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(71) We, ROUSSEL LABORATORIES LEMITED, a British Company of
Roussel House, North End Road, Wembley, Middlesex HA9 ONF, do hereby declare -
the invention for which we pray: that a patent.may be granted to us, and the method
" by which it is to be- performed to be particularly described in and by.the following:
. statement:~— 5
The present invention relates to derivatives of hexahydrodibenzofuran-3-one and
their salts possessing interesting arititussive activity.
; Alaocordmg to the present mventlon there are prov1ded compounds of the general'
orm

10 10

R‘I

NH—CO—(CHQ =N, (D
. R

where R* and R? which may be the same or dlﬂerent represent hydrogen atoms, or Cl._,
alkyl groups which may be unsubstituted or which may carry amino or aryl substituents,
or together with.the intervening N represent a saturated heterocyclic group which may
include one or more further hetero atoms and which may be unsubstituted or which may
15 carry alkyl, hydroxyalkyl, aryl,:aralkyl, acyl or alkoxycarbonyl subsutuenns, and n repre- 15
: sents an integer less than 6; and. their addition salts with acids. . .. .- _
. Typically, the lower alkyl.groups may have 1 to 6 carbon atoms, . g espeelally the
methyl, ethyl, propyl, isopropyl.and butyl groups. The aryl groups may, in particular,
be carbocyclic aryl groups such as phenyl groups, benzyl and phenethyl groups. Possible :
20 amino substituents include pnmary amine groups as well as N-alkyl- and N, N-dlalkyl- 20
amino groups. .
The saturated heterocycllc group may, for example, have 5—-7 nng atoms. Other '
heteroatoms, present apart ‘from. the linking nitrogen atom may,. for example, be further
nitrogen atoms as in the piperazine ring or oxygen atoms as in the morpholine ring.
25 Acyl groups include particularly.carboxylic-acyl groups such as lower, for example . 25
C,—, alkanoyl groups e.g. acetyl, propionyl or butyryl groups.” .
-"Especially noteworthy- compounds are those in which the identical or different
groups R! and R? represent-methyl, ethyl, benzyl or dimethylaminoethyl groups or to~
gether with the intervening N represent a pyrrolidino, plpendmo, morpholino or piper-



15 carry al kyl, hydroxyal kyl, aryl, aral kyl, acyl or al koxycarbonyl
substituents; and n repre 15 sents an integer less than 6; and their
addition salts with acids Tvnrcallv the Iower al kyl groups may have 1 to

6 carbon atons, e.g. espeCrallﬁathe nmet hyl ,” et hyl, propyl, isopropyl and,
I n partlcular, be carbocyclic aryl ’

butyl groups. The aryl groups

gr oups Sas phenyl groups, henzyl and phenet hyl groups. Possible 20
am no sub tuents include prinary am-ne groups as Veld as N-al kyl - and
NN-di.al kyl- 220 anino groups. | . - 1460881 - The sat ur at ed >
heterocycllc groug: o th:_ T 50 .
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(where n and Hal2 are as w above) which is reacted wrth a compound of the
general formula
: 1 e - (VIII)
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35 (where R* and R? are ‘3s defined above) 10 yxeld 4 compound of the general formula I 35
y and, if desired, reaction with #n acid to form a salt thereof. -
The reaction of.the starting material V with the halide of formula VLis preferably
effected in a solvent, such as!{benzene or benzene/chloroform ‘mixture, and in the pres-
ence of -2 base capable of neytralising the acid Hal' H formed, e.g. an alkali metal car-
40 . bonate or a fertiary nitrogen base, such as sodtum carbonate or pyndme Hal1 and Halz ' 40
preferably representchlorine gtoms.
’ ‘The reaction with the compound of formula VIIT is also preferably effected in a
solvent such as benzene or tdluene. Both reactions are preferably effected at a moder—'
ately elevated temperature, e.g} the reflux temperature of the system.
45 - Strating material of formula V ‘may be prepared by enther of the followmg reac~ . S
tion sequences: - ' o
a) The compound of formu: (II) is reacted thh asalt of hydroxylamme to form the
corresponding oxime (IIT) which is reacted with an: arylsalphonyl halide to give the
O-arylsulphonyloxxme (XV) which is reacted with an alkali metal alkoxidé, e.g. sodium . '
50 ;tﬁoxrde, w0 glve ‘the 4a-am1 ' startmg matenal V as shown in the followmg reacuon 50



Acid addition salts ay be forned, for exanple, with mneral or organic
acids, 20 e.g. hydrochloric, hydrobronlc nitric, sulphuric,
phesphe++e——eee#re-ﬁerﬁ.e, sacuaroacans o PGt -+ funarlc succini c,
taritaric, citric, oxalic, benzilic, glyoxylic or aspartic acid or an
alkanesulphonlc oraryl sulphonlc acid such as met hanesul phoni c or Wéég

p-tol.uenesul - phonic acid. According to a furth feature of the prese,
|nvent|oQ‘£here S prOV|ded a process 25 * for the preparation of
conpounds3of the general fornula | 1#888their salts in which 8 9b- 3 25

di met hyl =17 273, 4, Za, 9b- hexahydro4>an1'nolbenzofUran ‘3-0ne (V) 1S reacted
with an acyl hallde of genergh, form ( > wher e [err] -(which may be the sane
or different) represent halogen 30 - n i-s as defined above, to
give an internedi ate of the genewg _ ® . 30 CH3

(M) [err].(where n-and e[rr] are a aeflnqugbove) mhlch is reacted with
a conmpound of the general formula (V?I ) -HN .(where [err] are as
d ed above) to yield a conpound of tbgsgeneral formula I 35 and, if
desired, reaction with - aci@HsQ _~arm d-salt thereof The reaction of the
sta g material Vwth the hal’i ' la VI itmpreferably effected in.
a solvent, 'such as benzene or. behzen ' ef-aovm i xture, and in the pres-
ence of a base capabl e of neutral i si ngrt he aci d Hal [err] <H formed, e.g. an

al kali metal .car- 40 "bonate’or a §ertiary nitrogen ase, such as sodium
carbonate or pyridine.[err] -40 preferably represent chlorine atoms. The
reaction wth the ¢ npound gf fornuIaCVlII is al so preferably effected in
a solvent such-as benzene’' or- W oty reactions are preferably
effected at a noder- ately eJev. Ipergture, e . gmxrhe reflux =

tenperature of the system 45 ra Pﬁ@ﬁﬁﬁterlal of fo .ula v may
be prepared by either of the followingteac 45 tion sequences: a) The
conpound of formu - (Il) is reacted mﬁfh a salt of hydroxylam ne to formthe
corresponding oxime (l111) -which is agted with an aryl sul phonyl halide
to give the 0-aryl sul phonyl oxichg (] ] ¢h is reacted with an alkali metal
al koxi de,. e. g. .sodi um 50 et
material V as shown in-the-fol oW

S

glve éﬂg 4a amino starting.
' a5 salt)

_ The reacuon w:th hydmxylarmne is preferably effected in the presenee of an alkali
metal acetate e.g. sodium acetate. The reaction with the sulphonyl halide is preferably
~ effected under anhydrous conditions in a solvent such as pyndme, using a sulphonyl
5 . chioride such as’p-toluenesulphonyl chloride. The reaction with the alkoxtde is prefer -5
ably effected at a reduced temperature, e.g. in an ice bathi. . - '
ot b): The compound of formula (II) is reacted with an alkyl mtnte contammg 4 to
6 carbon atoms to y;eld a compound of formula (IX) IX)

10 which is subsequently reduced by hydrogen in the presence of a catalyst to form a 10
. product of formula (VA) in admixture with its 48-amino isomer. The reaction with the
alkyl, nitrite is preferably effected under acid conditions, for example in the presence of
hydrochloric acid. The catalyst used in the hydrogenation may, for example, be a noble
metal catalyst such as palladium on charcoal.

