Pl PERI DI NYLCYCLOPENTANOL HEPTENO C ACI D SALT The endoperOX|des

prostagl andins G2 and H2 and thronboxane [ERR] are naturally occurring
reactive netabolites of arachidonic acid in hunan platelets. 5 They are not
only potent aggregatory agents but are also constrictors of vascular an
bronchi al snmooth nuscle, and therefore dubstances which antagonlse t hef'r
effects are of considerable interest in human nedi ci ne. ZJLgéagﬁLBave
now found a new conpound which has shown endoper oxi de and th

antagoni st activity, and is therefore of interest in the treatnent of"

ast hma and cardi ovascul ar di seases. This conpound i's [ERR] 15

(+)-7-[5-[[ (1,1 -Dbiphenyl) - 4 yI]nEthoxyI 3- hydroxy-
2- (1- pi peridinyl ) BXRERHEN QL FABRITEND Md (referred to
bel ow as conpound A). The |nvent|on S partlcularly concerned with

phar maceuti cal n&g5|t| ns cont.ai ni n conpg A and on or nore 20
pharmaceutical car *P&r €D PRELRXLERE REPSL29 dPSFapdhAdBa i s descri bed

i n our copendndgtBrimbsixaRet A taSpeﬁaEueauugnoaﬁﬁfSQEQ reageiter with ot her
a”‘”OCYC'Ope@E@QBbléﬁbQSog g:s&hﬁhén1£°§B?H”QnAhhﬁaﬁd¥iQ gSQHS In a nurber
25 of res S as co se conpounds general particul ar
to its paPenTh 8ﬁ1ﬁ69a89& 99&Y099§9n§aP9§rGBa§9FVaP§§nFﬁePE§f both as

Legards htf atepauableananélbtaruseflaaaeduatnandTbuan&aﬁazxanple conpound
Is readily

table.,from 30, teaction ni [ epared,
And it 1s obPRPALH BUsR1SCPpd, shBRREORS, AbPYARERE PRED ahkencniss
desirabl e ch&hsueefﬁeccg age piiaconsdderabllef cn#srasr.onn Bumaound A
i nhi bits bl opdapkbahel.et aggregation 35 and bronchoconstriction. To

dgternmniolnhlbltlgg ggvglggg %gggglgt %gco %%ng wﬁ Lved gui nea pigs

shown endopgroxide and thromboxane antagonist activity,
~and is therefore of interest in the treatment of
asthma and cardiovascular diseases.

This cpmpound is [1R~-[1la(2),28,38,5a]1~-

15 (+)-7—[5-[[(1,1'-bipheny1)-4-y1]metho:y]-3-hydroxy-
2-(l-piperidinyi)cyclopentyl]-4-heptenoic aciad,
hydrochloride (referred to below as compound A).

The invention is pérticularly concerned with pharmaceutical
compositions containing compound A and one or more

20 pharmaceutical carriers.

' The parent amino acid of Compound A is described
in our copending British Patent Specification 2097397A, . tu.
together with other aminocyclopentanol acids and
esters. Compound A is advantageous in a number

25 of respects as compared to these compounds generally
and in particular to its parent amino acid and
other salts or solvates thereof, both as regards
its preparation and its use in medicine. Thus
for example compound A is readily isolatable from

. 30 reaction mixtures in which it is prepared, and
it is obtainable in a crystalline form of high
purity which has desirable characteristics for
pharmaceutical formulation.
Compound A inhibits blood platelet aggregation

35 and bronchoconstriction. To determine inhibition

of blood platelet aggregation, starved quinea pigs



“-2- are dosed orally with tthe conpound.in a suitable vehicle. Platelet
pl asma is prepdred from each ani mal and aggregation to a range of coll g
,Loncentrations is measured after the nethod of 5 Born (Nature 194, 927
(1962)) Col | agen concen- tration effect cur%e§ for each sanple of p
are eglculated and results are expressed as the shift of the curves

followng treat ment, W WRcLReoEaTROUITEN1Ene compodif B9I4 it ibroTpound A

to inhibit broncho-"constrict et erm ne e anaes zed gui nea

pi g by measuring t yehdrileet BﬂaFﬁéeEoﬁﬁSGnalﬁﬁm?htﬁcREﬁP? curve of
t he bronchoconstri @lagh [ahlim[allaaﬁa 5@59&];6210;16a¢1£ r&fy¢ |9 edlaadgerhydr oxy-

