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Pursuant to 21 USC Section 355 (b)(1) of the Federal Food, Drug and Cosmetic Act,
Allergan, Inc. is reference two existing patents for nedocromil sodium. Both patents list
FISONS as the assignee. Rhone - Poulenc Rorer subsequently has acquired the rights to

these patents from FISONS. o

US Patent No. 4,474,787, issued October 1, 1984, expires October 2, 2006.’

This patent refers to a broad genus of compounds, including the écidic form of the
active nedocromil. Allergan, Inc. has acquired a license to this patent for

ophthalmic use only, in the United States and Canada.

US Patent No. :1.760,072, issued July 26, 1988, expires July 26, 2005.

This patent applies to a solid nedocromil sodium preparation containing bound
water. We-are referencing this patent because-of Allergan’s future intention to
. purchase this solid form from Rhdne ~ Poulenc Rorer Pharmaceuticals.

A copy of both of the above referenced patents and the grant clause from_ _

Allergan’s licensé are appended to this section.

” I; the undersxgned,_ Exe_rc—ﬁ—ydecfare that P;tentNuc.vg.“4,4;i4ﬁ,?87 and 4760072 cover
the formulation and method of use of nedocromil sodium. Thé subject of this

e appﬁcatjoq.fgy which-approval is being sought is covered by these patents.
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ble 1 Concentrations of nedocromil sodium in the urine samples
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1 2
7,6 DIOXO4H,6H-PYRANO(3,2-G]JQUINOLINE =~~~ Y m
DICARBOXYLIC ACIDS AND ANTI-ALLERGIC 2o HoOC
USE THEREOF s l
: COOH
This is a continuation of spplication Ser. No. 946,492, R N
filed Sept. 28, 1978 abandoned which is a CIP of Ser. P
No. 897,416 filed Apr. 18, 1978 sbandoned.
This invention relates to new pyranoquinolinone 10 , R v
derivatives, compositions coutaining them and methods coon
for their preparation. L
According to our invention we pmv:da componndl R N COOH
of formula 1, e e 13
Ry o 1 or an ester of either thereof,
in which Rg is as defined above,
30 Rsb, Reb, Ryb and Rgb have the same significances as
2 Rs, Rg Ryand Ry above, save that an adjacent pair
Ry N . of Rsb, Reb, R7b and Rsbd may represent the pair of
Xe {‘ groups —H and —0O—C(COOH)=CH—~-COOH,

{(c) producing & compound of formuls I in which E is

- . —COOH by cyclising a compound of formula V,
in which an adjacent pair of Rs, Re, Ry and Ry form > by v *

a chain —COCH=CE~O—, and the remainder of

" Rs, Re R7and Ry, which may be the same or differ-
ent, each represent hydrogen, hydroxy, alkyl, balo-
ges. alkenyl, alkoxy, or —NR;R3in which Riand %
R3, which are the same or different, are each hy-
drogen or alkyl,

Rg is hydrogen, alkyl, alkenyl] or pheayl-dkyl. and

En—COOK:S-melmorn(Nw- 35 ar an ester therwof,

S-ylearbo :sc.l!‘:.i' '&R have the significances
harmaceutically acceptable derivatives thereof. < $¢ have the sxme s
aAndp . Y . Rs, Re Ryand R sbove save that an adjacent pair
c=ording to our invention we also provide a process
of Rsc, Ree, Rec and Ryc, instead of forming s
+ for the production of a compound of formula I, or a- 4 g
chsia —COCH=C(COOH)-~0O-—, represecut the
pharmaceutically acceptable derivative thereof, which : ~ pairs-‘of groups:
comprises, : =7 () ——COCHCO—COR"” or —COCH=C(COOH-
(a)producmgacompoundoffmuhlbwhchBh . —)»=NLjLy or a luiuhle derivative thereof; and
—COOH by selectively hydmlydn'otondhn.a - =—OM or » halogen stom, or .
i R“m—ou.m.mwmhhhydmlyn-
= exe e :_:‘ - N , bhm

I -~ L; and L3 which inay ‘Be the same or different are
wn ‘ "0 esch hydrogen, aryl or alkyl, or together form a
) " saturated or unsatursted alkylene chain, and
L Mwﬂhydmggncrlnﬂhnmenl.mdifnec-
; "7 “essary or desired hydrolysing the group —COR",
' ’ ' to a group —COOM,
T, ,'5;;" (d)eonvmofncamponndotformnhvx.

mwhu:hxgnudehedtbov-. R

RaMRanmww- S e
Rs, Ra Ryand R above, save than an adjacent pair :
of Rsa, R¢a, R7a and Rja may represent a chain of &
formula —COCH=C(D))O0—, and ‘

N —--_.“' g T

. N
one or both of D and D represents a group hydrolys- ~ Red Y R
sble or oxidisable to 8 —COOH group, and the s
other may represent a —COOH group, 6 ornat:rtheteof.
(b) producing a compound of formula I in which E is mwbchkgndEmudeﬂnedabovt.

-—OOOHbycyclhm;acompoundofformuhmor Rad, Red, R7d and Red have the same significances ss
v, - Rs, Rg R7and Ry above save that an adjacent pair



.3
of Rsd, Red, R7d and Ryd may represent the chain
—~C(RoR10=CE—~O0—,

at Jeast one of the pairs of groups Ryand R:oto;etha
form & ==§ or together form an —S(CH3z)sS—
chain in which n is 2 or'3, and the other pair Ry,
Rio may represeat =0,
to & corresponding compound of formula L, -
(e) selectively removing the groups A and B from &
compound of formula V1],

Ree (o] I ¢ 'S
A
Rys N g
M A
or an ester thereof, | .
in which Rg and E are as defined above,

Rse, Ree, Rye and Ree have the same significances as
Rs, Re Ry and Rj above save that an adjacent pair
of Rse, R¢e, Roe and Ree may represent s chain
—COCHA —CBE-—~0O-—;

in at least one of the pairs of groups A and Bboth A

and B are hydrogen, or one of A and B is hydrogen

and the other is halogen or hydroxy, and the other
pair A, B may together form a double bond,

(f) produocing s compound of formula I in which E is-

—~CQOOH by cyclising a compound of formula VII1,

vi

nrmesurthaeof .
in which Rg is as defined above, Rsf.M,R-pflndM
have the same significances ss Rs,.Rge R7and Ry
sbove save that an adjacent pair of Rsf, Ref, R
and Rsf, instead of forming a chain ~~COCH=C..

(COOH)—O—, represent the pair uf mupt
cm-—coox

—COCH(SOR 10)——CH(
—'OM' Lt L
R” and M are as defined above,and - - . -
Rip represents an alkyl C 1 to 1Q group,
(g) producing a compound of formula I in which E is
a S-tetrazoly! group by reacting a corresponding com-
poxmdoffomuhlinwhaehBh—CN with an aride in

4,474,787
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example under mildly basic conditions, e.g. using so-
dium carbonate, sodium hydroxide, sodium bicarbon-
ate, or under acidic conditions, e.g. 8 mixture of aqueous

- dioxan and hydrochlcric acid, or hydrogen bromids in
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- scetic acid. . The hydrolysis may be carried out at a

temperature of from aboutu‘mlzo‘c.dcpendmaon
the compounds used. Altsmstively the group D may be
an alkyl, e.g. a lower alky] such as methyl, s hydroxy-
methyl, an aralkenyl, e.g. styryl, an acyl, e.g. a lower
alkancy! such as acetyl, or a formyl group. The oxida-
tion may be carried out using conventional techniques
which do not otherwise modify the molecule 10 such an
extent that the yield of the desired product is uneco-
nomical, for example an alky] or a hydroxymethyl
group may be oxidised using selenium dioxide, e.g.
under reflux in squeous dioxan; or chromic acid, e.g.
under reflux in aquecus scetic acid. Aralkenyl groups
may be oxidised using, for example neutral or alkaline
potassium permangsnate in aquecus etbanol, and acyl
groupe may be oxidised using, for example chromic acid
or an aqueous hypochlorite, e.g. sodium hypochiocits.
The formyl group may be oxidised using, for example
chromic acid or silver oxide.

1n process (b) the cyclisation may be carried out by
treating the compound of formula Il or IV, with a
cyclising agent, for example a dehydrating agent such
as chlorosulphonie, sulphuric or polyphospharic scid.
The reaction is preferably carried out under anhydrous
conditions and may be carried out at a of
from about 25° 1o 150°, and preferably from 75° to 150°
C. We have found that isomerisstion of the maleic acid
derivative of formula IV to the corresponding fumaric
acid derivative of formula III takes place when poly-
phosphoric acid is used to cyclise these compounds to a
compound. of formula I, thus ensbling a satisfactory
yield of the compound of formula 1 to be obtained from
s prima focie unsatisfactory mixture of compounds of
formulas III and IV. Compounds of formula III may
also be cyclised by subjecting the compound to an ele-
vated temperature, e.g. of from 200" to 250° C,, option-
ally in tie presence of a high boiling solvent which is
inert under the reaction conditions, ¢.g. dipheny! ether.

When one of the groups is —OM the cyclisation of

. procan(c)(‘)mybecnmedoctbyhenﬂng.orunder

-, basic or neutral conditions. It is however preferred to
. carry out the-gyclisation in’ the presence of an acid, e.g.

" . hydrochloric acid, and in a solvent which is inert under

the reaction conditions, e g. ethanGl. The reaction may
be carried out at from about 20° to 150° C. The group
~—~COR" is preferably an ester group, e.3. R” may be a

.- lower alkoxy group. When one of the groups is

a lolvent which is inert under the rua:lon conditions, ...

(h) producm‘acampoundoffannhlhwbehsh
an (N-tetrazol-5-yl)carboxamido group by reacting s
corresponding compound of formuls I in which E is
—COOH, or an acid halide, ester or mixed uhydmlc
thereof,

with S-aminotetrazole, .

and if or desired hydrolydn; tha»enu ol’

the compound of formula I and/or converting the
compound of formuls [ to & pharmaceutically-se-
ceptable derivative

Io process (s) the group D may be, for example an
ester, acid halide, amide or a nitrils group, which may
be hydrolysed to a —COOH group. The hydrolysis
may be carried out using conventional techniques, for

L}

—COCH=C(COOH)—NLL; the derivative of the
—COOH group may be a group ~—CONL, L3 in which
L;and Lj are as defined sbove. 1t is preferved that Ly
and Lz are hydrogen, phenyl, alkyl C 1 to 6 or together
form a 4 or 5 membered alkylene chain, e.g. together

with the nitrogen atom form a piperidine ring. Whea
one of the groups is halogen the cyclisation may be
carried out in a solvens which is inert under the reaction
conditigns, preferably a high boiling polar solvent, e.g.
pyridine, dimethylformamide or hexamethylphosphara-
mide. The reaction is preferably carried out with the aid
ofamubne.fore:mphmamnmenlhydddc.
e.g. sodium hydride. The reacticn is preferably carried

~ out at a temperature of from about 80° 10 200° C., in the

absence of fres oxygen, e.g. under an inert atmosphere
such as nitrogen.
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The cyclisation of process (¢)(ii) may be carried out
by treating the compound of formula V with a cyclising
ageat, for exampie a dehydrating agent such as chloro-
sulphonic, polyphosphoric or sulphuric acid. The resc
tion is preferably carried out under anbydrous condi-
tions and may be carried out at a temperature of from 0°
to 100° C. Alternstively cyclisation may be achieved by
converting the free carboxy groups of ths componnd of
formuls V to acyl halide groups and subjecting the
resulting acyl halide to an intramolecular Friedel-Crafts
reaction.