15 The. compounds according. to the present mvennon, especially the 4a,8,9b,8,4a iso- 15.
mers, exhibit useful activity .in controllmg various forms .of cough -including those
originating in the bronchopulmonary tract, reflex, spasmodrc or irsitating coughs and
whooping congh (pertussis) and in the treatment of bronchitis and asthma.

The dose will vary with the indications being treated, the subject, the compOund '

20 and the route of administration. A typlcal range would be from 1125 mg, e. g 25— 20

100 mg, per day in an adult when administered orally. e

According to.a fiirther. feature of the present invention there are. prov1ded pharma—
ceutical composmons comprising one or more compounds of the general formula I or
salts thereof as active. mgredtent together with a pharmaceuucal carrier or exc:pzent



3 1, 460, 881
3 netal acetate e.g. sodiumacetate. The reaction with the sul phonyl halide

is preferably effected under _anhydrous conditions in a solvent SUCH S
pyridine, using a sul phonyl chloride such as p-tol uenesul phonyl

chl ori “The reaction with the al koxide is prefer- 5 ably effected at a
reduc enperature e.g. in an ice-bath or b) The conpound of formula (1)
is re d with an alkyl nitrite containing 4 to 6 carbon atons to: ylelda_

whi ch i s subsedp‘ént |y
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cough (pertussi® E HIEP? H%Hl h The dose
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wll vary Wlthpt,‘b@sle @lo-n
and the route &Mdﬁmﬂslt-rma_ 9u\-hqtmy¢aL4&a@echmbednﬁrb)imm12515rrg,

e.g. 25- 130 1qQ e -Ferongy n m stered.otally
According to a T& ¢ ‘Eﬁaﬁ a’gx%dé%e%t PR ORI élf'e provi ded

phar ma- Ceutlca%poam&mtum wrneadhmoommcﬁm&tywmwaﬂ&z@f t he
gener al %rrul a | fupm -Sabdes thereof as active 1ngredient together V\nw a

conpound oj‘ formula (1X) (IX) CHB Cl—lisgoggft] 10 _
reduced ' orHy-s

of formula (VA)HE%‘”%%ﬁb

with the alkyl  nedd

phar maceut? cal wprﬂ@.}eth@y 3t hexabydrg - 4e - (5 - chlorovaleramido) - dibenzo-

1, 460, 881" The ﬁPrﬂgﬁh} |(g Brodsbedth aot agy&,d.or oral

adm ni stration, smﬁ-e;s_oﬁeabf ef coat e et s, capsules, granul-es,

sol utions,,.syr ups Taeadollowing t onOatt;kaExamphd fumtedtﬂmgte akej mﬁ:nﬁcmr bgt he sroutes
of adnini $Pr at is ‘dllﬁ”%mﬁmé‘ﬁ‘e‘&%ﬁ ttnﬁé‘eéﬂf?ﬁ%ltlons may be formul ated &3, for
exanpl es suppositories, injecta I k24l ons or aerosols. 5 The -
conposi tions arda CaienBOEY I-ylmfe 8029 -OiesagRodibehofurat UG- ae t abl et s,
cap- 5 " hydrochloride : l . s o

|

Step A: 8,9b8 - dimethyl - ,2,3,4',45-,3,9!) - hexahydrodibenzofuran - 3 - one oxime

30 8,9b8 - dimethyl - 1 2,3 4,4a8,9b - hexahydrodibenzofuran - 3 - one (150 g; 30
0.69 mole) was dissolved in hpt ethanol (375 mis) and hydroxylamine hydrochloride’
solution (60 g, 0.855 mole in {water 225 mls) and sodium-acetate’ (75 g, 0.915 mole)
were added ‘with swirling.- The solution ‘was heated on a water bath until the oxime

: started to crystallize. T.L.C. at| this stage indicated that not starting material was left.

35 Water (100 mis) was then added and the flask was left to:cool in:an ‘ice bath. After 35
filtering and washing well with water- (0.5 litres), the 8,9b8 - dimethyl - 1,..,3 4,4a8,9b-
hexahydrodibenzofuran - 3 - one | oxime thus obtained was dried under vacuum over
P.0; to constant weight. Yield 158 g, 99%,. Colourless crystals, M.pt. 160—162°C.

Step B: 8,9b8 - dimethyl - 1,2,3,4,4a8,9b ~ hexahydrodibenzofuran - 3 - one oxime '

40 tosylate ‘ 40

. Tosyl chlonde (160 g, 0.8 mole) was dissolved in dry pyridine (300 mis) and '
the solution was stirred and cooléd to 0°C in an ice/salt bath. A solution of the 8,9b8-
dxmethyl - 1,2,3,4,428,9b - hexahydrodibenzofuran -'3 - one oxime (97 g, 042
. moles) in dry pyridine was then| added at such a rate that the temperature remained
45 - below 10°C. After two hours, T.L.C. indicated that no starting material remained and 45
. so the reaction mixture was poureg onto iced water (4 kitres) causing the oxime tosylate
to precipitate out. The product was filtered off, washed well with water (1+ litres) and
then with cold methanol (0.5 litre) and dried to constant welght under vacuum over
P,0,. Yield- 158 £98% Mpt 13 132°C.

yl - 1,2, 54y 4ap,9b hexahydrod1benzofuran 3- 50

50  Step C: - amino ~ 8,9b8 - di
one hydrochlonde .
Sodium metal (14.7 g,0.63 mole) was dxssolved in dry ethanol (1 litre) and then
cooled in‘an ice bath. The 8,96 + dimethyl - 1,2,3,4,4a3,9b - hexahydrodibenzofuran-
. 3~ one oxime tosylate (230 g, 0.61 imole) was added with vigorous mechanical stirring.
35 After stirring for four hours at ice bath temperature, the mixture was.stirred overnight 55 -
: at room temperature, The mixture was then filtered and the residue was washed: with
dry ether (2'x 200 mls). The filtraté was concentrated to about 250 mis and was' then
poured into cold 10%, hydrochloric|acid ‘(500 mls) in a separating funnel along: with
ether (500 mls). The acidic agueous layer was removed and the ether layer further ex-
60 tracted with 10%; - hydrochloric acid|‘(2x 125 mis). The combined acid extracts ‘were 60
washed once with ether (200 mils) and then reduced in volume at 50°C on a rotary

|
%
l.,



sul es, suppositories and netered-dose sprays. Each dosage unit would
typically contain 5-50 ng, e.g 125 ng of the conpound according to the

inventi on  CoRMeRiuetiahmmttlsieaimaiteheaitt-pi-at—i NQgredi ents nay be used, such
as talc, gumarabic, |actose, sharch, magnesi um stearate, cocoa butt,

ani mal and vegetable fats, 10 paraffrn derivatives, glycos and ious
wetting, dispersing,.enulsifying, flavouring, . 10 colourlng and
preserving agents. The 'stlarting materiats of fornula VIl -are al so of
parti' ar interesb as novel comipeoigsrds, especially: 8,9b[err] § dinethyl