1> 1-octenyl ) 2- 0%l oht Aelidng 1LNFBhaar 4h] a pedPPLRD théeidd b U 20619)

Conpound A is t hus & rea as an
i nhi bitor of plé& elaarmqghaegm 384an827hPeRpoé1862Db} - us@i#ﬁ?@haﬁmtﬁ%'y& s

and the 20 treat Ma3m @&%&%@tbaaveé essléaeuesaﬁprylét plisemses such as
arteriosclerosis, atherosclerosis, HBe g gga vascul ar $ease cerebra
ane rech €

vascul ar di sease | ”RALFAIGHRLSS fii BESt PARKESSSY 1 ¥k Pul nonary
enbol i sm diabetic stﬁlﬂmm@tﬂhse, citvessfodpowingvereatmedbsvibth am'ge na and

nyocar di al |nfarcuégh {mw'be formul ated in conventional manner for use,
with one or nore pharﬁﬁceu cal carriers. For qral admnisiration, the

phar maceuti cal b compo@he @pikdfyt ofccomeonBanPoto iBR1RLE BFNCHOR)| ot s,
capsul es, powders, didtridtion0fsSdetegmihegaindthy anaysthebizéd means Wi t h

ccceptabl e excl b ol Stne 0 TRO MLt pRC ! BHEREECoF LB | |
far i nj ections nay dre ghesinsecd esponset cygyegeff then bronghecerstr igton
mU’ -dose [1R-[la,4a,58(3) ,6a(1E, 35%)]]-7-[6-(3-hydroxy-
15 1l-octenyl)-2-oxabicyclo [2,2, l]hept—S-yl]-S-hepten01c
acid (U-46619)

Compound A is thus of interest in the treatment
of asthma, and as an inhibitor of platelet aggregation
and thrombosis for use in renal dialysis and the

20 treatment and prevent1on of occlusive vascular
diseases such as arter1osc1eros1s, atherosclerosis,
‘peripheral vascular disease,.cerebral vascular
disease including transient ischaemic attacks,
stroke, pulmonary embolism, diabetic retinopathy,

25 post operative thrombosis, angina and myocardial
infarction. It mey be formulated in conventional

/ manner fér'use, with one or more pharmaceutical
ncarr1ers.
' ~ For oral adm1nistrat1on. the pharmaceutical

30 _compos1tlon may take the form of, for example, tablets,

' capsules, powdere, solutiens, or . syrups prepared
by conventional means with acceptable excipients. '

The compound may be formulated for parenteral
administration by bolus injections or continuous

35 infusion. Formulations for injections hay be presented
in unit dosage form in ampoules, or in multi-dose
containers, with an added preservative.

For administration by inhalation the compoqnd
is conveniently delivered in the form of an aerosol




\ners, with an added preservative. - For admi nistration by inhal ation
pound is conveniently delivered in the form of .an aer osol - 3-
present ation from pressuri sed packs or a nebuliser, or as a cartridge

from whi ch the powder ed.conposition may be inhaled with the aid of a

sui tabl e devic
be det erm ned

e.
by

In the case of a pressdirfsed aerosol the 5 dosage un|P~ﬁay
providing a valve to deliver a netered anount. For use as

an antithr onﬁBFPZ REesentabioR  hEOM PLesiWt ifed BRCKHIQF @ ered orally, for
exanmpl e in apgepalsset, 0095a50a5carﬂﬂ<ﬂa@@dﬂrm vﬂhich ltHe pdwdetdd mes daily.