In processes (d), when Ry and Ryg together form
chain «—=S—(CHj);—~S—, the conversion may comprise
oxidative hydrolysis and may be carried out in an aque-
ous polar organic solvent, for example aquecus ethanol,
acetone or tetrahydrofuran The oxidative bydrolysis
may be carried out in the presence of an oxidising agent,
for example mercuric chloride, an N-halosuccinimids
such as N-bromo- or N-chloro-succinimide, a per-acid
such as periodic acid; or p-toluenesulpbonchloramide
or a sait thereof. When mercuric chioride is used the

reaction may be carried out in the presence of s base, .

e.g. mercuric oxide, cadmium carbonste or calcium
carbonate. N-halosuccinimides may be used alone or in
the presence of a silver salt, e.g. silver perchlomate, or
silver nitrate. The reaction may conveniently be carried
out at a tempersture of from about 15° to 100° C.

When Ry and Rio together form s =S the

conversion may comprise (oxidative) hydrolysis and.

may be carried out in the presence of a heavy metal
compound, e.g. a compound of group Ib, ITb or IIIb of
the Periodic Table of Mendeleef, as catalyst. Suitable
compounds include mercury, thallium and silver com-
pounds, e.g. mercury (IT) acetate or chloride, thallium
(I1I) trifluoroacetate, or silver oxide. The reaction may
be carried out in the presence of water an an organic
solvent system such as acetone-ecetic acid, alkanols,
tetrahydrofuran/methanol, or tetrahydrofuran. Alter-
natively the resction may be carried omt by alkylation
followed by hydrolysis. In such cases the reaction may
be effected by (i) an alkyl halide or sulphonate (e.g.
methyl iodide), in & moist solvent, e.g. acetone, (II) an
alkylflorosulphonste and water in sulphur dioxide, or

(iii) a trialky] oxonium fluoroborate followed by aque- .

ous sodium hydroxide.

When both A and B are hydrogen process (¢) is a
dehydrogenation and may be carried out by oxidation
using a mild oxidising ageat, for example selenium diox-
ide, palladium black, chloranil, lead tetrascetate or tri-
phenyl methyl perchlorate. Alternatively the dehydro-
genation of & compound of formula VII in which both
A and B are hydrogen may be carried out indirectly by
halogenstion followed by dehydrohalogenation, ¢.g. by
treatment with N-bromosuoccinimide or pyridinium bro-
mide perbromide to yield a compound of formula VII in
which A is halogen and B is hydrogen, which is sobse-
quently dehydrobrominated. When one of A and B is
hydroxy the dehydration may be catalysed by an acid,
e.g- sulphuric or oxalic acid; a base, e.g. potasgium hy-
droxide; or & salt, e.g. potassium hydrogen sulphate; or
N-bromosuccinimide. The reaction may be carried out
in a solvent which is inert under the reaction conditions,
¢.g. & halogeasted hydrocarbon, xylegse, or glacial
acetic acid. The reaction may be carried out at an ele-
vated temperature, e.g. from 20° to 150° C.

The cyclisation of process (f) may be carried out in a
solvent which is inert under the reaction conditions, e.g.
diethyl ether or benzene. The reaction may also, if de-

35
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sired, be carriad out in the presencs of a Lewis acid, e.g.
boron triflucride. The reaction is preferably carried out
at s temperature of from 10° to 120° C. in presence of an
organic base, e.g. piperidene.

Suitable solvents which are inert under the reaction
conditions of process (g) include those in which both
the reagents are soluble, e.g. N,N-dimethy!formamide.
Other solvents which may be mentioned inclode di-

methylsulpboxide, tetrahydrofuran, diethyl glycol and .

ethyl methyl giycol. The reaction is preferably carried
out at a temperature of from about 20° 1o 130° C. for
from sbout 1 to 20 hours. The axide used in the reaction
is preferably ammonium or an alkali metal azide, e.g.
sodium or lthizm sride, but other azides, e.g. alumin.
ium azide or the azides of nitrogen containing beses, ¢.g.
mono-, di-, tri., and tetra- methyl. ammonium,
anilinium, morpholinium and piperidinium azides, may
also be used if desired. Where an azide otber than that of
an alkali metal is used this azide may be prepared in the
reaction mixture by double decomposition. The reac-
tion may, if desired, be carried out in the presence of an
electron acceptor, e.g. aluminium chloride, boron triflu.
oride, ethyl sulphonic acid or benzene sulphuric acid.
As an alternative to the reaction conditions set out
above, the reaction may be carried out nxing hydrazoic
acid (hydrogen azide) st 3 temperature of from sbout
20° to 150° C. in a suitable solvent, under greater then
atmospberic pressure. When an azide other than hydra-
20ic acid is used, ¢.g. sodium azide, the product of the
reaction will be the corresponding tetrazols salt. This
salt may readily be converted to the free acid by treat-
ment with strong acid, e.g. hydrochloric acid.

In procem (h) the anhydride is preferably a mixed
anhydride of such a type that it will cleave preferen.
tially, to give the desired chromone carboxamidotet-
razole, as the major product when rescted with the
S-aminotetrazole. Examples of saitable acids from
which the mixed anhydride may be derived are sul-
pbomic acids e.g. benzene sulphonic acid, sterically
hindered carbozylic acids, e.g. pivalic, isovaleric, die-
thylacetic or triphenylacetic acid, and alkoxy formic
acids, e.g. a lower alkoxy formic acid such as ethozy or
isobutoxy formic acid. When an scid halide is used it
may conveniently be an acid chioride. The reaction is
prefersbly carried cut under anhydrous conditions in a
solvent which will not react with either the S-aminotet.
razole or the mixed anhydride or acid balide, e.g. pyri-
dine or dimethylformamide. However when the reac-
tion is carried out in a non-besic solvent, e.g. dimethyl-
formamide, an sdequate proportion of an acid acceptor,
e.g. trietbylamine, should also preferably be present.
The reaction is preferably carried out at & temperature
of from about —15° to 420° C. When an ester is used
we prefer to use a lower alkoxy ester and to carry out
the resction in a solvent which is inert under the reac-
tion conditions, e.g. glacial acetic acid, at a temperature
of from about 100° to 150° C. When a compound of
formula I in which B is —COOH is used as starting
material the reaction may be carried out by heating the
compound of formula 1 and the S-aminotetrazole in a
solvent which is inert under the reaction conditions, e.g.
dimethylacetamide, at a temperature of from 100° to
200" C. Alternatively the reaction may be carried out in
the presence of a condensation agent, e.g. N,N'-carbo-
nyl-diimidazole or dicyclohexyl carbodiimide, in an
sprotic solvent, e.g. dimethylformamide, at a tempers-
ture of from about 10° to 40" C.

it
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_ The starting materials for process (b) may be made by
reacting & compound of formula IX, =

Reb - >

Ry NHRg
Red . . 10

in which Rg, Rsb, Rgb, R7d and Rgb are as defined
above, with s compound of formuls X,

De—CmC—Da x 13 forming 8 —~COCH=CH(COOH)~O-— chain,
. ' ' represent the groups —COCHj and —OM or halo-
in which Da is an ester group, - - .§eDe in which M is as defined above,
to produce a mixture of compounds of formulse XI ~— With 8 compound of formula XIV,
and XII, 20 CZT—CIR” xIv
Reb ; x1 in which R” is as defined above,
Red " _De - : R’ is a suitable leaving group, e.g. an alkozy, halo,
amino, alkylamino, substituted amino (e.g. an aryl-
25 sulphonylamino group) or substituted
Ry N De = group, reactive with the carbenioa of the
Red L ~-COCH; group of the compound of formula XII1,
Re R xn easch Z is s carbonyl oxygen atom, or one Z may
. o 30 represent two halogen atoms and the other a car- -
kb o . bonyl oxygen stom,
, and if necemsary hydrolysing the resulting compouad
R De : to a compound of formuls V. The preferred co-
N mounds of formula XIV are dialkyl oxalates, e.g.
R kg 35 diethyl oxainte.

: . Compounds of formuls V bearing 8 —COCH==C-

. in which Rg, Da. Rsb, Reb, R7b and Rgb are as de-  (COOH)—NLL; group, or a derivative thereof, may

* " fined above. *__he'msdcfmbawneompom&oummuepn
} Thewmpom&offommmmdxn_my_hehya_wmmm“”“

drolysed to give compounds of formulae IV and IIL .

Alternatively the groups Ds in the compounds of for- a:nbed sbove or by a process amalogous to process

mnlu.)ﬂ and XTI may be converted udn.convenﬁonﬂﬁ__ﬁ_umﬁvdy the compounds of formula I may, for

techniques known per se, to other groups D and the = . ,mpje in the case of the acid halide, the amide and the
. resulting comounds cyclised, using the samie coBAIBons 44 pitrile, be made from comounds of formuls 1 using con-
as for process (b) above, o yield a compound of for-  ventional techniques, e.g reaction of an ester of the
mula I1. As a further and preferred alternative the com- compound of formula I with ammonia to produce the
pounds of formula XI and XII may by cyclised, using  amide, followed by dehydration of the amide to form
the same conditions as for process (b) above, to give s the nitrile. -
compound of formula II in which D is an ester group, 0 The compounds of formuls V carrying substituents
~.and the resulting compound of formula II is osed itself —H and == C(COR")=CH-—COR"” may be made
" in process (a), or the D group convertsd_to another by reacting a compound of formula XV,
. group D, e.g. an acid halide, amida or nitrile group,

using techniques known per se. - xv
The fumarate isomer of formula XII (or the corre- 33 :
sponding compound in which Da has been converted to
D) is the only isomer which can cyclise to give the
required compounds of formuls IL The proportiog of — -
thewvohommmybcrudﬂydminedbynncleu‘o
magoetic resonnance spectroscopy and we bave found
that, in general, the desired fumaric acid derivative is or an ester thereof,
_ only a minor proportion of the mixture of isomers ob- in which Rg is as defined above, and Rsh, R¢h, R7h
tained from the reaction. and Rgb have the same significances as Rs, R¢, R7
The compounds of formula V, in which an adjacent g and Rg above, save that an adjacent pair of Rsh,
- pair of Rse, R¢c, Ryc and Rec represent the groups R¢h, Rth and Rgh, instead of forming a
" —COCH:COCOR” and —OM or halogen, may be —COCH=C(COOH)—O— chain, represent the

made by reacting a compound of formula XII1, groups —H and —OH,

. .

i e
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with a dialkyl acetylene dicarboxylate, in conven.

tional manaer, followed if necessary by hydrolysis
of the reaction product.