© 1, 2t oo R o, Thd ciard Wi Bl GoBl 2 Bitleq; 01 Denzo- 15
furan - é‘s’ frate being further reducedmvolumeto obtain second and third crops. The 4a-

15 8, 9~b-B aliiniopt 8358 -—duiet&l3 1B - hekabydriifanafuran 3 ~ong Fydro-
chl or opr opi dblazide tes) obtainel] wastyeashed Wit a dittle sﬁk" feg unisy EF‘F“PW"EH net gyl -
1,2,3,8,4] e‘?’P} é’ﬁ’l‘”? ﬁéb@é%yﬁ?"d"mﬂ‘ﬁdm 1{429;% but y+ amzdo): - di benzo- furan

- 3 - one; - 8,9b[err] - net t},\él 1,2, 3, 4, 4[err]9b - ‘hexahydro - 4a
(5 - chIo I@ﬁﬁ yadnd 8, O9b[err] -
d| met hyl i ﬁ}éﬂé@fﬂg ‘ﬁ}meggfj éxa ’g%lr% yé&fgm%f%nﬁ Bro elftexanam do) -

di benzo- furan - 3 - one. The follow ng Preparations -and Exanples further

iIlustrate sdg 4t nyoopd aﬂeth;buu,zzaap,sb t&hmydrd nobmhaocmmmfaued- as limting
t he i nwent i on.one. ratlonllqla- .am no

re a

- 8,9b[err] iiﬂbﬁe%‘t‘hﬂ 1:2; 4s3”ﬁ§b mﬁ l:‘ﬁ%fk’a cﬁl%rg‘f“jtr an - 3 - one

hydr ochl orr%&’o gy o o 0D - -

hexahydr odi gﬁ urmwater asa@dﬁ@a@@hﬁgﬁﬁhgs::moved dﬂm mph}on di net hyl -

1,2,3 m[erafh'sﬁg%plgg fpstibloen gibdr s alnént g@e theapauingd] Gming ketone 30 & 69 Nl e)

was: .di ssol v dr oxyl am ne -hydrochl ori de
flolehe RRoR0 bk e ?92%%## (ot um acet at

sol ution (60 g, and sodi um acetate (75 g,

0. 915 nol e) dded Wi,th:'s Ny heat ed on a water
bath unti | #EBG g amn 'st d \ég"“ ystar4f L'n%; e?mtuﬁms stage i ndi cat ed
that neb startsmng -rmhmiytalt,zwébe-fltexahﬁﬁo-4 ongbzbdi ok -8l sgne Was 20hen added
and the fl aéko shsaSImlved@ etbagol anﬁS%rfdlﬁecatb’atthOAﬂs)aﬂnd conc léirdtq-l ter| ng and
washi ng wel Fh{‘% 'z#ﬁr“{eﬁd@dt'fl f%:}"wt‘ 83%?? e hougs;
1,2,3,4,4a[ g5 nﬁ mm e B s obt ai ned was
dri ed under ‘vacuum over [err]to. constant werght Yi-el d 158 g, 99%

Col ourlygss crystals, Mpt.- 160-1 K 1C Step B 8,9b[err] di ngs hyl -

1, 2, 3, 4, 4a[ &9b3 ODimethiglex1;284HaB.90 rol+ - [3 -34 - mampxmem

1 osyl ate [ b%ropmnamndo]dnbenzofuran 3 - one hydrochloride _3 91) _
40 Tosyl - chlsgi 8(9 0 4fn @8 Was ﬁ oI ve i di ne (300

m s)- and t he g ﬂ; il’z’g’g’@)r’\gg €00 y err] énﬁlxnge/salt bath. A
sol .uti ao of t hée -8Alﬁho —dimethyl - 1,2,3 ,4,4a,8,9b hexahydrod1bmzofuran 3 - one 30 .

hydrochloride (5 .5 g, .20 mole) was suspended in benzene/chloroform (1:1, 1 litre)

and 3-chloropropmnyl chloride (50.8 g; 0.40 mole) was added with anhydrous sodium

~ carbonate (100 g, 0.94 mole). The mixture was stirred at 60—~65°C for four ‘to six
© hours, after which time T.L.C. evidence showed that the reaction was.completed. The )
35  reaction mixture was poured into water (1 litre), the organic layer was separated and 35

the aqueous layer was further extracted with chloroform (2 x 200 mls). The combined :

organic layers: were then washed thorough]y with water and were dried over magnesium

~ sulphate. After removal of drying agent and solvent, the oil obtained was triturated with

- ether to give the 8,958 - dimethyl - 1,2,3,4,4a8,9b - hexahydro - 4« - (3 - chloro-
40 . propionamido) - dlbenzofuran - 3 - one Yteld 57 5 g, 90% Colouness crystals 40
M. pt 140—143°C. : : . :

Step B: 8,9hﬂ dmethyl 1,2,3,4,4&3,% hexahydro [3 (4 méthylpnper-
azin-1-yl) - propmnamxdo]dxbenzofumn - one dxhydrochlonde
' The 89bﬁ dimethyl - 1,2,3,4,4a8,9b - hexahydro -{3- chloropropmn— )
45 amido) - dibenzofuran - 3 - one (40 g, 0.125 mole) and N-methyl piperazine 45
.. (31 g 0.31.mole) were heated under reflux overnight in dry benzene . (700:mls}. T.L.C.
then showed no starting material remaining and so the reaction. mixture was poured:
onto water (500 mls) -and the organic layer was separated. The organic- layer was
washed once more with water and was then. dried over magnesium sulphate. The.sol-- -
50  vent was removed under reduced pressure giving a yellow oil. Low: Rf material was re- 50
-+ -moved using a silica- wash from 59, methanol/chloroform and the dnhydrochlonde was :
. prepared by adding excess metholic: hydrogen " chloride -to - the -oil in methanol. The
8,9b8 - dimethyl - 1,2,3,4,4aﬁ,9b hexahydro 4o - {3 - (4 - methylpiperazin - 1 - yl)~ -
propionamido] - dibenzofuran :»3-- ‘one* dihydrochloride. was collected and' ‘Fecrystal-
55 lized from. methanol, ngmg three crops, total 38.2 g; 69%, yleld Mpt. 215—218°C 55
- (caplllary tube). , .



dinmethyl - 1,2,3,4,4a[err],9b - hexahydrodi benzofuran -3 - one oxine (97 g,
0.42 noles) in dry pyridine was then added at such a rate that the
tenperature remai ned 45 below 10[err]C. After two hours, T. .C

~indicated that no starting material remained and 45 so the reaction

- mixture pas poure onto iced water (4 litres) causing the oxime tosylate’to
preci pi {#,8 out. The product w filtered off, washed well with water (1 +
litres)\@d then with cold nethanol (0.5 litre) and-‘dried to ‘constant *
wei ght unders vacuum over [err] Yield 408381 98% M pt. 130~ 132C 50 ‘cr,)St ep