For use in the trea t y.alsao h m ni stered
orally in anﬁﬁﬁ?gsbf:lﬁnogg}'og g’gﬁ?(:'gé‘g &pp&g%tal % % H citfal ly;
preferably hdewiee.itInsthentasetef cal pyessuedsed aerasalosthe 15 varying

fromO0.3 0 38sHY

conblnatlon\mt

t hus usual | yt@

(0]

HYe Lni® ﬂair'ﬁ@sdéﬁérﬂ(mé-@eofwm Ya Rgaged in

H?g&ﬁer antl-asﬂgnatlc agent’s. ‘'The unit dose fornul ations

ex 3 Petesed @MYntomound A The preci se dose

“admi ni stered. 20 wWFbr vSecasrar d@pbﬂwkomboticeayenxuicnnpbﬂndwnof t he

patient. SU|ka
Conmpound A nay

b

eP prepa

PEEQPQS)C’}%&E{:?P%(%P&? C&.!ggw fo &l | bed bel ow.

arent amTmo acid or an -

appropri ate &ptapopatg ofnh@. g5|t9l5é%§é#9 hedh weightyerl & ori de or

hydr ochl gpi caagiifles ahgl?glt is for exanple prepared by adding hydrogen
chloride to a solugion

arent am no idin an ani ¢ solvent such
as ether, ethyl 30 SEeFﬁ?em[Egﬁ] trpatmen h%ﬁ fg'tegﬁﬂﬂ?@%res of -
for exanple 88yt alsoohet adpinbstered orally in amounts of 0.05

to 5 mg/kg body weight, 1 to 4 times da11y, preferably \~)
. however it is administered by inhalation at doses
15 varying from 0.3 to 30 mg, 1 to 4 t1mes daily.

The compound may be'used in combination with other

ant1-asthmatic agents. “

The unit dose formulations thus usually contain

3.5 to 350 mg of compound A. The,precise dose administered
20 will of course depend on the age and condition
' of the patient.

Suitable methods for preparing compound A

are described below.

COmpound-A may be prepared by treatiné the

25 parent amino acid or an appropriate ester (e.g.

the trityl ester) with hydrogen chloride or hydrochloric
acid.

The salt is for example prepared by adding

hydrogen chloride to a solution of the parent amino
acid in an organic solvent such as ether, ethyl

- 30 acetate, CBZCI2 or dimethoryethane, at temperatures_
of for example 0°C to room temperature.

The following examples illustrate the inventxon.

Temperatures are in °c,
The following abbreviations are used:
35 T.L.C. - Thin layer chromatography, usxng Sio2
unless otherwise stated.
ER - ether;y
EA - ethyl acetate;

t



The foll ow ng exanples |Ilustrate the invention. Tenperatures are in [EQH

The foll owi ng abbreviations are used: 35 T.L.C. - Thin |ayer &
chromat ography, using [ERR] unless otherwisedstated. ER - ether- EA - {0
acet at e; -4- THF - tetrahydrofuran; DI BAL - diisobutylal um nium hyd
Chroda;ography was carried out using silica gel. 'Dried refers to drying

with MgSH. 5 "Hyfl o' (trade mark) is a filtration aid. The preparations of
| nternedi ates 1 amHFZ—atetdahpdrbéﬂram,Br|t|sh Pat ent SpeC|f|cat|on

2097397A. I nter rreg ahe 1 gﬁigq,bzf{!g %l% BM)&F{B’A

42yl | met hoxyl - 3- hy roxy- 2 entyII-4 hept enoat e
I ntermedi ate 2 [ERR] 3-hydroxy-2- (1- plperldlnyl)cyclopentane acet al dehyde

i\S llni_ermadic a’lt et &hEEgiBl:oSrHﬁH?OﬁHs%éﬂrfétll)%ﬂﬂiwiﬁn?ggﬁwg?lg gropanal
sol ution of Integnediate in tolu was added dropwi se
to a suspension o? 6?8 Fﬁﬁ?gﬁ te %fyb%?OX|§£q?%ﬁgﬁg in tol uene (52m).
Met hoxynet hy- EtrVﬁyéhpPphbspﬂennankbhi@radél¥QEa¢E2n afk. added and the

m xture stirred °¥EEnBQQEaQQ§Q$n525EFYHEQPﬂ@@{AEéé“l(%ﬂdﬂﬁﬂéréM8é§E¥¥Uédand

the m xture was heate tirrrin Solid 25 [ERR
(13g) was added, tReBSigdsPcPRpRaRE g%ﬁ‘é}é&‘éﬂ 19\%\5@5 ‘\{E% wat er (52[n1 )] and