Compounds of formuls VIII may be made by react.

ing a compound of formula XVI,
R Q xvi
s ]
COONH
R N

ke

or an ester thereof,

in which Rg is ss defined above,

Rsi, Rei, R7i and Ryi have the same significances as
Rs, R R7and Rgabove, save that an adjacent pair
of Rsi, Rgi, R7i and Ryi, instead of forming a chain
—COCH=C(COOH)—~0O-, represent the pair of
groups —OH and —COO—Alkyl,

10

13

with a methy] alkyl sulphozxide anion, ¢.g. the anion .

of dimethyl sulphoxide,

znd reacting the resulting o-hydroxy-2-slkylsulphinyl
compound with glyoxalic acid or an ester thereof.
The compounds of formuia I in which B is —CN may
be made by dehydnﬁng the corresponding
pyranoquinoline amide using, for example, pbosphorus
oaychloride, as dehydnmg agent. The reaction is pref-
erably carried out using at least one molar equivalent of
dehydrating agent per mole of the pyranoquinolinone
amide. Where the dehydrating agent rescts with one of
Rs, Rg, R7or Ry (e.g. a substituent comprising an —CH
group) sufficient dehydrating agent should be used to
satisfy the gide resction as well as the main reaction.
The reaction may, if desired, be carried out in the pres-
ence of an acid binding agent, e.g. triethylamine. The
reaction may be carried out in the presence of a solvent,
e.g. N,N-dimethylformamide, dimethyl sulpboxide,
pyridine, benzene or hexamethyl phosphoramide, or sn
excess of the dehydrating agent may be used as the
reaction medium. The reaction may be carried out at a
temperature of from about 0° to 200° C. depending on
the dehydrating agent nsed. When phoshorus oxychlo-
ndeunsednumpmmof&omo‘to 100° C. is pre-

ferved.
Thechmmmﬂecm;mnhmyhem

yranoquinolinone ester
with ammonia, using techniques conveitional in-

30

as.
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and lithium) and alkaline earth metal (e.g. calcium or
magnesium) salts, and sailts with suitable organic bases,
e.g. salts with hydroxylamine, lower alkylamines such
as methylamine or ethylamine, with substituted lower
alkylamines, e.g bydroxy substituted alkylamines such
as tris(hydroxymethyl)methylamine, or with simple
monocyelic nitrogen heterocyclic compounds, e.g pi-
peridine or morpholine. Suitable esters include simple
lower alkyl esters, e.§ the ethyl ester, esters derived
from alcohols containing besic groups, e.g di-lower
alkyl amino substituted alkanols such as the SB-(die-
thylamino)-ethy! ester, and acyloxy alkyl esters, e.g a
lower acyloxy-lower alkyl ester such as the pivaloylox-
ymethyl ester, or a bis-ester derived from a di-hydroxy
compound, e.g a dithydroxy-lower alkylether, ¢.g the
bis-2-0xapropan-1,3-diyl ester. The pharmaceutically
acceptable acid addition salts of the basic esters, and
also of those compounds in which one of Rs, Re, R7and
Rgis a group —NR Ry, ¢.g the hydrochloride. the hy-
drobromide, the oxalate, the maleate or the fumarste
salts, may also be used. The esters may be made by
conventional techniques, e.g esterification or transester-
ification. The smides may be, for example, unsubsti-
tuted or mono- or di- C 1 to 6 alkyl amides and may be
made by conventional techniques, e.g reaction of an
ester of the corresponding acid with smmoaia or an

amins.
The compounds of formula I and pharmaceutically

lar they are useful because they inhibit the release and-
/or sction of pharmacological mediators which result
from the in vivo combination of certain types of anti-
body and specific antigen, ¢.g the combination of re-
aginic antibody with specific antigen (see Example 27 of
British Patent Specification No. 1,292,601). The new
compounds have also been found to interfere with re-
flex pathways in experimental animals and man and in
particular those reflexes associated with lung function.
In man, both subjective and objective changes which
result from the inhalation of specific antigen by sensi-
tised subjects are inhibited by prior administration of
the new compounds. Thus the new compounds sre
indicsted for use in the treatment of reversable airway
obstruction and/or to prevent the secretion of excess

(in which no sensitivity to extrinsic antigen can be dem- -

bronchitis, coughs and the nasal and bron-

the———onstrated);-
pmdmmofmda&vmma;uﬂn;um 50 chial obswructions associated with the common colds.

as solvent at a temperature of 0° to 120° C,

Compounds of formulae VI, VII, IX, X111, XTIV, XV
and XVT1 are either known or may be made from kmown
compounds nsing coaventional techniques known per
se.

The processes as described above may produce the
compound of formaula I or a derivative thereof. 1t is also
within the scope of this invention to treat any derivative
s0 produced to liberate the free compound of formuls I,
or to convert one derivative into another.

The compounds of formuls I and the intermediates
therefmmybeuolundfromthdrracﬁonmkmm
using conventional techniques.

Pharmacectically acceptable derivatives of the com-
pounds of formuls I include pharmaceutically accept-
able salts, and when E is a —COOH group, esters and
amides of the 2-carboxylic acid group. Suitable salts
include ammmonium, alkali metal (e.g sodium, potassium

ss

65

'I'henewcomponndsmydsoheofvﬂumthemt-
ment of other conditions in which aatigen-antibody
resctions or excess mucous secretion are responsible
for, or are an adjunct to, disesse, for example, hay fever;
ea-meyeeondime.;mhmdmenmyd-
lergy, e.g urticaris and atopic eczema; and gastrointesti-
nal conditions, for example gastrointestinal allergy,
especially in children, e.g milk allergy, or uicerative
colitis.

For the above mentioned uses the dosage adminis-
tered will, of course, vary with the compound em-
ployed, the mode of administration snd the treatment
desired. However, in general, aatisfactory results are
obtained when the compounds are administered at a
dosage of from 0.001 to 50 mg per kg of animal body
weight in the test st out in Example 27 of British Patent
Specification No. 1,292,601. For man the indicated totsl
daily dosage is in the range of from 0.01 mg to 1,000 mg

s

Wl



4,474,787

11

prefersbly from 0.0] mg to 200 mg and more preferably
from 1| mg to 60 mg, which may be sdministered in
divided doses from 1 to 6 times a day or in sustained
release form. Thus unit dosage forms suitsble for admin-
istraton (by inhalation or oesophageally) comprise
from 0.01 mg to 50 mg, preferably 0.01 mg to 20 mg and
more preferably from 0.01 mg to 10 mg of ths com-
pound preferably admixed with a solid or liquid phar-
maceutically scceptable diluent, carrier or adjuvant,

The compounds of formuls 1, and pharmaceutically
acceptable derivatives thereof, have the advantage that
they are more efficacious in certain pharmacological
models, or are longer acting than compounds of similar
structure to the compounds of formula I. Furthermore
the compounds of formula I, and pharmaceutically ac-
ceptable derivatives thereof, are advantageous in that
they are more efficaceons in interfering with reflex
pathways and in inhibiting the secretion of mucous than
are compounds of similar structure to the compouonds of
formula L '

We prefer each of Rg. Rs, Rg¢ R7and Ry, when they
contain carbon, to contain up to 8, and preferably up to
4 carbon atoms. Specifically we prefer Rs, R, R7and
Rs to be selected from hydrogen, methoxy, propyl
allyl, methyl, ethyl, chiorine, bromine and hydraxy.
The —COCH=—CE—QO— chain may be bonded to the
benzene ring in any sense and in any of the adjscent
positions Rs, R¢, Ry, Ry. However, we prefer the chain
to be bonded in the positions Rg and Ry the —O— part
of the chain being in position Ry. We also prefer the
group E to be a —COOH group.

According to the invention there is also provided a
process for the production of a pharmaceutically ac-
ceptable salt of a compound of formuls I, which com-
prises treating a compound of formuls Ie, -

Ry o] . Io
Rd

R N

N Rg

mm which Rg is as defined above,

Rsj, Rgj, Ryj and Ryj have the same significances as

Rs, Rs R7and Rg above, save that an adjscent pair
of Rgj, Rgj, Rij and Ryj may form a chain
CO-—, and !

X is a S-tetrazolyl group, 'an (N-tetnzol;s-yl)wbox- 50

12
strongly basic compound is used care should be taken,
e.g by keeping the temperature sufficiently low, to en-
sure that the compound of formuls I is not hydrolysed
or otherwise degraded. The pharmsceutically accept-

S able salt may be recovered from the reaction mixture

_ by, for example, solvent precipitation and/or removal
of the solveat by evaporation, e.g by freezs drying.

According to our invention we also provide s phar-.

maceutical composition comprising (preferably less

10 than 80%, and more preferably less than S0% by

weight) of a compound of formula I, or a pharmaceuti-
cally acceptable derivative thereof, in combination with
s pharmaceutically acceptable adjuvant, dilcent or car-
rier. Examples of suitable adjuvants, diluents or carriers
are:- for tablets capsules and dragées; microcrystalline
cellulose, calciom phosphste, distomaceous earth, a
sugar such as lactose, dextrose or mannitol, tale, stearic
scid, starch, sodium bicarbonate and/or gelatin; for

30 SUppositories, natural ar hardened oils or waxes; and for

inhalation itions, coarse lactose. The compound
of formula L, or the pharmaceutically acceptable deriva-
tive thereof, preferably is in a form having & mass me-
disn diameter of from 0.01 to 10 microns. The composi-

25 Uons may also contain suitable preserving, stabilising

and wetting agents, solubilizers, sweetening and colour-
ing agents and flavourings. The compositions may, if
desired, be formulated in suatained release form. We
prefer compositions which are designed to be taken

30 oesopbageally and to release their contents in the gas-

trointestinal tract. .
The S5-tetrazolyl and (N-tetrazol-5-yl)carbozamido
groups are of formulae XVII and XVTII respectively,

N N xvu
-
-
N
N N
|
B .
| — xvim
= CONH=—C

N o N

The groups of formulse XVII and XVTII may exist in
tautomeric forms and such tsutomeric forms are in-
cluded within the definition of the compounds of for-

amido group, s carboxylic scid group (O arester —mula T .

thereof, or another salt thereof), a nitrile group, sa
acid halide group or an amide group,

with a compnund containing an available pharmaceu-

tically acceptable cation and capable of converting
the group X to s pharmaceutically acceptable salt
of an E group.

Compounds capable of converting the group X to a
pharmaceutically acceptable sait of an E group include
compounds, e.g. bases and ion exchange resins, contain-
ing pharmsceutically acceptable catioas, e.g. sodium,
potassium, cslcium, ammonium snd appropriste nitro-

. §en containing organic cations. In general we prefer 1o
form the pharmaceutically scceptable salt by treating
the free scid of formula I with an appropriate base, e.g
with an alkaline-earth ar alkali metal hydroxide, car-
bonste or bicarbonate in aqueous solution 0 by a meta-
thetical process with an appropriate salt. When a

The invention is illustrated, but in no way limited by
the followmg Examples..