C. 4a - amno - 8,9b{err"]-d-|'mpt nyl - %‘gﬁ’g 4, palerr],9b - S R _
hexahydr odi benzof uran The RartingThteBNRf 13 ﬁgcg,;ei,ggh'g,mmmtlal__ (14.7 9,-.0.63
ol e) ,was di ssol ved t)n Uling asimilammoéthod Iro ktiat used inahiprtfamdonCa @988~ dimetBy)- | Ce>#at h.
The 8, 9b[ err] - di hb:fH§sP:b 1 hexs fa -4 # r Fhlappropionemidd)dibmenty ofmgrian- 3 - one
oxime tosyl dte ( » Ky o] o S = e e e LYo wetl Ny il zf,ﬁﬁl ab&'%ﬁﬁﬁ%ﬁ cal °
stirring. 55 withf rréSponding dégihalide bfFomuAWIr S at 1 Ce a lierrpera ure, the
m xture was stirred overnight : . 55 at roomtenperature. The mi xture as
then filtered and the residue’was washed with dry ether (2 x 200 m's). The
filtra e was concentrated to about 25%& and was then poured into cold
10% hydrochloriacid (500 ms) jn.a separating funnel .along with ether (500
ms). The aci-di 4 aqueous | ayer|was reppved and the ether layer fdrther  ex-
60 tracted wi-th 10% hydro€#d gric -acikd (2 x 125 ms). The conpi ned acid
extracts were 60 washed oncelw Jir e (200 " n's) d . then redluced in
volunme at 50[erd]C on a rotary ' o S | .
5 evaporator untfil. crystallization co nced.. The m xt.ure was th¢n cool ed
and filtered, tHe filtrate being furthef reydt T vol ume to obfain second
and third crops.|pidagctdan amdINO0 - FemfA € '] m.pHOTEt hy| 1:R.%pettrd, 4, 4a[ err], 9b
- hexahydr odi beZotiran;- g; - 0 _ = 10{330¢€ T {pdg  OF TYas washed
with-a little adetone and dri ed{tinfler vacuumover 5- . "~ [érr{Yi¢ld 136 g,
85% Col ourl ess jneed| es2 MCpt 1§.7Hzmpler r] 140-193r epat@i A13R.3280 - {ani no -
8,9bferr] - dingthyl - I,,2.3,4, 4 L, Ob- s .nexahydy odi Renzofur-ah - 3 - one
hydr o- chlori de {St ecp A .38:; -_Sg[ er n?g’-sﬁ({iihnet h%/ll_8 %1 2, g&gaﬁz;rb?]bgﬁ 1 -hexahydro
- 4 - oxim nodi enzbf ur an~C1 3- QEH,NOCI - 109e109.5 . 1634," 1737, 3255 | '
10 8,9b[err] - dinmethyl .- 2,3, rr], 9k -..hexahydrqdjbenzof §ir’
one (5:g) was dil 5, 5B ] 2Taia B {a 8 8' ;3 %
equi val ents) and concentrated hy‘\dro_chl oric.acid-(1.n) were added.. The
m xture was stood at roomtenperature for four hours. Then water was added
and the organic |ayer removed. Chromatography on -
' ST 'A\ipalysié for Products a to'e.

T — Clowtad ] Fowd

Products | MWt. | €% | H% | N2 | <% | c% | % | N% | c%

- a 307,8 | 62,44 | 580 [ 455 | 11,52 | 6248 | 6,00 | 443 | 11,73
b 321,8 | 63,45 | 6,26~ | 435 | 1,02 | 63,51 | 631 | 443 | 11,08
c 3358} 64,38 | 6,60 | 417 | 10,56 | 6410 | 637 | 4,09 | 10,43
a |99 6523 | 6901 | 400 [~ | ease | 708 |39 | -

: | I | ) ' Br% ' a Br%
e {4083 5883 | 6,42 | 343 | 1957 | 58,77 | 648 | 343 | 19,38

'10 c¢) - Following a method gous-to-that of Stage B in‘Example 1, other products . 10
of formula I were prepared as shown in Table 2 below. The starting material of formula
' VII was reacted with the reagent of formula VII in benzene and the product isolated -
as in Example 1 with the following exceptions: - . - .. '~ S S
_ i) ‘In examples 14 to 17 and 22 to 25 benzene was replaced by toluene. . _ ;
- 15 . i) ‘Azeotropic: conditions Were used in examples 7, 11,13 to 15-and 17. _ 15
- iil) The product of example 13 was purified by. chromatography on alumina; the * -
products of examples 21-and 23 to 25 were purified by chromatography dn silica gel - -
iv) - Hydrochlorides of the mﬁ"m of formula 1 were prepared by treating morno-
amines with éthereal hydrogen chloride and diamines with methanolic hydrogen chlor;de.;



15 silica using ethyl acetate/petrol eumether as el uent gave the
required oximno ketone 15 (1.5 g) Mpt. 231-2[err]C. IR spectrum peaks

; : : . . ; } - 8,9b[err] - dinethyl
- 1,2,3,4,4a[err],9b - hexahydrodi benzofuran - 3- one - hydrochl ori dg~, 20
8,9b[’err] - dinmethyl - 1,2,3 4a[err],9 - hexahydro - 4 -
oxi'm nodi benzofuran - 3 - one 20 (1.0 g) was dissolved in et hanol &nd 5%
Pd/ C catal yst (500 nmy; ) and conc. hydro- chloric acid (1 nl) were added.
The nmixture was_hydrdgenat ed for #A8Hours. Filtering and removdl. of
sol vent gave a solid hydrochloride sal t_ of ‘4 - amino - 8, 9b - di net hyl -
1,2,3,4, 4a[err]9b hexahydrodlbenzofuran -3 - one. 25
ExarrpI\e‘ ' 25 8, 9b[err] D net hyl -
1, 2, 3,4, 4a[err]9b - hexahydro - 4a - [3 - (4 - met hyl pi perazin - 1 - yl)
pr opi onanm do] di benzofuran - 3 - one hydrochloride Step. A 8,9b[err] -
di methyl - 1,2,3,4,4a[err],9b - hexahydro - 4a - (3 = chl or.opropion-

am do) di benzofuran -- 3 - one 30 : 4a - Amno - 8,9b[err] - dinethyl -
1,2,3,4,4a[err]9b - hexahydrodlbenzofuran - 3-- one 30 hydrochlorlde (53.5
g, 0.2 TStsperted——henzenrefehtorofor-m-{tH-—t+—+++trerqjand

=(59.8 g; 0.40 pple) was added with anrydrous
,294:.}nol e) The ma-;xture was stirred atMGQP 65C.f or
ich time T.L.C" evidence showed:thdt tthe

838 T redctd OR ngxt uge gaf peﬁurﬁd gngo water (1
litre),| the organilc | aye®|was=sépar &% ed afid 535 Ehesaduebussl ayerd was

further extracted i th cli of ofordh (24X 20g r’rgs) gThe &npi ngd dgdani c
| ayers | were th8n jwashed% lﬁor)ﬂu Iy:ﬁmg Wat8r - asd :ﬁ\eg (ﬁlt’;d woqr