dried azeotroplcahhxetneguaeealsolutlon of Internediate 3 in tol uene
[1R-[lo(Z) 28,38,5a0) = (+)-Methyl 7-[5-[[(},1'-Biphenyl-
10 4-yl]methoxy] -3-hydroxy-2-(1- pxperdlnyl)cyclop-
entyl]-4-heptencate
Intermedlate 2
[lR-(lo 28,30,50) ] -5~ [[(1 1'-Blpheny1) 4—y1]methoxy]-
3- hydroxy-z (l-p1per1d1nyl)cyclopentane acetaldehyde
15 Intermediate 3
[1R-(la,28, 30,50)]-(+)-5 [r(1, l'-B1phenyl) 4-yl]methoxy]-
3-hydroxy-2-(1-pxper1d1nyl)cyclopentane propanal.
A solut1on of Intermedlate 2 (13.09) in toluene
(39m1) was added dropw1se to a suspension of potassium
20 tert—butoxlde (5 96g) in toluene (52ml). Methoxymethy-
' ltriphenylphosphonium chloride (15.93g) was added
énd the mixture stirred overnight (18h).
2N Hydrochloric acid (52ml) was added and the mixture
was heated with stirring at 40° for 30 min._ So;id
{ ) 25 _KZCO3 (13g) was added, the organic phase separated,
washed with water (52 ml) and dried azeotroplcally _
to nge a solution of Intermedlate 3 in toluene'
(115m1). A portion of the solutlon (8.8ml) was
purified by chromatography eluting with 9:1 EA-
30 methanol to give the_title COmpouhd~as a foam (0.539).
T.L.C. 4:1 EA-methanol Rf 0.15 |




). A portion of the solution (8. 8n1) was purlfled by chromat ogr aphy
ng with 9:1 EA- 30 met hanol to'glie'the title cenpound as a foam

( 3g). T.L.C. 4:1 EA-nethanol Rf 0.15 Internmediate 4 [ ERR] y1] net hoxyl =
-3 hydroxy 2- - idjyl) cyclopentyl]- 4-heptenoic acid, hydrochloride
To a solut|055£$££5§é§§$eé1tert but oxide (21.49g) 5 in t ol uene (198m ) “whd

THF (52m ) under [ERR] was added 3- (carboxypropyl)trlphenylphosphonlum
brom de (41. }4g) : 1 {L£4.59) in

t ol uene (220M—wEs—2 » xtorestl _ “—vater (125m ) was
added, 10 tHalmE DY @) 28 7 1) d. The

aqueous phasq-n@ t&ﬁéh@daéid ﬁ g@&ﬁaéﬁ&de225n1) (dlscarded) t hen
acidified t oy 1 C |d a. d wwth [ERR] (2
x .225n ). ( Eoﬁﬁiﬁgﬁm[‘gg P%%ﬁ%{:‘f’g é%f-% %to’ﬁ'réjeed@hgﬁeéapor at eEi to] (
gi ve the 5|tha toipenad(199mt) (2nd 4TEE 632mlywnder wamn of the base

93 E ﬁ%ﬁﬁﬁ! hl ori de.
%hengélL2n£s§§%$2a§eﬁgsgssg%gk6 f?%ﬁl ua Eﬁpégﬁﬁgtrlturat mnfh EEI ©
(5m). The (83ulfghy sBFFEr hsli2hiarselubiiamef Fate 4H$Q&RF%H|ed to give

the title cogpcpnnds(;SZﬁﬂ)tmﬁeﬂeZ(ﬁzemiERFﬁs (sddé@rendittH&RR] ) 25
| nt er nedi at e

Bi phenyl ) - 4- ??f%ggﬁi ng h[é%r 3h2 (Waﬁe%efl%P y%)"as added,'
cycl openid9l ] thehmpxtnuat EIGOIO!IS ¥t shaken nand 2th® phases sapaxated.a col d
[ ERR] 50'Ut'@ﬁeoﬁqhébﬁsnﬁﬁaééewés @@§Eed5w§@0)téiﬁbﬁé'(24x0h|Or'de (4 49)

