 

(I) 

where Ra, R4, Rs, Rf;, R1, Rg, Rg and X are as defined in relation to 
formula (!) in claim 1 and Y is N and R2 is hydrogen. · 

12. A compound of formula (le) as defined in claim 11, select.ed from the 
group consisting of: 

kaM-4-(2-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H­
pyrano[3,2-c]pyridin-3-ol (Example 38), 

:tl:an.a-4-(3-Fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H­
pyrano(3,2-c]pyridin-3-ol (Example 39} and 

.tra.ru2-4-(4-F1uorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H­
pyrano(3,2-c]pyridin-3-ol (Example 40), or a pharmaceutically 

acceptable salt thereof. 

13. A compound of formula (Id), or a pharmaceutically acceptable salt 
thereof: 

11111111 111111 Hiil 11111111111 
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(I) 

where Xis NRio where Rio is hydrogen or C1-6 alkyl and Y, R2, 

R3, R4, Rs. R(), R1, Rg, and Rg are as defined in relation to formula 
(I) in claim 1,. 

14. A compound of formula (Id) as defined in claim 13, selected from the 

group consisting of: 

trans-6-Cyano-4-(4-fluorobenzoylamino)-2,2-dimethyl-1,2,3,4-

tetrahydroquinolin-3-ol {Example 45), or a pharmaceutically 

acceptable salt thereof. 

15. A compound of formula (I') selected from the group consisting of: 

trans-6-Cyano-3,4-dihydro-2,2-dimethyl-4-(4-fluoro­

benzoylamino)2H-1-benzopyran-3-ol, (Example 5), 

trans-6-Chloro-3,4-dihydro-2,2-dimetby1-4-(4-fluoro­

benzoylamino)2H-1-benzopyran-3-ol, (Example 6), 

:trans-6-Trifluoromethyl-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2-
dimethyl-2H-1-benzopyran-3-ol, (Example 7), 

trans-6-Cyano-4-( 4-fluorobenzoylmethylamino)-3,4-dihydro- 2,2-

dimethyI-2H-1-benzopyran-3-o1, (Example 8), 

trans-6-Ethylcarbonyl-3,4-dihydro-2,2-dimethyl-4-(4-

fluorobenzoylamino)2H-l-benzopyran-3-ol, (Example 9), 

trans-6-Ethylcarbonyl-3,4-dihydro-2,2-dimethyl-

4-( 4-fl uorobenzoylmethylamino)2H- l-benzopyran-3-ol, (Example 

10), 

I llM~ Ill~ Hl/11111111111/ 
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.trans-6-Cyano-3, 4-dihydro-4-( 4-fl uorobenzoy le thylamino )-2,2-

dimeth yl-2H-1-benzopyran-3-o 1(Example12), 

~-4-( 4-Fl uorobenzoylamino )-3,4-dihydro-2,2-dimethyl-7-ni tro-

2H-1-benzopyran-3-ol (Example 13), 

.tra.n.s-6-Acetyl-4-(4-Fluorobenzoylamino)-3,4-clihydro-2,2-climethyl-

2H-1-benzopyran-3-ol (Example 18). 