3- chl orjopr opi onyl “jchl Ol’lﬂ
sodi umfcar bonate (100 g, E
four tqg six hours,] after

reactign was conpliet ed. §

7

magnesijum sul phat g—Alt-ert+i-erpval—of—diyi-RAg—agent—ane-—-sol-vent—tHe oil
obtai ngd was trityrated wieh st iger to g;gvg tﬁe 8n 9tﬁerg]a adigetlhyl -
1, 2,3, 4, 4a[er°’(\]\9 - hexe@ gro7- da -T(3 - chfforog 49 T Yoy (marl1 do) -
di benzdf ur an one. Yl 8I o& @/ 5% &0% Zol oBrI§s§ cf;‘ysﬁal% 40 M pt.
140- 143 err] C St(ep e e : xahydro -
da - [F - (4 - nEthyI p| per a2| n ' Bropl.on.am_do |henzofuran - 3 -
one di hydr ochl OEI de The«& rrgw @l t@/l e 1°-2 el | 290 -
hexahy ro- 4a.y (I3 - CEIIE - “ogon- A%y 2 aﬁﬁ do "- “dl e&zo 'urg.'n - 3'- one
(40 g2 125 mBe)| and BEqe i pega 1 nol e) were
~heat eﬁ . _x ové'i]n '. U“l rb«drydbg §1ed( 70@ S)u %L dan showed
No st&rit i ' A e—ae poured
ont o TLs) and tlhe orEgam@ I@yer @yas gep@ e :Fhe orfjgani ¢
| ayer wa nce rmﬁ wi thBater ahd weB t h8n. ZdiE-e oier ! mggnesi um
Sulphat an u-r onpyved.nde -n-n alal= = gi,vinga
yel | ow rraterl Al was. re- 50 % - moved usi ng a si Ilca wash from
5% net formang the dE hydr ochl orl_de was - =
- Y =] ’ s [~] g-—
“lE 8 o ' g g £r
.= . 858 = T [ - T © N '\
| S SRR LR RN
|6 8§32 £4 228 2.5 &8 & = %




prepared by addi ng excess netholic hydrogen chloride to the oil in
nmet hanol . The 8,9b[err] - dinmethyl -1,2,3,4,4[err]9 - hexahydro - 4a - [3
- (4 - methylpiperazin - 1 - yl)- propionam do] -dibenzofuran-3.- one
- di hydrochl ori de was collected and recrystal - 55 lized from net hanol ,
giving three crops, total 3812 g; 69%yield. Mpt.. 215-218[err]C 55 >
(capill @ rube) 6 ' . 1,460, 881
Exanpl e to25. a) The startlng aterial of formula V-was pre€pared as in
Preparation { b) Uslng a S|n1|ar nethod1&£ ¢ihat used in the preparatl of
8,9b[err] - - oS
chloroproplonanldo)dlbenzofuran - 3-one(as 5  in stage A of Exanple
), products of formula VIl were prepared as in Table 1 below. 5 The &
products were prepared by readting the starting material of fornula V
obtained with the corresponding acyl halide of fornmula VI. TABLE 1 CH3
Anal ysis, for Products a to e |Cacul ated Found Products
MW . C% - H% N% ! Cl% C% H% N% C% a
307, 8 62, 44 5, 89 4,55 11,52 62, 48 6, 00 4,43 11,73 b
321, 8 63, 45 6,2 4,35 .ﬁl,oz 63, 51 . 6,31 4,43 11,08 ¢
335, 8 64, 38 6,® At r10,55 —64-—10- 63+ A,QO ’0,43 d
349, 9 65, 23 6,19 4;( ! 64, 96 . 7,.18 3,96 Bl% .
Br % e 408, 3 58 83. E 42 3,43 19, 57 58, 77 6,48 - 3,43
19,58 10 - ¢)} Fol I o\m ng met hod anal ogop;s to that of Stage|Bin
Exanpl e 1, other products“ 2 .10 :%f. t:ormzta I"V\Ete ep& ed @sSshgyn in’
Tabl e 2 bel ow. The Jstarti gg-amat & i al~ of Forful 8. VI F vas redet &d Wifth the
reage t of fornula MII-i n{genziehe ahd the pfodlct o solfit eqragd i @|Exanple 1.
with the follow ng jexceptLgi®s: { h e>mrrpI$s:9.14 @ 1% d©82%0S25 benzene
was replaced by -t ol pere—ig—o i —AZ OO -e—E R -oRs—wWer¢ used in
examples 7, 11, 13 o 15 ang 17& ¥}woiig) Tﬁe:pro@pctgpf exanpl e |13 was
purified by chromat grapﬁy Ti {2, the profuct & of exanples 21 and 23 o
25 were purified by chrofiit sﬂf{lcz‘m‘ g@ ilﬁ/) Igydrochl or| des of the
, RE—FOFS et her eal

products of f.or nul af——we+e

hydrogen chlorlde anddlanlm i de.
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1,460 881

1, 460, 881

1, 460, 881

1, 460, 881
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test. 6 Negative responses 3 after 20 mnutes and 3 after 40 m nutes)
represent a cough 25 I nhibition of 100% The t st was carried out in
groups of 6 animals against_groups of 25 control animals (undosed) The

-results obtain expressed as pércent age inhibition are shown in Table 3

bel ow. In_addition, for certaiin conpounds the ED[err] was al so determ ned
I .e. that

products g

'Exanples 1 and 24 | 30 the EDferr] was found to be 32 .5 rrg/ kg

and 71 my/Kgor espectively. TABLE 3 E>1450831 o’
Per cent age cotrgh—No= 3 e 7 —— Satt—-
i nhibition 1 Zs 4- et hyl pi per azi n- Ple 26. 2 HCI _
100 4 - 14 b%nﬁ; frédafea Wity the following formulation: 2 HC1 A3
1 pyrrolidino. 8 hg-dipetil 1,234, hexahvdro. .17 9 2

nmor phol i no- . ' 3, yl-1,2,3,4,44/4:9b-hexahydro- 39 10 2

di met hyl am o _ o 4e[3-(4 “ffthylp‘p 'lfyl)' .~ ..89 11 2 5

7. propionamido] an- _ :

pyrrolidino : 3-on¢ dihydrochlori ' 463 %2 2

pi peridi no. : Flavoure andsweetened—ﬁblplent - qgs.p. ¢ 13 2

pi perazi no ' \ .-2H1L e - 75714 . 2

.4-et hoxycarﬁ)onyl |pera2| n- 1 y. Example 27. 33 15 2
4- phenyl pi petrazi 1‘

Cl " .54 16 - 2 10
4- ([ ERR] - hydr oxymet hyl?lstpl pe‘mé’m nmf'mignou f‘ﬁ&\““““ " 17 *

17 2
4-benzyl pi perazi n-1-y| - . -8,9b8-dime 'y1-123,4,4 ,9b-hexahydro- "33"18 2 : :
N- net hyl - 2- (di met hyl am no) et"#r%? fvngthylpigeragiayl-yl)- - 5019
di et hyl'am noyg-: - Y3 ome ydrochl(ti)igfi - ?302&
4-acet yl pi perazi n- 1- yI . Excipient e qs. foPeneddlr 3 B3
4- et hyl pi perazin-1-yl- oo 2Ha - o - 7223 .j ..dine
t hyl am no - (Excipient: mﬁ,mwﬂmﬂwwmm) 67 24- 4 SR
HC1

8 . HO
25 The resul ts ohy angca?laﬂ “‘“"fyyh t the corrpounds of the pr esent |nvent|on
possess im 290rtant The dntitusdig ieffest donelwmﬁmdspaﬁsmd@dlb!aa toyght dxperipemalvdt-s  of 20
Exanples 1, 10 arﬁ’ﬂoe iy el CEE'?PE‘;(S SR MW‘QOM i of ,5Qme of

StS 0 the S NEIVeE O rXpea ting
conpounds of the sh:HM 0! 40"VRiRY ro&l isd2edd ot 168 oftheproductunder

test.- 6 Negative responses (|3 after 20’ minutes and 3 after 40 mmutes) represent a cough. :
25 inhibition of 100%. The test was carried out in groups of 6 animals agamst groups of 25
control: animals (undosed).

The_results “obtained, expressed as percentage qubmon are shown in Table 3.

below,” .