'n [ERR. 935%&§ ?dzscarded), then acidified (to pH 7. 5) -
" with 2N hydrochloric acid and extracted thh CH,C1, \-)
(2 x 225ml). The combined CH2C12 extracts were
.15 dried and evaporated to give the t1tle comgound,
~ base (24.47g9) as a gum.
.A solution of the base (93mg) in CHZCIZ(I 5ml)
was treated with an excess of ethereal hydrogen
chloride. The solvents were removed and the residual
20 ‘oil triturated with ER (Sml). The result1ng solid
-~ was filtered, washed with ER and dried to give
 the tltle compound (82mg) m. p 132.5 - 136° (softens
at 128°)

25 Intermediate 5

[1R-[la(Z),28,3a,5a]]- (+)-Triphenylmethyl 7-[5-[{(l,1'=
B1phenylle4-y1]methoxyl-3-hydroxy-2-(1-p1per1d1nyl)
4yglopenty1]-4-heptenoate '

30 Trlethylamine (2.49m1) was added to a cold (5°)
.solution of Intermediate 4, base (5. 889) and trityl
chloride (4.49) in CH,C1,(24ml). The mixture was
stirred for 30min then water (60ml) and further
CH,C1, (30ml) added.”Y The organic phase was separated

35 then evaporated in vacuo. The residue was azeotroped
with CHZCI2 (60ml) to give an oil (10.13g) which




.@azeotroped with [ERR] (60n) to give an oil (10.13g) Mhich -6- was
chronatographed on alumna (500g), eluting with EA to give the title
conpdynd as an oil (5.14g). T.L.C.. [ERR] 49:1 - methanol Rf 0.52 5

Internmediate 6 [E | 0, nyl )
cycl opentyl] -4-hep SEOQF?B%Eg ?faéﬁéémééuéng%§%i{ﬁthZi Qggﬁé qgt 20 to a
stirred solution ofwﬂﬁheﬂﬁeﬂpaﬁévs E@e 4zigle rcompaynd faf |awed oy Sa 14@lut i on
of [ERR] conplex (5¢lRge, EF?bOSSh¥9§v|mmﬁxmékhéﬁﬁiﬂﬁf ols2 resulting 15
solution was stirred at [E 2h and quenched by the dropw se addition
of ice-water (65nm ). The reaction m xture was extracted wi.th diethyl ether
(2 x 65mM.) and the Entezmediatbed with water (65m ), 1Mcitric acid (4 x
10m) and water (10 20 ml). Evaporation of the dried (Na2SO4)sol vents gave
the title conpound as_a foan1(5‘90). IR (CHBr3) 1740 cnil Exanple 1 .25 [ ERR]
4-yl ] met hoxyl - 3- hydddRgI3adE) o2 Rhanyinethyl, Jodddidilo 125 d,
hydrochl ori de | nt er gighahel]-4 «’:;hdﬂg]€3+6xd!h~w14px§éumaﬂnyag (60 n1)
and 5N NaOH (30 nl)gi - solution was diluted wth water
(400 mM) and then e ™ m). The aqueous phaSe was
adjusted to pH 80with ON HCl and extract ed
Triethylamzne (9. 17m1) was added at 2° to a stirred
. solution of Intermed1ate 5 (6.47g) in CH2012(65m1),
= . '_followed by a solution of pyridine/SO3 complex
W (5.75g) in dimethylsulphoxide (65ml). The resulting
15 solution was stirred at 3-5° for 2h and quenched
by the dropwise addition of ice-water (65ml).
The teaction mixture was extracted with diethyl
_ether (2 x 65ml) anﬂ the extract washed with water
{65ml), 1M citric acid (4 x 10ml) and water (10
20 ml). Evaporation of the dried (Na,S50,)solvents
gave the title compound as a foam (5.99).