trans-6-Acetyl-4R-(4-fluorobenzoy1amino)-3,4-dihydro-2,2-dimethyl-

2H-1-benzopyran-3S-ol (Example 19), 

~-6-Acetyl-48-( 4-fl uorabenzoylamino )-3,4-dihydro-2,2-dimethyl-

2H-1-benzopyran-3R-ol (Example 20), 

:trans-6-Cyano-48-(4-fluorobenzoylamino)-3,4-clihydro-2,2-climethyl-

2H-1-benzopyran-3R-ol (Example 25), 

trans-6-Cyano-4-(4-fluorobenzoylamino)-3,4-dihydro-2,2,3-

trimethyl-2H-1-benzopyran-3-ol (Example 26), 

trans-4-(4-Fluorobenzoylamino)-3,4-clihydro-2,2-climethyl-6-nitro-

2H-1-benzopyran-3-ol (Example 27), 

trans-4-(4-Fluorobenzoylamino)-3,4-clihydro-6-methoxycarbonyl-

2,2-climethyl-2H-1-benzopyran-3-ol (Example 30), 

trans-6-Fluoro-4-(4-fluorobenzoylamino)-3,4-clihydro-2,2-climethyl-

2H-1-benzopyran-3-ol (Example 34), 

trans-4-(4-fluorobenzoyl-methylamino)-6-trifluoromethy1-3,4-

dihydro-2,2-dimethy1-2H-1-benzopyran-3-ol (Example 42), 

trans-4-(4-Fluorobenzoylamino)-3,4-dihydro-6-iodo-2,2-dimethyl-

2H-1-benzopyran-3-ol (Example 47) and 

I lllllll llllll lllll IIlll II llll 
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mm.a- 6-Aminocarbonylmethyl-4-(4-fluorobenzoylatmnnt-~·;.i:-·----··-··---' 
dihydro-2,2-dimethyl-2H-1-benzopyran-3-ol (Example 49) or a 

pharmaceutically acceptable salt thereof. 

16. A compound of formula (Ia), (Ib), (le) or (Id), according to any one of 

claims 7, 9, 11and13, or a pharmaceutically acceptable salt thereof 

wherein R3 and Ri are both methyl. 

17. A compound of formula (la), (Ib), (le) or (Id), according to any one of 

claims 7, 9, 11, 13 and 16, or a pharmaceutically acceptable salt 

thereof wherein Rs is hydroxy and Rs and Rg are hydrogen. 

18. A compound of formula (Ia), (Ib) or (le) according to any one of 

claims 7, 9, 11, 16 and 17, or a pharmceutically acceptable salt 

thereof wherein Xis oxygen. 

19. A compound of formula (la), (Ib) or (Id) according to any one of 

claims 7, 9, 13 and 16 to 19, or a pharmceutica11y acceptable salt 

thereof wherein Y is R1 and Riis cyano, methoxy, 

trifluoromethoxy, chloro, trifluoromethyl, ethylcarbonyl, acetyl, 

hydrogen, methyl, ethyl, isQ-propyl,tertiary-butyl, nitro, C2F5, 

methoxycarbonyl, phenylsulphonyl, phenyl, fluoro, iodo, 

cyclopentyl, aminocarbonylmethyl and 1-hydroxyethyl and R2 is 

hydrogen 

20. A compound according to claim 19 wherein R1 is cyano, ethyl or 

acetyl and R2 is hydrogen. 

21. A compound of formula (lb» (le) or (Id) according to any one of 

claims 9, 11, 13 and 16 to 20, or a pharmaceutically acceptable salt 

thereof wherein R1 is 2-fluorophenyl, 3-fluorophenyl, 4-

fluorophenyl, 2,4-difluorophenyl or 3,4-difluorophenyl. 

22. A compound of formula (Ia), (lb), (le) or (Id). according to any one of 

claims 7, 9, 11, 13 and 16 to 21, or a pharmaceutically acceptable 

salt thereof wherein Rg is hydrogen, methyl or ethyl. __ 
-~ 
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24. 
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A compound offormula (Ia),::. (Ic) or Cid), accordinJ J...:y::~ ! 
claims 7, 9, 11, 13and 16 to 22, or a pharmaceutically l~~~P.~E!~ .. ----·---.. .,----.. ···-·-... ..J 
salt thereof wherein the compound has the 4S,3R configuration. 

A process for the preparation of compounds of formula (I') as listed 

in claim 15, or pharmaceutically acceptable salts thereof: 

which comprises acylating a compound of formula (II'): 

(If) 

wherein Y, R2' and Rs' are the required variables Y, R2 or Rs as 

defined in formula (I) or a group convertible thereto and Ra. R4. Rt;. 
Rg, Rg and X are the required variables as defined in formula (!), 

the RgNH group being .karu2 to the Rs group, with and acylating 

agent of formula (Il!b): 

(IIIb) 

where R1 is as required and as defined in formula (I) and Li is a 

leaving group; thereafter optionally or as necessary and in any 

appropriate order converting any Ri', R2' and Rs' groups to R1, R2 

and R5 respecti~ely, interconverting Rs when hydrogen to C1-6 

alkyl, separating any enantiomers and forming a pharmaceutically 

acceptable salt or solvate. 