: In addmon, for certai compounds the EDs,, was also determmed, ie. that dose _

30 - which reduces the number df coughs by 50%,. For the products of Examples 1 and 24 30
the ED,, was found to be 32 5 mg/kg and 71 mg/kg respectwely '

se 30 whi ch reduces the number f coughs by 50% For the

%



pi gs which had received an increasing oral dose of the conpound. The

results are shown in Table 4 12

1,460 881 1 JARLE 4 Caonpaound of Example No. [err] in ng/kg 1

: 1475 4 >800 7 : 800 8 :

>800 10 . 500-1000 112 600 12 . . _ %00 13
>1000 14 . N >1000 17 - : >1000 18 , '>1000
20 >1000 21 : >1000 These denpnstrate | ow ity

of the.,conpounds of the inventi ngwoWHAT WE CLAIM | S: - 1. Conpddinds of t he
formuTa (1) D [err] wherern [erJ;.A [gr/VElc ey be- same ofr difTerent,
r epr esent hmroqen at ons, ?‘a groups which ay be unsubstituted

or whieh carry am no or aryIC*ssubstltuents or .together with tthe intervening
N repregent a sat uréhe yclic group which may i ncl ude fone or nore
further{heteroatons a be unsubstituted or which ray 10
carry alkyl, hydroxyal R &y aral kyl-, ac F or .al koxycar bonyl .
substitbents; and n: repre- Q_é@ntfsz),a-n-n tegert ess than 6 and their
additioph salts with acids. -2.- Conpounds as}hﬁl med in claim1 wherein [err]
whi ch nRiy be Thesane or drfTguent, reprgsent f [err]al Kyl -gjoups which may
carry alphenyl of a pri mary Zmno or N-allkyl of NN-dialky info groups, or
[err] tegethdr w{th the in vening N 15 repfesent a saturated -
het er oc vcﬁé- Qup having 5-7%g,ng atoms vynsglh Fra’ﬁ'/“ “t’,&jmg‘tj‘ﬁh 15 stituted or
whi ch- rm“ Sar Lot beyie 'muL —GE-oHpS- - 3
: 1 2 4-methylp1perazm-1—y] 2 HC 100 -

4 1 hnemylplperaz_m-l-y! _ 2 HC 43

7. | 1 |pymolidino = ' - : 17

"9 | 2 |momholino .. . ] Ha 39

10 | 2 |dimetylamino . . | BC1 89

11 2 |.pymolidino ' - ﬁCl . 4

12 | 2 |piperidino ... | wa | 4

13 2 piperazi_no” T 'ZHCII g \75

.14 2 .4-ethoxycarbony_l:piperoiirx-“l-y-l. I _ - _ 33

15 | 2 | 4-phenylpiperazin-l-y! o o zmO | 54

16 2 | 4-(B-hydroxymethylpiperazin-l-yl  |2HCI | . 17

17 2 4Qbenzyipiperazin-l-§l : _' P 33

18 2 N‘methyl‘z“(dlmethylammo)ethylammo "2 HCt : 50

19 2 drethylammo- ' o . HCI S 33 N

20 | 2 |4acetylpiperazin-1-y! | HCl I

2. |3 ' 4-methylp1perazm—1—yl | 2HC 72

23 | 3 _drmethylammo ot e | e

24 | a ., o i “Lua |l s

25 | s S | wo | 25

The results obtamed show. that: the compounds of the present mvennon possess im-
portant antitussive actmty, par!:zcularly the products of Examples 1, 10 and 24.

o 2) Acute Toxrcrty e . :
5 - . The acute toxicity, of some of: compounds of the invention- was determmed on gumea 5
pngs which had received aii mcreasmg oral dose of the compound . . '
. The results are shown in Table 4 .




3. Conpounds as clainmed in claiml1 or claim2 wherein [er], which may be
the sanme or different, rep sent nethyl, ethyl, benzyl or dinethylam noethyl
groups or together with the interveni g N represent a pyrrolidino,

pi peridino, norpholino or pipe}- .azino piperazin-1-yl) group or a

pi perazin- 1~y ~group substituted at the 4position by 20 a nethyl, ethyl, -
hydroxye vis\-phenyl , benzyl, acetyl or ethoxycarbonyl group. 4. Cbnpouhds
as clai n any of claims 1-8 wherein [err] each represent a-nethyl
or together cqinvmth the |nterven|ng N aIQaﬁgihylplpera2|n 1-yl group. g;/
8,9b [err]- " - 7 ety o-o———da3r=t%
met hyl pi perazin- 25 _1 - yljproplonaﬁMBhE4d|benzofuran.- 3 - one.

25 12 460, 881 TABLE 4 Corrpou
of Exanple No. LD err]|n rrg/%“"’J'““d°fE"a‘“P'eN° LJDM Aﬁggg Qﬂ

>800 7 800 .8 1 >800 :10 1475 500- 1000 11
-600 12 -400 13! L 4 : >1000, %) : >1000
>1000 18 >1000 20 o 0 21

>1000 These denonstrate the |ow toxtdlty of t he oempounds of the |nvent|on

group -

VHAT WE CLAIM I S: - 1. Cbnpounds-of th@ formila (I
whi ch may be the . same or different,

groups whi ch may ‘be unsubstituted
substituents, or together with

whi ch may be unsubstituted or

repr esent hydrogen at ons, or
orla/vhl ch car:rysm@riooo or aryI

he |nterven|ng N represent a saturated-
het erocyclic group whi ch'ray ini l.udelone or nore

o ¢ >1000

These.chi_emonstrate ,

low toxicity of the compounds of the invention.

WHAT WE CLAIM|IS:— -

1. Compounds of the formula (I)

f wherein R* and R?, which

R .

T
N2

NH--CO—(CHo)p —N

may be the same or different, represent hydrogen atoms, or

- C, alkyl groups which may be unsubstituted or which carry amino or aryl substituents,

~ or together with the mtc;

ening N represent a saturated heterocyclic group which may

* include oné or more furtt

10 carry alkyl, hydroxyalkyl, it

: sents an iritéger less than 65
2. Compounds as cl

heteroatoms and which may be unsubstituted or which may
1, aralkyl, acyl or alkoxycarbonyl substituents; and n repre-
and their addition salts with acids.

led in claim 1 wherein R* and R2, which may be the same

* or different, represent a C{_, alkyl groups which may carry a phenyl or a primary amino

or N-alkyl or N,N-dialky

15 - represent a saturated het
smuted or which may carry
+ 3. "Compounds as clail

ino groups, or R* and R?, together with the intervening N
ocyclic group having 5—7 ring atoms which may be unsub-

carboxylic acyl groups.
med in claim 1 or claim 2 wherein R’ and R?, which may be

: the same or‘different, Tepr
together with the interveni
20 azino (piperazin-1-yl) gro
a methyl, ethyl, hydroxy

4. Compounds as claithed in any of claims 1—3 wherein R* and R? each- represent *

a methyl group or together
5. 8,9b8 - Dimethyl

sent methyl; ethyl, benzyl or dnmethylammoethyl groups or

g N represent a pyrrolidino, piperidino, morpholino or piper-

p or a piperazin-1-yl group substituted at the 4-position by’

yl, phenyl, benzyl, acetyl or ethoxycarbény! group.’

orm with the intervening N a 4-methylpiperazin-1-y! group.
1,2,3,4,428,9 - hexahydro 423 - (4 - methylpiperazin-