EXAMPLE 1
4,6-Dioxo-10-propyl-4H,6H-pyrano(3,2-glquinoline-
2.8-dicarboxylic acid

(a) J-Acetimido-zwyloxy:cctapbmne .

6 4-Acetamido-2-hydroxyscetophenone (19.3 g) allyl

bromide (12.]1 ml) and anhydrous potassium carbonste
(21.5 g) were stirred in dry dimethylformamide (250 mi)
at room temperature for 24 bours. The reaction mixture
was poured into water and the product was extracted

63 with ethy! acetste, Tbe organic solution was then

washed well with water dried over msgnesium sulphate
and evaporated to dryness. The sub-title product was
obtained as buff coloured solid (20.5 g). The structure of

i

-
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the product was confirmed by NMR aod mass spectros- Apalysis Found: C, 62.0%; H. 5.1%; H, 3.7%:

copy. .

() 4 Acetamido-3-allyl-2-hydroxyacetopbenone

The sbove allyl ether (13.4 g) was heated at
200°=210° C. for 4 hours. 17.1 g of the thermally resr-
ranged sub-title product was obtained as a brown solid.
Again the structure was confirmed by NMR and mass
spectroscopy.

(¢) 4&Aceramido-2-hydroxy-3-propyl acetophenone

The product of step (b) (17 g) was dissolved in glacial
acetic acid and hydrogenated in the presence of Adums
catalyst until hydrogen uptake had ceased. The catalyst
was filtered off through a kicseiguhr filter and the fil-
trate was evaporated to leave 13.0 g of almost colour-
less solid. The mass and NMR spectra confirmed the
structure of the product.

(d) Ethyl 7-acetamido-4-0x0-8-propyl-4H-1-benzopy-
ran-2-carboxylate

A mixture of diethyl oxalate (19.3 g; 17.9 ml) and the
above product of step (c) (12.4 g) in dry ethanol (100

10

13

ml) was added to a stirred solution of sodium ethoxide -

in ethanol (prepared by dissolving sodium (6.1 g) in dry
ethanol (200 mi)). The reaZtion mixture was refluxed for
3 bours and then poured into dilute hydrochloric acid
and chloroform. The chloroform layer was separated,
washed with water and dried. The solvent was evapo-
rated to leave a brown solid which was dissolved in
ethanol (300 ml) containing concentrated hydrochloric
acid (3 ml) and the whole was refluxed for 1 hour. The
reaction mixture was poured into water and the product
was extracted into ethy] acetate which was washed
with water and dried. The solveut was evaporated to
leave 10 g of a sticky solid which had mass and NMR
consistent with the expected product.

(e¢) Ethyl 7-amino-4-oxo-8-propyl-4H-1-benzopyran-
2-carboxylate

A solution of the amide of step (d) (10 g) in ethanol
(300 ml), containing concentrated hydrochloric acid (5
ml), was refluxed for 8 hours. The resction mixture was
diluted with water and estracted into ethy] acetate. The
extract was washed with water, dried and the solvent
was evaporated to leave a dark brown semisolid. This
was chromatographed on a silica gel column, using
ether as eluant to give 4.8 g of the required product
whose structure was confirmed by mass and NMR
spectral evidence; mp 834°-87° C.

{f) 8-Ethoxycarbonyl-2-methoxycarbonyl-4,6-dioxo-
10-propyl-4H,6H-pyrano(3,2-glquinoline -

The amino benzopyran of step (¢) (2.0 g) and di-
methyl scetylene dicarboxylate (1.24 g 1.01 ml) werse
refluxed in ethanol (30 ml) for 26 hours. The resction
mixture was cooled to 0° C. and the insoluble yellow-
brown solid was collected by filtration and washed with
a little ethanol and dried to give 2.0 g of a product
which was a mixture of maleic and fumaric esters ob-
tained by Michael addition of the amine to the acety-
lene.

This mixture of esters (2.0 g) was treated with poly-
phosphoric acid (30 ml) and heated on the steam bath
with stirring for 20 minutes. The reaction mixture was
then poured onto ice and stirred with ethyl acetate. The
organic layer was separated, washed with water and
dried. The solvent was evaporated 1o leave 1.6 g of a
yellow orange solid. Recrystallisation of this solid from
ethyl acetate gave the required product as floffy orange
needles mp 187°-188° C,

3

C20H19NO7 Required: C 62.3%; H, 4.9%:; N, 1.6%.
(8) 4,6-Dioxo-10-propyl-4H,6H-pyrano{3,2-glquino-
line-2,8-dicarboxylic acid
The sbove bis ester (2.8 g) was refluxed with sodium
bicarbonate (1.64 g) in ethanol (100 ml) and water (30
ml) for 1} hours. The whole was poured into water and
acidified to precipitate a gelatinous solid. This was col-
lected by filtration, refluxed with ethanol and the prod-
uct was scparated by centrifugation (14 g) mp
303°-304° C. dec. The structure of the produnct was
confirmed by mass and NMR evidence.
(h) Disodium 4,6-dioxo-10-propyl-4H,6H-pyrano{3,2-
glquinoline-2,8-dicarboxylate
The bis acid from step (g) (1.38 g) and sodium bicar-
_bonate (0.661 g) in water (150 ml) were warmed and
stirred until a clear solution was obtained. This solution
was filtered and the filtrate was freeze dried to give 1.43
g of the required disodium salt.

Analysis Found: C, 46.1%; H, 4.0%; N, 2.9%:
C17H1INONa; 12.5% HzO required: C, 46.1%; H,
3.8%; N, 3.15%.

EXAMPLE 2
4,6-Dioxo-1-ethyl-10-propyl-4H,6H-pyrano{3.2-
glquinoline-2,8-dicarboxylic acid

(@) 4-(N-Acetyl-N-ethyDamino-2-allyloxyacetophe-

none 4
30 4(N-acetyl-N-ethyDemino-2-hydroxyacetophenone

33

(92.6 g), allyl bromide (51 mis) and anhydrous potas-
sium carbonate (90.4 g) were stirred in dry dimethyl-
formamide (500 mis) for 17 bours. The resction mixture
was poured into water and the product was extracted
with ether. The organic solution was then washed well
with water, dried over magnesium sulphate and evapo-
rated to dryness. The product was obtained as an oil
(102.53 g). The structure of the product was confirmed
by NMR and mass

© spectroscopy.
®) 4(N-Acetyl-N-ethyDamino-3-propyl-2-hydroz-

43

a3

yacetop .

The ally] ether product of step (a) (100.5 g) was re-
fluxed in diethylaniline (300 mis) for 3 hours. The reac-
tion mixture was cooled and poured into dilute hydro-
chioric acid and extracted into ether, which latter was
washed with dilute hydrochloric acid, and then with
water. The organic solution was extracted with 10%
sodinm hydrozide solution which was then acidified.
The precipitated product was extracted with ether
which was dried over magnesium sulphate. The result-

ing ethereal solutiocn was evaporated to dryness to give

a yellow-brown il (78.7 g). This oil was a mixture of

4=-(N-acetyl-N-ethylamino-3-allyl-2-hydroxyacetophe-
none and 6-(N-acetyl-N-ethyDamino-3-allyl-2-hydroz-
yacetophenone.

This mixtare was dissclved in ethanol (500 mis) and
glacial acetic scid (20 mls) and hydrogensted in the
mofAﬁmnu&ﬂynmﬁlhydmmup}akehd

60 ceased. The catalyst was filtered off through

(]

kieselguhr
and the filtrate evaporated to lesve 79.9 g of brown oil
This brown cil was s mixture and was separated by high
pressure liquid chromatography using ether/petroleum
ether (1:1) as solvent to give 44.2 g of the sub-title com-
pound and 23.8 g of 6-(N-acetyl-N-ethyDamino-3-pro-
pyl-2-hydrox one.
(¢) 4-N-Ethylsmino-3-propyl-2-hydroxyacetophe-
nooe

n
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&(N-Acetyl-N-«hyl)lmxno-3~propyl-2-hydrox- the required di-acid as a yellow powder m.p. 298°-300°
ylcewphenone (44 g) was refluxed in 48% hydrom C. dec.
bromide in glacial acetic acid (100 mls), glacial acetic Analysis: Found: C: 61.3% H; 5.0% N; 3.6%:

acid (500 mls) and water (20 mls) for 6 hours. The resc- CisH11NO7 Required: C: 61.5% H; 4.6% N; 3.79%.
tion mixture was poured on to ice-water and extracted 5 (8) Disodium 4¢,6-Dioxo-1-ethyl-10-propyl-4H,6H-
with ethy] scetate which was washed with water, so- pyrano(3,2-g]quinoline-2,8-dicarboxylate

dium bicarbonate solution, then water again and dried ~  The above di-acid (4.098 g), suspended in water (100
over magnesium sulphate. The organic solvent was mls) and was treated with sodium bicarbonats (1.82 p).
evaporated to dryness to leave the sub-title compound The resulting soiution was filtered and the filtrate was
as a red oil (34 g). The structure was confirmed by 10 trested with acetone until complete precipitation of the

NMR and mass spectroscopy. product had occurred. The required di-sodium sait was
(d) Methyl hcetyklﬂyl~7-hydxoxy44:o—&pro— filtered off and dried to give 3.39 § of a pale yellow
pyl-4H-quinoline-2-carboxylate powdar. .
The amine product of step (c) (17 g) and dime- Analysis: Found: C: 51.1%; H; 4.39%; N; 3.0%:

thacetylenedicarboxylate (11.3 mls) were refluxed in 13 CjsHisMN3;O9 Required: C: 51.1%; H; 4.1%; N; 3.1%

ethanol (300 mis) for 17 hrs. The reaction mixture wae (6.9% water).

cooled and evaporated to dryness to leave a deep red .

oil. This oll was chromatographed on a silica gel col- EXAMPLE 3

umn using ether/petroleum ether (1:1) as eluant to give mfoﬂowin;eompoundsmyahohemldcbythc

19.1 g of dimethyl l-(4-oeeql-3-hydmxy-2-ptopyl- 0 processes described above:

pheny)N-ethylaminomaleate m.p. $3°-87° C. {® 5-Ethyl4,3-diozc-10-propyl-4H, SH-pyrano[2,3-
The maleic ester (5 g) was heated and stirred in poly- h]quinoline-2,6-dicarboxylic acid

phosphoric acid (100 mis) on the steam beth for 10 @) C.IGDiomli.lOH-pynm[z.Boﬂqnhoﬁne-z.l-

minum.mtmﬁonmixmwcoohdmdpowad” dicarboxylic acid

on to a mixture of ice-water and ethyl acetate. The Gii) 10-Bromo-4,6-dioxo-4H,6H-pyrano{3,2-g)quino-

organic solution was separated, washed with water and . line-2,3-dicarboxylic acid

dried over magnesium sulphate. The solvent was evapo- (iv) S-Hydroxy-4,6-dioxo-10-propyl-4¢H,6H-

rated to dryness 10 leave a pale yellow solid. This prod- pyrano{3,2-glquincline-2,8-dicarboxylic acid ;P1

uct was purified by high pressure liquid chromatogra- 20 {v) 4,9-Diozo-4H,9H-pyranof2.3-g]quincline~2,7-

phy to give 2.6 g of the sub title compound m.p. dicarbaxylic acid

121°-123° C. (vi) 4,10-Diczo-4H, 10H-pyrsno{2,3-flquinotine-2,8-
Analysis Found: C: 65.5%; H; 6.6%; N; 4.2%: di{N<(tetrazol-5-yl)}carbozamide