25. A process for the preparation of compounds of formula (Ia) as 

defined in cl~ 7, or a pharmaceutically acceptable salt thereof, 

which comprises acylating a compowid of formula (Ila): 

11111111111111 Hill 11111111111 
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wherein Y, R2' and Rs' are Y, R2 or R5 as defined in"'fo.rmulaJllnr, ..... _ I 
a group convertible theretD and R3, R4, Rt;, Ra, Rg and X are as 

defined in formula (I), the RgNH group being .trans to the R5' 
group, with an acy1ating agent of formula (Illa): 

where R1a is 2- or 3-fluorophenyl or 2,4- or 3,4- difluorophenyl and 

Li is a leaving group; thereafter optionally or as necessary and in 

any appropriate order converting any Y', R2' or Rs' group to Y, R2 

or Rs respectively, interconverting Rg when hydrogen to C1.6 alkyl, 
separating any entantioners and forming a pharmaceutically 

acceptable salt or solvate. 

26. A process for the preparation of compounds of formula (Ib) as 

defined in claim 9, or a pharmaceutically acceptable salt thereof, 

which comprises acylating a compound of formula alb): . 

,,,.,.,.,,,,,..'""·'~.,, 

\ \11\11\ \\\1\1 llll\ \\1\1 \\ \II\ 
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where Ri' and R2' are both hydrogen or one ofR1 and R2 is 

triflaoromethoxy, C1-6 alkyl optionally interrupted with oxygen or 

·· substituted with hydroxy, C1-6 alkoxy or substituted 

aminocarbonyl, CF3A- (where A is CF2,-CO-,-CH2- or CH(OH)), 

aryl, aryl sulphony1, aryl Ca-8 cycloalkyl, C1-6 alkoxy, heteroaryl, 
arylcarbonyl,. heteroarylcarbonyl; arylsulphinyl, 

heteroarylsulphinyl~ heteroarylsulphonyl, in which any aromatic 

moiety is optionally substituted and the other is hydrogen, or 

groups convertible to any of these; Rs' is Rs as defined in formula 

(I) or a group convertible thereto and Ra. R4, Rt;, Rs, Rg and X are 

as defined in formula {I) the RgNH group being kana to the Rs' 
group, with a compound of formula (I!Ib): 
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where R1 is as defined in formula (I) and Li is a leaving group; 

thereafter optionally or as necessary and in any appropriate order 

converting any R1', R2' and Rs' groups to Ri, R2 and Rs 
respectively, interconverting Rg when hydrogen to C1-6 alkyl, 

separating any enantiomers and forming a pharmaceutically 

acceptable salt or solvate. 

27. A process for the preparation of compounds of formula (Ic)as 

defined in claim 11, or a pharmaceutically acceptable salt.thereof, 

or a pharmaceutically acceptable salt thereof, which comprises 

acylating a compound of formula (Ile): 

R" 2 

(le) 

in which Y is N, Rs' is Rs, as defined in relation to formula (I) or a 

group convertible to Rs and R2' is hydrogen or a group convertible 

theret.o, Rt;. Rg, R4, Rs, Rg and X are as defined in formula (l), the 

RsNH group being~ to the R5' group, with an acylating agent 

of formula (IIIb): 

where R1 is as defined in formula (I) and Li is a leaving group; 

thereafter optionally or as necessa~ and in any appropriate order 

converting any R2' or Rs' group to hydrogen or R5 respectively, 

interconverting Rs when hydrogen to C1-6 alkyl, separating any 

enantiomers and forming a pharmaceutically acceptable salt or 

solvate. 

I 11111111111111111111111111111 
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(lld) 

R' 2 

in which X' is NRio' where Rio' is hydrogen or C1-6 alkyl or a 

group convertible thereto, Y', R2' and Rs are Y, R2 and Rs 

respectively as defined in formula (I) or groups convertible thereto 

and Rar ~. R(), Ra and Hg are as defined in formula (I), the RaNH 

group being .t.raM to the Rs' group, with an acylating agent of 

formula (IIIb): 

(!!lb) 

where R7 is as defined in formula (!) and Li is a leaving group, 

thereafter optionally or as necessary and in any appropriate order 

converting anyY', Rio', R2' or Rs' group to Y, Rio. R2 orR5 
respectively, interconverting Rg when hydrogen to Ct-6 alkyl, 

separating any enantiomers and forming a pharmaceutically 

acceptable salt or solvate. · 

29. A pharmaceutical composition comprising a compound of formula 

(I'), (Ia), (Ib), (le) or (Id), as defined in claims 15, 7, 9, 11and13. 

respectively, or a pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable carrier. 