25 - 1- yl)propnonanudo]dlbeniofuran 3 - one.
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10 jca%?y"al kyl, hydroxyalkyl, aryl, aralkyl, aciﬂ!ﬂﬂ”ﬂﬂlﬂﬂﬂ!{!ﬂ'ﬂtyl
substituents; and n repre- 10 sents an Wligper | i ia. FQ

addition salt PSS 244008 din claiml uherein.
[err], which nmay be the sane or differentapignresent a [err] al kyl groups
which may carry a phenyl or a primary amno or N-al kyl or NN-dial kyl am gy
groups, or [err], together wi t$pmpepad phExmpleNong LRsain me/ke r epresent a
saturated heterocyclic group having 547 ring at:onsigsi ch may be unsub- 15
stituted or which may carry carboxylic acyl groups. 3. Conmpounds as cl ai ned
inclaim1 or claim2 wherein [err], ‘hich inky be’¥fe sane or different,
represent methyl, ethyl, benzyl-or dimethyl ani noetlbggp groups or together
with the intervening N represent -a pyrrolidino, piperidino, -norpholino or
pi per- 20 azino (piperazin-1-yl) droup or & pi ‘%Pazi n-1-yl group -
substituted at the 4-position by 20 g nmethyl; .etkygligepydroxyet hyl-, phenyl,
benzyl, acetyl or-ethoxycarbonyl group. 4. Conpounds as clained in any of
clainms 1-3 wherein [err] each represeddt a nethyl gré®lp or together form
with the intervening N a 4-methyl pi pepazin-1-yl, groga. 5. 8,9b[err] - o
Dinmethyl - 1,2,3,4,4a[err],9b - -hexahydro - 4a[3 - ‘tbg - met hyl pi perazin- 25
Sy propi onani do] di benzofuran - ~3 13 one. : ° >1000 - o
C L M S* 1460881 . . 51000 .13 @6
8, 9blerr] - Dimethyl - 1,23, 4,4ae[rr]’ 9b - hexahydre - 4a - [3 - NN -
i yl - am nopr opi onam do] di benzof wfan - 3 - :one1008. 8, 9b[err] - D nmethyl
B,4,4a[err]9b - ‘hexahydro - 4a - [3 - pi per%?&gopropj on- - :
- 1,2,3,4,4a[err] 9% -

di benzofuran -3- one. 8. 8§,9b[er'r] - D n€thy
dro - 4a - [4 - (4 - nmethyl pi pavazin- 5:1 >1000 :

. yram dol di benzofuran - 3 - one._9. 8, 9b[err]> - Dinethyl - 1,2,3,4 -
4a ,9b - hexahydro - 4a- [5 - N M di get hyl - >288n0val er ani do]
di benzofuran - 3 - one. 10. Acid addition salts of any of the conpounds
clainmed in clains 5-¢fhestdemonstrate the low tpxicipy of the sempoyndyef ReAPFWORt any of the
conpounds cl ai med i n wgxT e SLAME:Ll-9 10 which are formed with o
hydr.ochl ori ¢, hydr obrioGampoundas éfrcbeCfornmulal (Dhur i ¢, phosphoric, - acetic, formc,
benzoic, -maleic, fumaric, succinic, tagtaric, -citric, oxalic, benzilic,.
gl yoxylic, aspartic, nethanesg]phonic @3 p-tol uenesul phonic acids. 12. _
Compounds. as clainmed in claim i 'ol- er al |y as -herei nbefore described.- 15
13. A process for the preparati ég & _cegpounds of for al as clained i
claim1 15 and their salts wherein & 9b - di net'hyl /1,2, 3, 4,4a,9b -
hexahydro - 4 - ami nodi benzo- - NH—CO-'-(CHz)n——N\R2 ¥ :

wherein R* and R?, which may be the same or different, represent hydrogen atoms, or
Ci— alkyl groups which may be unsubstituted or which carry amino or aryl substituents,
or together with the intervening N represent a saturated heterocyclic group which may
- include one or more further heteroatoms and which may be unsubstituted or which may -
10 carry alkyl, hydroxyalkyl, aryl, aralkyl, acyl or alkoxycarbony! substituents; and n repre~ 10
: sents an integer less than 6; and their addition salts with acids. '
2. Compounds as claimed in claim 1 wherein R* and R? which may be the same
- or different, represent a C, -¢ alkyl groups which may carry a phenyl or a primary amino _:
or N-alky}l or N,N-dialkylamino groups, or R! and R?, together with the intervening N
15 - represent a saturated heterocyclic group having 57 ring atoms which may be unsub- 15
stituted or which may carry carboxylic acyl groups. ‘
3. Compounds as claimed in claim 1 or claim 2 wherein R! and R?, which may be
the same or different, represent methyl, ethyl, benzyl or dimethylaminoethyl groups or
together with the intervening N represent a pyrrolidino, piperidino, morpholino or piper-
20 azino (piperazin-1-yl) group or a piperazin-1-yl group substituted at the 4-position by 20
a methyl, ethyl, hydroxyethyl, phenyl, benzyl, acetyl or ethoxycarbényl group.
4. Compounds as claimed in any of claims 1—3 wherein R* and R? each represent -
a methyl group or together form with the intervening N a 4-methylpiperazin-1-yl group.
5. 8,9b8 - Dimethyl - 1,2,3,4,4a8,9b - hexahydro - 4a[3 - (4 - methylpiperazin-
25 - 1 - yl)propionamido]dibenzofuran - 3 - one. . : 25




furan- 3 - one of fornmula V CH3 CH3 [err] is reacted with an acyl halide of
general formula VI 20 [err]
20 where lerrl] ' ferent, represent hal ogen atons

and n is as defined in claim1, to give an i nter medi at e—of- general formla
VII [err] (where n and Hal[err] are as d which is reagfed with
a conpound of the 25 general formula BT i ' (where [e.l@*are
as defined above) to yield a conpound of la I, .folToWwed,

if desifed, by reaction with an g@ﬂoqsfo forma sal t thereof 1413 A process
as ckaF - ' reactred 30

with the hal i @e8, B -fBl?thla- \#a;?’ca‘bﬁﬁébbmm ofa b%z@%fémeé‘b"oform mxture in
.the pyes- 2P : b"q@%%é@ggg@ r al s &.d [err] forned,
wher el{'ﬁ H%g}lsi’%m j‘m%,ye‘{n 4T el ai. my%g t"i i gr ace sﬁas clainmed in

cl ai n1514 wher gi 8)9bigh dikekt - l,z,s,o,mﬁabkaémhymt—ab cafdéemﬂlﬂpwamert i@y nit rogen

-base. 35 1- Yl)buwr@ﬁdol afirans s -9 ai,med .in claim erejn the base is
sodi um carona? g) Qgﬁ%f’e “f? R“ﬁ'? Brede - ié'dﬁllg"wglbﬂﬂy' any of clains
13- 16 wherel “ufﬁ&& OdoinPindit Qdied i Blaindd SRLIYOCESS as claimed in
any ofp clai msul&cﬂi?admﬁeralmofta%ﬁocmmommmdoﬂﬁfned hulnaoﬂﬁlalms 1911 1& reacted
with the cuh:ploemdoroﬂ Wigy Irydtoghlogic;| hyduobromyie, pitriey sulphurie, BC, acetic, 40
11111111 L SR AT S B el e ghois,

1,460, 831 1zA ﬂﬁﬁdf yQk hérbitefoRe dbRribed. 18 wherein the

. reactigpns aren:arp“meselfooutepa@araloewadomdom wmmrsclamdméclqmdcesﬁ as cl ai ned
in any.of m@mmm@meﬂwem 1@éﬂMWY%TW°¢bW‘S prepared by
yl- 1,2,3,4 4a[err] 9b - hexahydrodlbenzo-

CH3

‘reacti ng_8"‘§‘5‘[‘érf"}e°

CHa

)
H NH2 -
1s reacted with an acyl halide of general formula VI -
e Hal'—CO—(CH,),—Ha* - 20

where Hal' and Hal®, which may be the same or different, represent halogen atoms and .
n is as defined in claim 1, to give.an.intermediate of general formula VII

[N

CHy -

(¥m)
&H-—CO-(CHZ) n—-Hal

(where n and Hal? are as deﬁned above) which is reacted thh a compound of the 25
25 general formula VIII
(VIII) :

RI.