IR (CHBE,) 1740 cm -

stirred for 30nin ‘then water (60m) and fuyrther CH2C12(30n ) added. The 4
organi ¢ phase was separated 35 then evaporat ed in vacuo. - The resi due

Eiamgle 1
25 | ' o | . -
_ [1R-[1a(Z),2B,38,5a]]=(+)=7-[5-[[(1,1'-Biphenyl) -
\/’ 4-yl]methoxy]-3-hydtoxy-2-(lfpiperidinyl)cyclgpentyllé
4-heptenoic acid, hydrochloride =
Intermediate 1 (10.38g) was stirred with ethanol
30 (60.ml) and 5N NaOH (30 ml)at 20° for 16h. The
- solution was dilutéd with water (400 ml) and then
 extracted with ER (2 x 150ml). The aqueous phase
 was adjusted to pH 6 with 2N HCl and extracted
. with CH,Cl, (3 x 200ml). Evaporation of the combined
35 extracts gave a foam (9.45g), the majority (9.3g)
of which was takgn up into CH2C12 (50ml) and treated
with excess of an ethereal solution of hydrogen
chloride. Evaporation in vacuo and trituration




ERR] (3 x 200m ). Evaporation of the combined 35 extracts gave a foam
, the majority (9.3g) of which-was-taken up into [[ERR] (50m ) and

at¥d with excess of an ethereal solution of hydrogen chloride. s

Evaporation in vacuo and trituration -7- of the residue with ER (4 x
75m ) gave thE thel cesbdpeuniithsER pbwbe?Smb) 2mrye thestittle sation of awf

[SEQ%} e E; ;ﬁgﬁ Eém hha]nah 82¥6waBE C(6 2285) . M Gryd BN idac{dhR = + [ERR

4-yl ] met hoxyPE3angamBie- Srom. %9p@??ﬁ?ﬁ?1)%@¥#cmﬁﬁﬁﬂéﬂl QE)miphepten0|c

aci d, hydrocmhenmde°DlBAL (IMin hexane, 5.5 m) was added dropw se at

[ERR] to Esd §0#gtign(§écg 6-di -t-butyl- 4-nethyl phenol (2.9g) in

[ ERR] (13n1) mhe sol tfi"on s stirred at -5 to 0 for Ih and then
cqoled to -29xam§1§obut|on of Internediate 6 (1.3g) in CH2C12 (13m ) was
added at -18 The m xture was stirred at this tenperature for 2

| /2h, 1N hydrochlorlc aC|d (20mM ) was then added dropwi se, 20 and the

m xture was ' ' S i BEs- wer e separ at ed

and the aquequ el Ni C
extracts wer , AL e, 2= : ted to
give a yaPl of-heptenoicTaeidy ohydroehlorideurated with diethyl ether to
give a pal e yellow powder (0.68g)-. RECrystaII- i sation from EA-net hanol

R N
: at 0-2° to a stirred solution of 2 6-dx-t—buty1—
.4-methylphenol (2.99) in CHzclz (13ml) . The solution i;;
15 was stirred at -5 to 0° for 1h and then cooled
to -20°. A solution of Intermediate 6 (1l.3g) in
-CH,C1, (13ml) was added at -18 to -20°. The mixture
~was stirred at this temperature for 2 1/2h, 1N
hydrochloric acid (20ml) was then added dropwise,
20 and the mixture was stirred at room temperature
for 1/2h. The phases were separated and the aqueous
layer was extracted with Cﬂzclz'(IOml). The organic
extracts were combined, washed with brine, dried
(Na2504) and evaporated to give a yellow gum.
25 The product was triturated with diethyl ether
" to give a pale yellow powder (0.68g).. Recrystall—
isation from EA-methanol gave m.p. 128-130°; [a] R\) '
'=+66.5°(CHC1,)
Pharmaceutical Exam gles
30 _ Tablets _ _
These may be prepared by direct compression
- or wet granulation. The direct compression method
is preferred but may not be suitable in all cases
as it is dependent upon'the dose level and thsical
'35 characteristics of the active ingredient.
'A. - Direct Compression | mg/tablet
. Compound A . ' 100.00
- Microcrystalline Cellulose B.P.C. 298.00




‘or wet granulapioﬁ. The direct conpressiaon netgiqd is preferred but may ngt
be suitable in all cases as it is dependent upon the dose |evel and

Jphysical 35 characteristics of the active ingredient. A Direct

"Conpr essi on Magne51umrs#ééiﬂﬁé Conpound A - 2.00

100. Q0 M crocrystalline 298. 00 Magnesi um

Stearate C@Lkﬂ:gég %ﬁ) reSS|on Vi ght 400.00 mg

400. 00 ng Conpound A is sCempoundriuis, siees [HRjuah @/@5%FTEnd§de\met:h t he
exci pi ents and Conpﬁféﬁﬁgduﬁiﬂﬁ fhed Oe 57D f&HE&“Ehd'Eﬂﬂp¥é%éﬁa QAshag

strengths may be pre are terin e conpre SIOﬂ wei and usi ng
punches to suit. Pé?%#ﬁ?atlﬁkpfgts of 'other streﬁyuhs ma¥y/ t abl et
Compound A . be prepared by alterilfX).{le IdompressidmotedghtB. P.