!30. The use of a compound of formula {I'), (Ia), (Ib), (le) or (Id), as 

defined in claims 15, 7, 9, 11 and 13 respectively, or a 

pharmaceutically acceptable salt thereof, in the treatment and/or 

prophylaxis of anxiety and/or mania and/or depression and/or the 

effects associated with withdrawal from substances of abuse and/or 

disorders treatable and/or preventable with anti-convulsive agents. 

l lllllll llllll lll\111111 ll llll 
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B:Em:O-AND PYRIDOPYRAN DERIVATIVES HAVING ANXIOL6c··100}-"14f'H·.:o·······"·"'·J 

CONVOLSANT ACTIVITY . 

A method of treatment and/or prophylaxis of anxiety and/or mania, and/or 
depression and/or the effects associated with withdrawal from substances 
of abuse, and/or disorders treatable and/or preventable with anti­
convulsive agents, comprising administering to the sufferer in need 
thereof an effective or prophylactic amount of a compound of formula en or 
pharmaceutically acceptable salt thereof: 

fta-N-OO-A1 

(Q 

wherein: 

either Y is N and R2 is hydrogen, or Y is C-R1 

where: 

either one of R1 and R2 is hydrogen and the other ~s selected from the 
class of hydrogen, Ca-8 cycloalkyl, C1-6 alkyl optionally interupted by 
oxygen or substituted by hydroxy, C1-6 alkoxy or substituted 

aminocarbonyl, C1-6 alkylcarbonyl, C1-6 alkoxycarbonyl, C1-6 
alkylcarbonyloxy, C1-6 alkoxy, nitro, cyano, halo, trifluorometbyl, CF3S, 
or a group CF3-A-, where A is -CF2-. -CO-, -CH2- or CH(OH), 
trifluoromethoxy, C1-6 alkylsulphinyl, C1-6 alkylsulphonyl, C1-6 
alkoxysulphinyl, Ct-6 alkoxysulphonyl, aryl, heteroaryl, arylcarbonyl, 
heteroarylcarbonyl, arylsulphinyl, heteroarylsulphinyl, arylsulphonyl, 
hetero.arylsulphonyl in which any aromatic moiety is optionally 
substituted, Ct-6 alkylcarbonylamino, Ct-6 alkoxycarbonylamino, Ct-6 
alkyl-thiocarbonyl, C1-6 alkoxy-thiocarbonyl, Ct-6 alkyl-thiocarbonyloxy, 
1-mercapto C2-7 alkyl, formyl, or aminosulphinyl, aminosulphonyl or 
aminocarbonyl, any amino moiety being optionally substituted by one or 

"Sll two C1-6 alkyl groups, or C1-6 alkylsulpbinylamino, Ct-6 
. alk.ylsulphonylamino,C1-6 alkoxysulphinylamino or Ct-6 

alkoxysulphonylamino, or ethylenyl terminally substituted by C1-6 
alkylcarbonyl, nitro or cyano, or -C(C1-6 alkyl)NOH or -C(Ct-6 
alkyDNNH2, or one ofR1 and R2 is nitro, cyano or Ci-3 alkylcarbonyl and 
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the other is methoxy or amino optionally substituted by one or two C~~-.... __ 

alkyl or by C2-7 alkanoyl; 

one ofR3 and R4 is hydrogen or Ci-4 alkyl and the other is C1-4 alkyl or 
R3 and R4 together are C2-5 polym.ethylene; 

R5 is C1-6 alkylcarbonyloxy, benzoyloxy, ON02, ben2yloxy, phenyloxy or 
C1-6 alkoxy and Rs and Rg are hydrogen or R5 is hydroxy and Ra is· 
hydrogen or C1.2 alkyl and Rg is hydrogen; 

R7 is fluorophenyl; 

Rs is hydrogen or C1-6 alkyl; 

the Rs-N-CO-R7 group being trans to the R5 group; 

and Xis oxygen or NRio where Rio is hydrogen or C1-6 alkyl. 