C1sHaNOs Required: C: 65.3%; H; 6.34%; N; 4.23%. . (vid) 10-Bromo-4,6-dioxo-2,8-di-(tetrazol-5-yI)-

' Methyl 6-acetyl-1-ethyl-5-hydroxy-4-oz0-4H-quino- 44 4H,6H-pyrano{3,2-glquinoline.

line-2-carboxylate was obtained from the purification as We claim:

a pale yellow solid (100 mgs). 1. A compound having the formula

(¢) Diethyl 4,6-dioxo-1-ethyl)-10-propyl-4H-6H-
pyranof3,2-glquinoline-2,8-dicarboxylate

The hydroxy ketone product of step (d) (1.0 g) and 4
diethyl oxalate (3.3 mls) in dry dimethyiformamide (25
mis) were added to ether washed 50% sodium hydride
(0.581 g) in dry dimethylformamide (20 mis) and the
reaction mixture stirred for 4 hours. The resction mix-
ture was then poured into water, acidified and extracted 45
with ethyl acetate, which was then washed with water
and dried over magnesium sulphate, The salvent was

evaporated 1o dryness to give an oil which was dis- H)—O—,

solved in ethanol (100 mils) and concentrated hydro- Rs and Ry, which may be the same or different, are
chloric scid (a few drops) added. The solution was sp sterically compatible substituents selected from
refluxed for § hr, cooled, poured into water and ex- , bhydrogen and alkyl having up to 8 carbon atoms,
tracted with ethyl scetate, which was wmshed with and

water and dried over ms, t . Ryis hydrogen or alkyl having up to 8 carbon atoms,

goesiums-sulphate. The solven
was evaporated to dryness to leave an oil which solidi- - - and pharmaceutically acceptable salts and ethyl es-
fied on trituration with 40°-60" petroleum ether (1.2 g)- 33 ters thereof.

The structure of the compound was confirmed by 2. A compound according to claim 1, wherein esch of

NMR. Rs, Rg and Ry, when they are alkyl, contsin up to 4
N 4 &Dw:o-l-ahyl-lo-propyHH.SH-pyrmop.z- carbon atoms.

glquinoline-2,8-dicarboxylic acid 3. A compound according to claim 1, wherein the

ﬂeabovebneswr(l();)mdsod:mnburbomu 60 —COCH—_-C(G)OH)—O—chnnubondedwuhthe
{0.787 g) in ethanol (85 mis) and water (32 mis) were —QO== ¢nd thereof in position Ry
refluxed for 4 hours. ‘l'hemcdonmmrewmed 4. A compound according to clsim 1, wherein Rsand
into water, acidified and the precipitate was collected Rg are selected from hydrogen and propyl
by filtration and dried. The product was purified by S. A compound according to claim 1, wherein Rg is
triturating with boiling ethanol, then twice with boiling 65 ethyl.
acetone. After each triturstion the mixture was ceatri- & 4.6-Dioxo-l-ethyl-lo-propyIJH.éﬁ-pynn?BJ»
fuged and the supernatant liquid was removed by de- glquinoline-2,8-dicarboxylic acid or a pharmaceutically
cantation. The residual solid was dried to give 0.547 gof  scceptable salt thereof.

A
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7. 4,6-Dioxo-10-propyl-4H,6H-pyrano[3.2-g]quino-
line.2,8-dicarboxylic scid or a pharmaceutically accept-
able salt thereof.

8. A pharmaceutical composition suitable for the
treatment of a condition involving an antibody antigen
reaction or a reflex pathway comprising an effective
amount of a compound sccording to claim 1 in combi-
nation with a pharmmaceutically acceptable adjuvant,
diluent or carrier.

10
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9. A composition according to claim 8 comprising
lanthnSO%bywa;htofmvempedaem.

10. A composition comprising from 0.01 mg to S0 mg
of s compound sccording to claim 1, as active ingredi-
ent, in unit dosage form.

11. A method of trestment of a condition involving
an antibody antigen reaction or a reflex pathway, which
comprises administering an effective amount of s com-
pound according 1w claim 1 to an snimal suffering from
such a coadition.

s 6 o & o
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SOLID NEDOCROMIL SODIUM. USEFUL FOR
THE REMOVAL OF OBSTRUCTED AIR
PATHWAYS

This mvencion relstes to 2 new form of drug and
pbarmaceutical formulatioas containing it

1a Britiah Putent Specificavion No. 1,022,078 » large
number of pyrsaoquinolinons derivatives are deacribed

as being useful intae alia 38 prophyiactic imhalstion sati- 10

asthmarics when administered &3 unit dosages of from
0.01 10 10 mg in admixture with coane lsctoee. This
munpoaﬁcwonundnlcmmmmul
S-cthyld, 9-dikydro4, édiczo-

10-propyl4H-
pyrwno{3.2-ghquinoline-2.&-dicarbezybc scid, which 19 i

salt is commonly knowm a5 asdocromil sodiem o
TILADE (TILADE i & registered made mark).

It is further known to be desirable to make inkalstion
pharmaceuncals in the form of fine particies. These fing

parucies are convencomlly made by grinding or mille 20

ing larger sized particles of the pharmaceutical. Genar-
ally grinding aad wmilling mackings ars sstremaely o8-
cisnt aad reduce the particls size of the matarial o8 far a8
they are capibie in 3 singie pass. Inderd the mams mes

disa diameter of product material can incresse after & 28

mmmmmmmu-dm

finest particles are iost 10 the system. We have sl
atsmptad %0 produce & mmerial of very fins perticie
size by air clasification of ground nadocromil sodiem.

llowever the product was of larger meag particle st 2
_ ynbound) water contest of the maserial under test i )

than the siarting matenial We have thus fouad that with
nedocroemi] sodium there is 3 very renl difficalty ia
obtaining material which is of the optinum very fine
particie aza.

We have now found that nedocromil sodinm is pas- 18

ticularly suited to formulation as 3 pressuriead ssrcecl

formulstion. We have 680 (ound acw hydmamd and fSae

pasrticie forms of this
According to the inventios we provide a

pharmecse-
tical formulation comtuining sedocromil sodium aad & «0
m«wywmmﬁqm_wp _

peliazt.
The sedocromul sodium is pesferably fisely divided,
e.g. having & maw medias dixmetar i the range 0.01 w0

10 microas. We perticularly prefer the sedocromil so- 43

dium 0 have 2 mam dedisn diumetsr of lew than ¢
micross and especially of lem than 3.0 nuicrons and most
preferably of less than 1.3 microas, We also prefer not
more than 3% by weight of the partieles 10 bave &

diamcter of greater thas 10 microns. and more preferss %0

Bly 5c1 less than 90% by waeight of the particies 10 have
s dumeter af lem thas 6 micross. The sadocromil o
dium 13 also prefersbly in » bydrased form (contrary ©
coaventional waching in the serceol art) costaining

from 3 to 4%, prefersbly J 10 6%, w/w wamr. Nedo- 33

" cromul sodizm conteitiag lem thas 5%, preferably J w
4% and most peefenably sbout 1.5% w/w of wumr is

ncw and represesss & further feature of this mvestion.

This mataral cag be made vy drying meterial of Bigher

water contens for, for example, § 1 1 hours 2 80" 10 ©@

go-c..prdmm'n 120° C. and especially &t 108°

We prefer the composition to coania from 03 ®
12%. more preferably from 0.5 to 10%, and most prefe

mlyﬂvu&!w’%.c;mwlmuﬁnww [

of finely divided nedocromil sodbum.
We bave also found that oedocrowmil sodium can exist
A two differsnt forms. Thus thare is & more stabis sad

2
desired form A which is light yellow ia colour. This
form A of nedocromil sodium whan 11 powder form
contaming (0% w/w of total waur gives a yellow
reading of below 2.0 and preferably of 0.8 1 1.8 using s

3 Lovidtoad tntometer. Form A material bas jow read-

iogt, 8. of less than 0.2 and preferadly of zero. in the
red sad biue scales of the Lovibond timtometer.

Form A materil also has dound water (iLe. betwemn

3.0 and 40, e g shont 1.3% w/w water) which cannet
raadily be removed by intessive drymg st atmospherc
pressure without destroying the compound. Tha pres-
nndbondmndnmmmhmao!
form A material.

temperature of the material to be tested is incressed at a
constant raie and the change in weight of the sampls it
recorded against time. For material coarsining bound
watsr the tharmogravimetnic tracs is discostinwous and.
for ezample, shows s platesy of sudsannally constant
weight from about 100° o 1607 C. wham the tamperstue
of 4 $ mg sampie i incressed at 10° C. per mimute.
Form A material can uso be identified in that the

typically pesks st 1L5, 29.5°-305° (doudiet) and
32°-33° (doubles). These peaks indicacs that the material

" Forss A matarial also showe a ahouider is ity fra-red
specarum-at X0 e~} whea the 1ot (Ls. dound plus

10% w/w,

In sddition 0 the foem A muterial there is & Jes
desirad form B which is of darker yellow cnlowr, ie
gives a yallow reading of 2.0 or more &t 10% w/w total
water wing a8 Loviboad taxometsr. Form B material
also has 80 bovnd water snd pv-u-nmnym
oS trace on thermogravimetric malysis. The powder
X.ray difinctiog perters for form 8 matarial also shows
20 marked peaks sad is indicative that the mawnial is

amorphous. -

Form B mawrial also shows no shoulder st 3500
cu"-mnhqdmvh-mmﬂm
contmt of the material is 10% w/w, . - -

M!«quld‘thnmu-lwhnm
mummnumnm
powder X-tay-diffractioa pattarns indicats otherwise.

Form B material b less preferred in that it can, bat
does a0t aecessarily, chazge spontansously (somectimes
aller 8 very cunsidersbls tme) t0 form A and ia 50
doing can coslesce (0 produce bard mad intractsble
insxpe of particle sise larger than the origimal cawrial.
Such a chuage, if it wers 1o ke place whea the aedo-
cromil sodinm wes ia & pharmacsutical formulazion, e.g.
28 sarceol foemalation, could prove highly deieserious.

We bave aleo found s muthod of producing sedo-
cromil sodium m either form X of form B, and partice-
hﬂylnb-&lndbmAvhehhmbh for grinding
1o produce very fine mamrial.

Ascording to the imvearios we further provide o

proces for the preparstion of wlid asdocromil sodium,
peeferably in & sub-form of form A suitable (or milling
or grinding, which comprises uXng an squeous soiv-
tion of nedocromil sodinm with & waler miscible precip-
teating solvent for the nedocroml sodium the rstio of
asdocromil sodivm % watar to precipitating solvent
being in the rangs | part by weight of sedocrocil so-
dizm: from 2 to 4. preferably aboct 3, parts by volume

s

L
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of water: from 10 to 25, prefersbly 16 to 20 and espe.

clally sbout | parts by volume of precipitatiag salvest .