238. 00 St.arch B. P. 40. 00 Pregelatlnlsed Nhlze
Starch B.P. QBdOBSkﬁé BUnCheR B2, 3t B p. _

Conpressed Wi ght Be Granulatlomoo 00 ny- 15 Cbnpéﬂ%&aklﬁ§
sieved through a 250 m6 gbﬁygugadAblended with the | actose, su@mqmoand
pre- gelatlnlsed tarch. The powders are noi stened With pufisf
wat er, granul es ire nade, EaFEé EEened and bl ended with the%#§g835|um
stearate. The | ubri cated gtanqheB.BO are conpresssed into tabletdd .89

descri bed for the direct §?E§éf§§iﬂf‘sé@rﬁ+’lé‘e S‘I’%é@tﬁ qts may bef,iglgm
m a

coated with suitable fil teri .g. nethyl cellul ose ar
hydr oxyl propyl et hyl ceIMEEB§§15§|ﬂﬁeiféhﬂéﬁdPtechnlques Al ter #a@ely 25
the tablets may be sugar cempedssédpweight 400.00 mg

ggi;gpsule Cowp&gnd A Compoupd A is sieved éﬁgbégh*;ﬂ¥k6QQ45%ﬁeve
' and blended with the lactose, starch and pre-gelatinised

starch. The mixed powders are moistened with purified
water, granules are made, dried, screened and blended
with the magnesium stearate. The lubricated granules

20 are compresssed into tablets as descr1bed for the
direct compression formula. :
The tablets may be £ilm coated with suitable film
forming materials, e.g. methyl cellulose or hydroxylpropyl
methyl cellulose using standard techniques. Alternatively

25 the tablets may be sugar coated. )

‘Capsules _ mg/capsule
K,f - Compound A . _ ~ - 100.00
*STA-RX 1500 . B 99.00
30 Magnesium Stearate B.P. 1.00
" Pill Weight 200.00 mg
* A form of directly compressible starch supplied
by Colorcorn Ltd., Orpington} Kent.
35 . Compound A is sieved through a 250 m-ssieve

and blended with the other materials. The mix
is filled into No.2 hard gelatin capsules using
a suitable filling machine. Other doses may be
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mg/metered dQse Per can

Compound A (micronised) . = 0.500 120 mg
Oleic Acid B.P. 0.050 12 mg
Trichlorofluoromethane B.P. 122,25 5.34 g
Dichlorodifluoromethane B.P. 60.90 14.62 g

Compound A is micronised in a fluid energy mill

to a fine particle size range. The oleic acid

is mixed with the trichlorofluoromethane at a temperature
of 10-15°C and the micronised drug is mixed into

this solution with a high shéar mixer. The suspension

is metered into aluminium aerosol cans and suitablé
metering valves, delivering_a'metered dose of 85
suspension, are crimped onto the cans and

the dichlorodifluoromethane is pressure fxlled

into the cans through the valves.
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Syrup

Compound A
Sucrose B.P

Glycerine B.P.

Buffer

" FPlavour
‘Colour

Preservative

-t P wpt Sl

mg/5ml dose
100.00
" 2750.00
500.00

as required
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Adm ni stration Conpoun

injections BP to = adjusted tosveluggdiant mixed: deThe emyumtpmdmd abl e
materi al nmay be added dl(ard(ﬁlléﬂt btthﬂlQBth.bﬁ of the solution 15 and the pH
may be adjusted to that of maxi num stability of the active ingredient using
dilute acid or alkali or by the addition of suitable buffer salts. The

sol ution is prddar ditiedtdon ifod In¢raivkhodsi Aéminpgtostiate sized anpoul es
seal ed by fusion 20 of tdaﬁnpg,lu?,gsA Thé injection is sterili qn y heating
in a autocl ave using one_of 'the acceptable cycles. Al ternatlvel t he