(where R* and R? are as defined above) to yxeld a compound of the general formula I
followed, if desired, by reaction with an acid to form a salt thereof.
, . 14. A process as claimed in claim 13 wherein the compound of formula V is reacted
- 30 with the halide of formula VI in a benzene or benzene/chloroform mixture in the pres- =~ 30 .
' encizaltg] a; base capable of neutrahsmg the acid HHal' formed, wherein Hal* is as deﬁned ' .
inc 3.
15. A"process ‘a3 clalmed m claxm 14 wherem the base is an alkali metal carbonate
or tertiary nitrogen base. ° '
35 d16 A process as claimed in claim 15 wherein the base is sodium cirbonate or 3
pyridine. _
'17. A process as clmmed in’ any of claims 13—16 wherein Hal' and Hal’ represent
chlorine atoms. = "
18. A process as claimed in any of claims 13-—17 wherein the compound ¢ of formula )
40 "VII is reacted with the compound of formula VIII in benzene or toluene. _ 40



5 furan - 3 - one with a salt of hydroxylamne to formthe
correspondi ng oxi ne of 5 formula I'l'l [err] which is reacted with an

aryl sul phonyl halide to give the correspondi ng O aryl sul phonyl - oxine (1V)

.[err] which is reacted with a metall al koxide to give a conpound of

formula V._21. A process as cI\alm in claim20 wherein the reaction with
the salt hydr oxyl- am ne |§ effected in the m acet at €.
22. Aprsas clainmed in cliaim20 or clalmZImmmﬁ lm) tion W|th

the 15 gryl sul phonyl haI | de! i's effe ] n er *anhydrout csondl ti ons.

15 23. Ap - 3 4 ild :

in pyridine usi ng plstalpnkeaefs afaded nydnyeﬁdlamislldmo lszwereﬂﬂfermmrrmﬂal rred in’
any of clains ZOOLQBtOhMmdempe{ 2. reacti on; Wi gh al kal i- nmetal -al koxi.de is=

carried out usin st gmad ity apy of clajms 34519 compo or()]a%:hA prO‘t‘fess‘

- 2. Dimgtiiyl - - drodi :
U o ey o R el LR el e D PLTeS
prepared by r eacorhiila mian al kyI;_ nitrite containi ng 4-6 carbon-atoms wth -
8,9b[err]- Dinmet hyl - ‘1,2,3,4,4a[err], 9 hexahydrodl benzofuran - 3 - one
in order to obtain a corrpound f for rrul alX25  “whichis subsequently
reduced byhydrogen in the preggnce of HEat alyst to forma pro- 25 duct of
formula V. 26. Aprocess as cl & - m 25 wherein the catalyst is
pal | adi um-on charcoal . 27. A priogg - Qi med ¢l @m-13 substantially as
her ei nbef ore descri bed. 28. A rocesso ds>cl A in cllaim 13 substantially
as herei nbefore described. W|th 30 Hef erence to the Exarrpl es 1-25. '

30 29. Phar rraceutlc l CO ns,. V\hllgg‘gﬁi %es?we col%%ung m?nggr mé!a?r: o |

o
as clainmed in anxxng C alal’?s
or excipient. 30.. Phar maceuti ca corrp0| tions as clainmed in claim?29 in

dosage unlt_s,contalnlng550ngun|t 3 *» ¢ L- M S*

1, 460, 881 15 31.- Phar naceut i cal conpositions as
claimed in claim?29 or clai ,30 in the "f30rm of tablets, syrups, capsules,

gr anul es, (}ut i.ons and |inct ud: ' §rmaceut i cal corrposi tions as '
clained in aim 29 substant I al I

n- (1) 10

t ' which is reacted with:an alkali metal alkoxide to give a compound of formula V. *
S 21. A process as claimid in cldim 20 wherein the reaction with the salt of hydroxyl- :
amine is effected in the presence of sodium acetate..
22. A process as ed in claim 20 or claim 21 wherein thc reaction with the
15-  arylsulphonylhalide is eff under anhydrous conditions.. - 15
o 23. A process as claimed in claim 22 whetem the reacuon is carried out in pyndme
using p-toluenesulphony! chioride: _ . .
_ 24. A process as claimed in any of claims 2023 w’herein the reaction with alkali
: metal alkoxide is carried out using sodium ethoxide in an ice-bath. .
20 - 25. A process as claimed in any of claims 13—19 wherein the compound of formula 20
. Vis prepared by reaction of an alkyl nitrjte contammg 4—6 carbon atoms with 8 9bﬂ-

25 which s subsequently reduced by hydrogen m the presence of a catalyst to form a pro- - 25
duct of formula V. : _
26. A process as claimed in claim 25 wherein the catalyst is palladmm on charcoal.
27." A process as’claimed in ¢laim 13 substantially as héreinbefore described. .
: 28, A process as clazmed}m clalm 13 substantially as herembefore descnbed Wu:h
30 refefence to the Examplés 1—23, .30
29. Pharmaceutical compEmons which comprise a compound of. formula I as' '

claimed in any one of claims 1{—12 together with a pharmaceutical carrier or excipient.
s 530 P/harmaceuucal compositions as claimed. in claim. 29 in dosage units contammg '
—>U mg/unit R . o . -



before described. 5 33. Pharmaceutical conpositions as clainmed in
claim?29 substantially as herein- 5 before described with reference to

Exanples 26 _and 22 2dmabanpaunds. of 1 he general formula VII [ERR] wherein
n and [err] are as defined in claim13.--10 35. Geﬂ‘pounds o] he
formyla V CHZ r]

For.-the Appli c'a‘nts, FRANK B. DEHN & COJ mu H!!' Agent s, br i al
House, 15-19, Kingsway, London, WC 2. P j esty' s Stationery
O‘flcg_))y the Courier, Pr ess, Leairkgbg;tspn Spa 1978 Publ i shed bysthe Patent
O f | ee—~RE-Setthearpt OO *TOpi es may be
obt ai ned.: 31. Phatmaceuucal composmons as clalmedmclaxm 29 or claun 30mthe form of
: " tablets, syrups, capsules, granules, solutions and linctuses. -
32. Pharmaceutical composmons as claimed in claim 29 substantially as herein-
‘before_described. :
33. Pharmaceutical compositions as ' claimed in claim 29 substanually as herein- 5
before described with reference to Examples 26 and 27. '
34. Compounds of the general formula VII

() -
NH—CO—(CHy) y—Hal? '

- wherein n and Hal? are as defined in claim 13. ) ' _ :
10 . 35. Compounds of the formula V o o . 10 -

()

For the Apphcants,
FRANK B. DEHN & CO.,
Chartered Patent Agents,
- Imperial House,
15—19, Kingsway,
London, w.C.2.
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