Up to about 10, and preferadly 3 1o & &.8. & pars by
volume of precipitating solvent per part by weight of

sedocromil sodinm may be praseat in the initial squeows §

wiution (prior w0 the mixing) and the remuinder of the
precipitating solven: may be used to precipitate the
nedocromil sodium.

The preciprtating solvent for the nedocromi sodium

shogid be such that oaly a small amoust of the nede~ 10

cromil wodium will be dissolved in the final aqueos
musture costaining the precpitating solvemt. Suitable
precipitatng solvents inciude lower alky! ketooss, e.g.
methyl athy] ketame, and C2 w0 6 alkancis, ag. sthanal .

4
mmcrmlhmaadlamyheubmedto

don dise canmnfuge either in a two layer o une start
MM@mJNMyL Proc
Soc. Analyt Cham Part 4 Vol 9, 1972 pages §3=36).
The sedocromil sodium of mam mecian tametar les
than 4 microm whes {ormnisted as seroeo! units snd

or most prefersbly propasal, erpecially isopropescl 13 whes ths it are cxamined using s single stage liquid
lsopropancl is particaiarly advastageous in that it is » 0 3 »J
poor solvent for sedocromil sodium.
m;qmwlmﬂeﬂyhopﬂuhmp
5.0 73,

The concentration of nedocromil sodium in the fisel 30 The ssgle sags Hquid
mixture must be sufficicatly iow for the mixture to bs f
sdequstsly agitated, but shouid act be 30 low that the
volume iavolved snd the joaes of pecocromil sodion
through solubility ete. become uneconomic.

We particularly prefer 10 use a3 aquecus solution of 15 (0 peastrata mio the desper regions of the humas sir-
sedocromil sodium which i at 8 wmperature of from
45° 10 85° C, preferably about 65° to 75° C. and for the
pnupnug:dmeohuzrc.uubwhfen

mmmmgmm-wcwymm 10 smoumt of drug tn produce 2 greuer or longer imting
¢.§ added to, the squecus solution quickly, o.g. overs  cffect

ture may be agitated, e.g. strred, and preferably also 33 1 remove war « and solvent -, solubls
cooled, 10 3 tzmpersture of from about 25° t0 40° C,  imperities from the crude nedocromil

&.5. t0 shout 25" C,, for s further period, ¢.§ of shout The fine sedooromil sodiom & preferadly dned ther
(=5 hoors, preferably 1.5 1o 15 hoors, 1o eamyre that  oughly, &.g. 10 a8 clom s pomible 1 1.5% w/w weter,
precipitatios it 8 complets = possble. The uss of  bdefore it i imcorporstod o the liqucfied propellams

temperstures. &.§ emperstures of the fioal mix- 40 nediem.
wre of below 23° C., lower proportiom of solvent o The liquefiwd propellant mediom, and indesd the total
water and longer sirmng tunes lends 10 the pro-  formulanion is prefersbly sech that the nedocromil so-
duction of viscows siurniss winch are difficult to handle  dinm does aot dimalve theren © sny sebstantial exrent.
and which contain form B of the nedocromil sodiam. The liquefied propeilant is preferably a g at room

Thus we prefar to coutral the 90 that the final ¢§ temperatare (20° C) and atmospheric prasure ie. it
mixtare has & vicosity of less than 2,000, and more
pnfmblylmthniwcuw L

i propeilans

sy be employsd are disnetiry] ether and alkanes coa-
with the precipitating solvent, sad drying o0 constant 30 tgiging wp 10 five carbon atos, ¢.¢. butins or pentans,
weight, e.g. st 30° o &Y', for, for xample, from 12w 48
hours. The procipitating soivent. and ssy dissoived or
entrained nedocromil sodinm mey, if datired, Do recove  the flucrinsted and flucrochiorinated lower alkanes
ered from the flitraze, Alternatively the flltrate may b such & are a0ld under the Registersd Trade Mark
recycied. Any form B msterial produced smy also be 33 ‘Freoa'. Misturss of the shove menticnad propelisats
recyclad or may be coavertad 10 form A materisl by  may suitable be employed Ezzmples of these propel
subjecung it 10 ta atmosphere of kigh burmidity, ¢3. 50 it ars dichiorodiffuaromethane ( 17,
10 10% humidity, snd subsequently removiag say - ;
cem waisy. The proces may be carried ost ot ambisst romonoflucromethane (Propellast 117), dichloramono-
wempermure, 6.8 15° 10 X0° C, over s pericd of, ¢§ 5§ 0 fuoromethane (Propellant 119, momochlorodiffuoro-
wltbmuy“mmhmw oathane (Propeilam 23°), trichlorotrifivorosthans
(Prupeilant 1137, sad monochioroviflvoromethane
The dried product from the precipitation procam cas  (‘Propeilant 137 Propelians with improved vapouwr

crysulline needles of form A of sedocromil pressure chanacuerimtics msy be obinsd Dy using cer-
sodizm havmng s bresdth of from 1.5 10 1.5, and prefers- €5 Gin miztures of these compouads, &g ‘Propuilant 11°
by 1.8 10 15, microns and 2 length 10 breadth reno of  with ‘Propellent 12, or ‘Propeliaat 12' with ‘Propeliant
up © 10:]. The nedocromil sodium n the form of the  114°. For cxampie. ‘Propeliant 17°, which has & vapowr
needles s new and forms a fexture of this invention. pressurs of sbost 570 k Ps (sbecliute) at 20° C. and ‘Pro-
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peliant 114", with & vapous prassure of about 130 k Pa
(absolute) at 20° C.. msy be mizad in various propor-
ticas 1o form a propellaat having a desired intermediats
vapour prassure. We prefer compoinons wiich do aot
conuain tchioromonofluoromethaas

1t is desirabis that the vapour pressure of the propel-
lant smploysd be betweea 390 and 300, and prefetably
berwaen 410 £ad 470 k Py (sbsoints) st 20° C Soch &
propellant mixtare i ysabie safely with @etal contain-
ers. Other miztares of 12 with ¢
114, or of Propeilans 12 with * 11, or of
Propaliant 12’ with ‘Propeilant 1]1° asd Propellast 114
with sbeolute at 30° C in the nnge
230 0 380 k Pu are usable mfely whth specially reis-
forced glass containers.

The compotition msy also contais s surface active
agent. The surface sctive agent may be s liquid or solid
aon-icaic surface active agent ar may bs & 20kid anioeic
suface active agent It is preferred 10 oas the solid

snioeic surface active agent in the form of the sodiam 20

alt

. The preferred wlid amicnic surface ective agest ¥
sodium dioctyl-aulphosuecinue.
mmqmemmwma

size of the solida. In genaryl it s only naceeary
10 use 5-15%, and prefcrably 4%, of the solid anioeic
surface active agent by weight of the solids content of
the muperminn. We have found thet, ander canain cos»

ditiens, usc of & wlid anioaic sarface active ageat gives 30 .

8 becter of madicament when the composi-
. tiom in relensed from s premsurised pack thea doss the
e of & iquid noa~ionis surfacs active apmst.

When 1 liquid, non-ictic surface-actve sgent it sn-
ployed it should have an b
(HLB) rasio of less thaa 10. The HLB rutio is an empiri-
cal sumber which providas a guids o the surface-active
properties of s sarfece-actve agent. The lower the HLB
ratia, the mors lipophilic is the ageat, and conversely,

ydrophile-lipopkile balaace 39 of

6
The preferred liquid noa-ionic surface-sctive ageans are
the olaatas of sorditan, ¢.g. those sold under the Regrs-
wred Trade Marks ‘Ariacel C'(Sorbiman sesquicients).
‘Span 80’(Sorbitaa monooieate) and ‘Spas 83°(Sorditas

S moleats). Specific axampies of other liguid nos-ome

surface-active sgean which mey be employed are sordi-
as monclanrate, polyoxyethyiens sorbiwl werraoiene,
polyozyethylene sorbitol peatsoleste. and polyoxypro-
pylens mamaitel diolests. A solid acu-wonic murfsce

10 yuive agm which may be mearioned is lecithin, ¢.§.

woye lecithin, & vegatable lacithia extractad from soye
besna, but lecithis is a0t preferred.

We particuiarly prefer compositions comcsising &
sorbitaa or eorbitol mster, &g sorbitsn triclests, i &

13 mirture of peopellats 13 aad 114, We peafer the ratio of

peopallant 12 to (14 to be in the range 2 o 1:], and
preferably sbowt 1.5:1 by weight, Le. we prefer an ex-
cam of propeliant 12 over propalisat 114,

As penticead sbOVe coatrwry 10 the coavestiossl

possibie side-effects) when campared 10 so-called dry
powder (a8 lactons) lovmuintion of the sedocromd

.

5

aad preferably 0.08 or 0.1 mis, of composition.

the higher the HLB tatio, the more bydrophilic i the 40 F*hﬂ”ﬁ“ﬂl-’ﬂ‘ydm
ageat The HLB ratio is well knows aad undermood by  *odiam and wnit dosss of thess quantities of the drug are

the collowd chemint and it» method of determination
dascribed by W C Griffin in the Journal of the Society
of Cospetic Cheminis, Vol |, No §, pagm 311326

The compositicms of the invention may be smde by
mixiag the variows compammmts al

L
(1949). Preferably the surface-ective sgeat employed ¢ m-mmm-hmwm

should bave s HLB rato of | to & It is possible t»

«oploy mixrures of surface-ective agangz, the axixture

kaving as HLB rstio withia the prescribed range.
Those murfacewactive sgean which are saluble or

disparsible in the propeliant are effactive The mmre 30 ovemil sodium
propelant4ol

uhle surface-sctive agunts are the most

dfective.
We prefer the liquid son-ionic sarfacs-active agent w0
from 0.1 10 1%, and more preferstly from 0.2

comprise frog p
@_l%.hnmdhwmwm 4

Among the liquid noe-iosic

is Slled
vi&npqdhtmmugd-ﬂulmw

i
g
]

ni2e, or with & sluzry of powder in the cooled
liquid propellsat. A conminer mmy siso de filled by
eroducing powder 1ad propellant by the sormul cold
flling mathod. or 8 siurry of the powder in that compo-

i

which may be exployed are the estars or partial essers X9 may be placed is the container, the valve sealed in
of farty scids coatuining from € 10 11 cartos stoms, - placs, sad the baisnce of the propellast mey be tro-
such a caproie, octoie, lauric, palmitic, searie, lizoleic, © duced by pressuce fllling through the vaive nottle. Ass
linolenic, olscstanric and oleic acids with es sliphatic  forther alieraative 8 bulk of the toral composition may
palyhydric aicobol or its cyciic anbydride such as, for  be made snd portioas of s bulk composition may be
example, ethylens glycol glycerol, erythritol, srabitol,
manmtol, sortitol, the hsutol anbydrides devived from  the preparstion of the product care i desirably exes-
sortitol (the sorbitan esters w0ld uncer the Ragistered &5 cised 0 mininise the sbacrption of moisture, Os operat-
Trade Mark ‘Span’) and the polyozyethylens mnd polye  ing the vaive, the powder will bs dispensed in » strears
oxypropyieas derivatives of these estars. Mixed essers,  of propeilant, which will vaporise providing an seroenl
such @ mixed or oaneral glycenides, may s amployed.  of dry powder.