sol ution nmay be sterili s¥@YeF £or: ABJPSEigna BPIt@d into sterd IR anpoul es
under aseptic condiSadimsn chlerddeubroangeygther peekesdble material

o may be added to adjust the tonicity of the solution
\,/ ‘ 15 and the pH may be adjusted to that of maximum stability
of the active ingredient using dilute aeid or alkali
or by the addition of suitable buffer salts.
The solution is prepared, clarified and filled
into appropriate sized ampoules sealed by fusion
20 of the glass. The injection is sterilised by heating
in a autoclave using one of the acceptable cyeles.
Alternatively the solution may be sterilised by
filtration and filled into sterile ampoules under
aseptic conditions. The solution may be packed
25 under an inert atmosphere of nitrogen.

vng of suspensi on, Care cri nped ot o t.he cans and the
di chl orodi fl uoronethane-is pressure filled 308 mo the cans t hr ough the’
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y] - 3- hydr oxy- 2- (I-plper|d|g¥l)cyc opentyl]- 4-heptenoic acid,

de. 2 The conpound of”

as claimed in claim3 in-the formof a capsule. 6.

zas C'%haeéoheoﬁhalar3clalhh§ §Rr & pbrammaeiggol spray

A co 05|t|g2 § ained in claim3 in a unit dose forn1-
ELN

38 S‘etIGIQSOP &t ofh nd of claim1. 25 12. A .

3as cIA|phdrmacebauuallcompbhétionncoﬁta1snmwttbm for injection

RbuR8 P 89.4H°1089PRY0N05 Shal Bhd- ofdnore A COMPOSI LI on as

ncl udes a er antl-asthnatlc agent .

Bhar magedompadk i®1dAPh8Sclaimed in claim 3 in the
form of a tablet. _ _

5. A composition as claimed in claim 3 in the
form Qf'a-capSUIe;

6. A composition as claimed in claim 3 in the
form of a powder. _ '

7. A composition as claimed in claim 3 in the
form of a solution.

8. A composition as claimed in claim 3 in the
form of a syrup. -

9. A composition as claimed in claim 3 in the

20
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35

form of an ampoule.

10. A composition as claimed in claim 3 in the
form of an_aetosol spray formulation.

11. A composition as claimed in claim 3 in a

unit dose form containing 3.5 to 350 mg of the
compound of claim 1.

12. A composition as claimed in claim 11 in the
form of a solution for injection containing about

50 mg of the compound of ciaim 1.

13. A composition as claimed in claim 3 which
includes a further anti-asthmatic agent.

14. A composition as claimed in claim 3, substan-
tially as described herein in any of the pharmaceutical
examples. _

15. A method of producing a composition as claimed
in claim 3 which comprises formulaﬁing the compound
of claim 1 or claim 2 with one or more pharmaceutical

carriers.

substan- tially as described hereln I n

G



15. A et hod . pf produ0|ng a conposit+ion as cIa in claim3 wh
conprises fornulating the conpound 35 of C&%I l ’ "nli" one
J41Y0r e pharnmaceutical carriers. - 12 -

clai m:3 when produced by a nethod as clalned in cIa|n115 A pro

for tlé preparatipg, of A Neoed@OLBh as 13l iR 11k C13liM B Wi\'eﬁh conpr i ses
treating the 5 parent no aC|d\M4j1hy?ro chl ori de hydrochlorlc
acid. 18. A proB%%@P%ﬁécﬁ%u?nﬂquP 124 f %§%%§fh Giadm as descri bed
herein in Exanpl er1. 19A prd&gssxﬂqnnuhé(ﬁrad&nautmem§ntpeepampduhg 10 a
process as claine | 7 . clai m. . SRECI_EI.CAT
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acid. _

18. A process as claimed in claim 17 substantially

as described herein in Example 1.

“19. The compound of claim 1 when prepared by

10 a process as claimed in claim 17 or claim 18.

ERRATUM
' SPECIFICATION NO 212T7406B

Page No 11 Line Nos 3 and 4 delete whole lines insert
2. The compound of claim 1 in cerystalline form.
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