[ )
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‘The sompositions of the invention may be used m the
trestment of 3 sumber of allergic coadinons is mam-
mals, ¢.g the nhalztion trestment of reversible cbstruc.
Uve cooditioas of the sirways. such a1 asthma or aller-.

g rhinitis (hay fever). The trestmant is preferably by ¢

oral or nazal ianalation aod 13 prefersbly tresunent of
mﬁ.umhmmnunmymw
the following Examples.
EXAMPLE |
Mathod
The sorbitan ester is disperyed in up to half the proe

pellant 12 &t =40" C. while stirring with & high disper |g

208 muer. The nedocromil sodium & added to the
resulting dispersion sad dispersas in it very readily. The
balance of the propellant 12 is then added st = 30° C,
followed by the propeilant 114 also cooled 10 - 50" C,

The resuiting mixtures are then flled inw vials caw 2

Mp’eh vilves, eg. meteriag valves, are subsequently
crimped.

lagrattass

Negasromul sufiem (form A) conrmamg 3. 5% bound arIn
wader, mam Badien dnater \un e } saewm

Sertvmn Wisleans - aon
Prossiem 116 1.0
Propetias 12

Seabi
Baschee of vials fitted with metartsg vaives sad cos-

taiming the above formuistions were stored at §° C, 15° u

C. and 37° C. respectively for s poriod of 18 months. Ne
change ia (a) the amount of nedocromil sodium dis-
pensad per shot, () the conwent of fine particiss i the
cloud or (¢) the crysal sise of the sedocromil sodium
was observed over the period of observerioa.

EXAMPLE 2
Twesty grams of the nedocromil sodium were dis-

solved in 60 ml of deionised wazer and 190 ml of isopro- ¢

pyl aicobol by hesting to reflux st 81* C. To this solu.
tion was thea sddad & further 190 mi of mopropasc]
(temperature 25° C.) with agitation. The cryseal slmxry
was then cooled in air. manaining sgitetion, wtil &
tcaperarurs of 25° C. had beea reachod. The crymals o
wuye thea Jltered on ¢ Buchasr flltyy, u-.uurykn
fter doth. The filler cake was washad with 3 displaces
ment volume of isopropancl snd filtered farther. The
cake wus than dried 1 32 Oven, 8t SLBOSPHETIC prassire
ad 60° C. @ conmant weight.
EXAMPLE 3 -

1 Kg of mudocrostl sodisss is disalved ia thres Hrers
of deioaised water and six liters of sopropenal ot X° C,,

tim »

filtered a3 3001 a3 possible 10 remove the mother liquer.
and than drisd 10 constant waght s 60° C.

EXAMPLE ¢

Twenty grams of nedoeromil sodium were mised
with §0 i of demicmined water xd 130 ml hopropanol
ia » 700 ml reaction flask. The mixture was sgriated
with an snchor-yps stirrer ot 130 rpm. a8d bested 10 its
boiling point at arouad 30° C. The flssk was firted with
a watar-cooled condenser to prevent escape of isopro-
panal vepour. The resulting solution was reflusad for
sbout 10 minues to easure dissolution. The
hot solstion of sedocrormil sodism was then cooled 10
75° C. and thes sdded ia sbout 20 seconds to 190 mi of
isopropanc] st §° C. The resuiting shecry was stirred
with the aachor agitator and cocled t© 29° C. in the
reactioa flask The time taken for cooling was about 43
minustes and throughout this time the crysial sharry
remained & he pale yallow, free flowing form. The
slurry wes then filterad on 8 Buchoer filter using tery-
lene fiter cloth, washed with sbous 30 m) sopropenol
and dried in ta ovea a2 0" C. to constant weight The
resuiting dried mamrial wes Apsz milled, sad micro-
vised in a fluid energy mill. The asdocromil sodinm was
thea sudjected t0 particis siss snalyxs by the Joyce-
Losbl diss centrifuge mathod

{a four laharxory precipitations using this methad
particles of mass meas dismeter 23, 15, 2.3 aad 2.8
ZoTONS Were and these gave asrcsol disper-
sioas of 26% and 23% from & 30 microliter valve using
the formulstioa dascribed iz Exampis |. The dispersion
was messured wich ¢ single sage liquid impinger.

: EXAMPLE §

Twanty grame of crude asdocromi]l sodivm were
mized with 60 mi of deosissd water sad 120 ml isopro-
peool & + 700 mi fask The mistre ws aptatad with
an anchor<yps stirrer at 120 rpm, snd hosted 0 i
o boiling poist. The soistion was refiuzed for sbout 10
m-nmmhﬂlm-dm-add
w0 75° C. Al this sempersture the solutios was added 0
& further 250 mi of isopropanci which was st 3 tempers-
ture of sbout 3" C. The resuitmy skory was surred
with an sachor agitstor a3 ia Example 4 and cooled ©©
25" in sit. At this tamperatwre the surry, which was
pale yellow xad free flowing, was {litered on the Buch-
ner filter. washed and drisd. ,

EXAMPLE ¢
Twenty grams of crude nedocromil sodiem were
mized with 60 al of deicoised wasar and 150 ml of

woprupy! alcubol
ture was agratad ﬂhnmﬂrmslm

sohaion was reflused for 10 minutes and then cooled
75 C To it was then sdded & further 140 al isoprope-
sol a2 15° C. The resuicing mixrare had 2 temperature of
66° C. The rasuiting slurry wis them agitated an in Es-

sad the mixture & them bested to reflux (at §1° C.) with ¢ ampis 4 and cooled i an ice/salt/bogropeaci dach w0

agitation to ensure dimolution. The remlring solution s
sooled slightly to sbowt 75° C and thes sdded 10 s
othar 12.5 liters of isopropancd at a tamperaters of about
-3 C. a3 quickly & powsble This precipitacss owt

22° C la X0 miswnes. A thick, dright yellow siurry was
producsl which had & viacosity of abowt 20,000 cend-
powe. This siurry was filtered, washed and dricd s in
Example 4 The muwial was thown 10 contsin 80

oo of the nedocromil sodinm and produces & slurry. ¢4 tightly bouad water, is tn be form B.

This sierry s thes myrred and cooled w0 25° C. over
about a8 hoar, to preciprtate out Aurther mterial The
tempersiure of the turry is kept a1 25° C. and the surry

&an;biﬂwmbwdmdum
abia thick erysial tlorry; ie. using Jess isopropenol i
the solvent miz snd cooling quickly i an e bath o
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below 25° C. Exampies 1 10 § thow methods of produc.
ing uedocromil sodium in form A.
EXAMPLE 7

(a) Two ssmples of shout $ mg of nedocromil sodium
were submitted 1o thermogravimetric analysis ot 8 5ca
rats of 20° C. per minuts,

We claisme

L Salid nedocromi sodium which i cystalling asd
which contains dound water s determusad by thermo-
gavimetric saalyvis

3 Schd sedocromil sodium sccording to claim 1
connining verwesn 3.0 and 4.0% w/w bound water.

3 Solid ssdocromil sodium according o claim 1
coataining 1.5% boand water.

4 Nedocromi sodium sccording to claim 2 in powe
der form and havisg s Lovibond yellow reading of

$. Nedocromiil sodinm aocording to elsim 4 heving s
Lovibcad ysliow resding of betwesn 0.8 sad 1.4,

€. Nedocromil sodinm accoeding to clsim 1, wheretn
the powder X-ray diffraction pettern shows that the
naterial is cryvalline

1. Nedocromil sodium according to claim 1 whose
nfra-red spectrum shows & shoulder &t 3500 cms~!
when it8 total wasey contest is 10% w/w.

8. Az inhslstion formulstios for ceatment of 2 re-
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10
last containing sedocromil sodium sccording to claim |
baving 3 mass madian diameter of less than ¢ mucrona ia
s proportoa which is sffecuve for trestment of sud
condition.

9. A formulstion accarding 1 cisim §, wheren not
more than 3% by weight of the particies has o diameter
of greater thag 10 micrens sad act lem than 90% by
weight of the pasticias has s dizmaver of less than §

10 A fermulaton sccordiag © chim & ecumining
freom QLS tn 10% by weight of fiueiy dividar nedocroml
sodiam.

1L A formuistion
wisture of propellaas 12 and 114, the propornon
propaliast 12 10 114 being in the range 2 to 1:l by

12 A formalation sccording to cisim 13 comtaining
wrbitan tricleats.

13. Nedocromil sodiom in acconiznce with clsim 1
the form of nesdies heviag s breadth of 1.5 w 1.5 mie
crons and & leagthr 10 breadth ratio of wp to 1G:L

15, A method of trestment of a reversible cbstructive
condition of the sirwsys i 2 mammal which comprises
adminisrering by inhalstion as effective amount of solid
sedocromil sodinm according to cisin 1 to 3 mammal

vernbic obaructive condition of the sirwuys eompeis  suffering from sid oondition.

ing 3 pharmaceutically accepaadie Squefied gas propel ©

mumom.&

-
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EXCLUSIVITY SUMMARY for NDA # o21- 009 SuPPL # ANHA

. Nedocercom o SOC{"LLm 20/0
Trade Name A} loc i ( Generic Name opnHiudmic Solution

Applicant Name KH‘ZJ%%&H HFD-55 D

Approval Date, if known

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete
PARTS II and III of this Exclusivity Summary only if you
answer "yes" to one or more of the following question about
the submission.

a) Is it an original NDA?

YES ;/ X / NO /_/
b} Is it an effectiveness supplement?
YES /__ / NO /X /
If yes, what type? (SEl, SE2, etc.) N A
c) Did it require the review of clinical data other than to

support a safety claim or change in labeling related to
safety? (If it required review only of bioavailability
or biocequivalence data, answer "no.")

YES /X _/ NO /___/

If your answer is "no" because you believe the study is
a biocavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a bioavailability study,
including your reasons for disagreeing with any arguments
made by the applicant that the study was not 51mp1y a
bioavailability study.

If it is a supplement requiring the review of clinical
data but it is not an effectiveness supplement, describe
‘the change or claim that is supported by the clinical
data:

Form OGD-011347 Revised 8/27/97
cc: Original NDA Division File HFD-93 Mary Ann Holovac



d) Did the applicant request exclusivity?
vyEs / X / NO /___/

If the aunswer to (d) 1is "yes," how many years of
exclusivity did the applicant request?

3 years
J

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the same active ingredient (s), dosage form,
strength, route of administration, and dosing schedule,
previously been approved by FDA for the same use? (Rx-to-OTC
switches should be answered NO-please indicate as such.)

YES /___/ NO /X /

If yes, NDA # Drug Name

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8.

3. Is this drug product or indication a DESI upgrade?
YES /__/ NO / X/

IF THE ANSWER TO-QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8 (even if a study was required for the upgrade).

PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2 as appropriate)
1. Single active inagredient product.

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug
under consideration? Answer "yes" 1if the active moiety
(including other esterified forms, salts, complexes, chelates
or clathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination
bonding) or other non-covalent derivative (such as a complex,
chelate, or clathrate) has not been approved. Answer "no" if
the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce
an already approved active moiety.

YES / X / NO /___/

Page 2



If "yes," identify the approved drug product (s) containing the
active moiety, and, if known, the NDA #(s).

noag  J9-bop T Tilade Inhalecr

NDA#

NDA#

2. Combination product.

If the product contains more than one active moiety(as defined
in Part II, #1), has FDA previously approved an application
under section 505 containing any one of the active moieties in
the drug product? If, for example, the combination contains
.one never-before-approved active moiety and one previously
approved active moiety, answer "yes." (An active moiety that
is marketed under an OTC monograph, but that was never
approved under an NDA, is considered not previously approved.)

YES /___ / NO /_ /

If "yes," identify the approved drug product (s) containing the
active moiety, and, if known, the NDA #(s).

NDA#

NDA#

NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART ITI IS "NO," GO DIRECTLY
TO THE SIGNATURE BLOCKS ON PAGE 8. IF "“"YES" GO TO PART TIII.

PART III REE-YEAR E A’ R NDA'S AND PLEMENT

To qualify for three years of exclusivity, an application or
supplement must contain "reports of new clinical investigations
(other than biocavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant." This
section should be completed only if the answer to PART II, Question
1 or 2 was "yes."
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IF

2.

Does the application contain reports of clinical

investigations? (The Agency interprets "clinical
investigations" to mean investigations conducted on humans
other than biocavailability studies.) If the application

contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application,
answer "yes," then skip to question 3(a).. If the answer to
3(a) is "yes" for any investigation referred to in another
application, do not complete remainder of summary for that
investigation.

ves / X/ NO /[

"NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

A clinical investigation is "essential to the approval" if the
Agency could not have approved the application or supplement
without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no
clinical investigation is necessary to support the supplement
or application in light of previously approved applications
(i.e., information other than clinical trials, such as
biocavailability data, would be sufficient to provide a basis
for approval as an ANDA or 505(b) (2) application because of
what is already known about a previously approved product), or
2) there are published reports of studies (other than those
conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient
to support approval of the application, without reference to
the clinical investigation submitted in the application.

(a) In 1light of previously approved applications, is a
clinical investigation (either conducted by the applicant
or available from some other source, including the
published literature) necessary to support approval of
the application or supplement?

ves / X / NO /__/

If "no," state the basis for your conclusion that a
clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

YES /___/ NO /__/
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(b) Did the applicant submit a list of published studies
relevant- to the safety and effectiveness of this drug
product and a statement that the publicly available data
would not independently support approval of the
application? - : e

YES / / NO / X/
(1) If the answer to 2(b) is "yes," do you personally
know of any reason to disagree with the applicant's
conclusion? If not applicable, answer NO.

YES /__/ NO /_ /

If yes, explain:

(2). If the answer to 2(b) is "no," are you aware of

- published studies not conducted or sponsored by the
applicant or other publicly available data that
could independently demonstrate the safety and
effectiveness of this drug product?

YES /__/ NO / _K/

If yes, explain:

(c) If . theélanswers to..(b)(1) and (b)(2) were both "no,-"
identify the clinical investigations submitted in the
application that-are essential:to the approval:

Study 11301, Shude B8, Study 1831, Shdy 1242

Studies-comparing-two products with-the same ingredient (s) are
considered to be biocavailability studies for the purpose of
this_section. _ o
In addition to being essential, investigations must be "new"
to support-exclusivity. The agency interprets *new clinical
investigation" to mean an investigation that 1) has not been
relied on by the agency to demonstrate the effectiveness of a
previously approved drug for any indication and 2) does not
duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a
previously approved drug product, i.e., does not redemonstrate
something the agency considers to have been demonstrated in an
already approved application.
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c)

For each investigation identified as "essential to the
approval, " has the investigation been relied on by the
agency to demonstrate the effectiveness of a previously
approved drug product? (If the investigation was relied
on only to support the safety of a previously approved

drug, answe:ssf;?yo."l)aq 2 No X
Investigation #1 .IFiO/I YES /__/ No / X /
Investigation #2 /959 YES /___/ NO /){_/
Sﬁdy 1831 No _x__
If you have  answered  "yes" for one or more

investigations, identify each such investigation and the
NDA in which each was relied upon:

For each investigation identified as "essential to the
approval", does the investigation duplicate the results

‘of another investigation that was relied on by the agency

to support the effectiveness of a previously approved

drug product?_g/,dy 1242 Me X

Investigatieon#1 #i0ff— — — ~¥ES /. - [ NO  /_X/

Investigation #2 /59 YES /__/ NO /43;/
1831 Mo X

If you have ang;ered "ves" for one or more investigation,
identify the NDA—-in-which—a similar investigation was
relied on: '

If the answers to 3(a) and 3(b) are no, identify each
"new" investigation in the application or supplement that
is essential to the approval (i.e., the investigations
listed- im #2-{c) —less-any that are not "“new"):

LS’Jud;{ 1242 Study 196 9

Study Mo f) __ Shdy 183
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4. To be eligible for exclusivity, a new investigation that is
essential to approval must also have been conducted or
sponsored by the applicant. An investigation was "conducted
or sponsored by" the applicant if, before or during the
conduct of the investigation, 1) the applicant was the sponsor
of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecessor in_ interest) provided
substantial support for the study. Ordinarily, substantial
support will mean providing S0 percent or more of the cost of
the study. : ;

a) For each investigation identified in response to question
3(c): if the investigation was carried out under an IND,
was the applicant identified on the FDA 1571 as the
sponsor?

Investigation #1 SM//?O/'!
o ms /X7 UTRS/__/ Explain:

Twp#2suer Sty V6 227

!
Investigation #2 Sﬁdy 1554 1
!
!

IND 4 ) YES / X / NO / / Explain:
t
,TN% )5,&447 taya, YES X T T T

(b) For each investigation not carried out under an IND or
for which~ the- applicant was not- identified as the
sponsor, did the applicant ce¥tify that it or .the
applicant's predecessor in interest provided substantial
support for the study?

Investigation #1

YES / / Explain NO / ./ _Explain

|

i
|

Investigation #2

YES / / EXpléinv NO / / Explain

Poas gt g Gt pam b fom Ge Sas som P em b e b

!
{
i
i
}
}
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(c)

Notwithstanding an answer of "yes" to (a) or (b), are
there other reasons to believe that the applicant should
not be credited with having "conducted or sponsored" the
study? (Purchased studies may not be used as the basis
for exclusivity. However, if all rights to the drug are
purchased (not just studies on the drug), the applicant
may be considered to have sponsored or conducted the

studies sponsored or conducted by its predecessor in

interest.)

YES /__/

If yes,kexplain:

No / X/

/
Slgnatur? 7

Title:

/S/

Medical Q)g Lr

C /57

Signature of Division Director

cc: Original NDA Division File
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CERTIFICATION FOR EXCLUSIVITY

Pursuant to 21 CFR §314.108 the applicant, Allergan, Inc., is submitting information in
support of a request for three-year exclusivity per Sections §505(b)(3)(D)(iv) of the
Federal Food, Drug and Cosmetic Act for Nedocromil Sodium 2% Ophthalmic Solution,
NDA 21-009.

The results of the five main controlled clinical studies demonstrate that Nedocromil
Sodium 2% Ophthalmic Solution is both safe and efficacious for the prevention and
treatment of seasonal allergic conjunctivitis. A sixth study, entitled CR1871, is used to
support the safety of the drug product in children.

The clinical studies and data in this new drug application were sponsored by FISONS
Pharmaceuticals, currently Rhone - Poulenc Rorer Pharmaceuticals, and were conducted

under , An agreement between Allergan, Inc. and Rhone - Poulenc Rorer
Pharmaceuticals granted us permission to use the following studies in this application for
exclusivity.

In the applicant’s opinion the following ocular studies are essential to the approval of the
New Drug Application for Nedocromil Sodium Ophthalmic Solution.

CR 1170/1 and CR 117072 - (Combined Studies)

A Multicenter Double-Masked Group Comparative Study of the Efficacy and Safety of
Nedocromil Sodium 2% Ophthalmic Solution in the Treatment of Ragweed Seasonal
Allergic Conjunctivitis. .

CR 1343 and CR 1344 - (Combined Studies)

A Multicenter Double-Masked Group Comparative Study of the Efficacy and Safety of
Nedocromil Sodium 2% Ophthalmic Solution in the Treatment of Ragweed Seasonal
Allergic Conjunctivitis.

SD CR 1959
A Multicenter Double-Masked Group Comparative Study of the Efficacy and Safety of

2% Nedocromil Sodium and Opticrom® vs. Placebo in the Treatment of Ragweed
Seasonal Allergic Conjunctivitis. '

Page 1 of 2



ALLERGAN

2225 Dupont Drive PO Box 19534 irvine Canforma, USA 92623-9534 Teiephone (714) 246-4500 WeDsite www allergan com

CERTIFICATION FOR EXCLUSIVITY

Allergan, Inc., certifies, that to the best of its knowledge, the clinical investigations listed,
herein, have not formed part of the basis of substantial evidence of effectiveness for a
previously approved new drug application or supplement. Furthermore, no other drug
product containing all of the same ingredients with the same conditions of approval has
been previously approved. The scientific literature has been thoroughly searched and in
the applicant’s opinion there are no published studies or publicly available reports of
clinical investigations (other than those sponsored by the applicant) to support approval
of the new drug application for Nedocromil Sodium 2% Ophthalmic Solution. This
formulation has been approved in twenty-six countries outside the United States and has
been marketed in sixteen of these countries.

%éﬂW _ i"&/?f’

Peter Kresél, MS,

Sr. Vice President

Global Regulatory Affairs
Allergan, Inc.
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Pediatric Page Printout for LORI GORSKI Page 1 of 1

PEDIATRIC PAGE

(Complete for all original application and all efficacy supplements)
NDA/BLA . NEDOCROMIL
Number: 21009 TradeName: pprpraiMIC SOL
n_Pplement Generic Name:  NEDOCROMIL SODIUM

umber: .
Supplement Type: Dosage Form: Solution/Drops; Qphthalmic
Proposed treatment of allergic

Regulatory Action: AP Indication: conjunctivitis

ARE THERE PEDIATRIC STUDIES IN THIS SUBMISSION?
YES, Pediatric data exists for at least one proposed indication which supports pediatric approval

What are the INTENDED Pediatric Age Groups for this submission?

NeoNates (0-30 Days ) Children (25 Months-12 years)
Infants (1-24 Months) _X_Adolescents (13-16 Years)
_X Other Age Groups (listed): over 3 yrs-16 yrs

Label Adequacy Adequate for SOME pediatric age groups
Formulation Status NO NEW FORMULATION is needed
Studies Needed -No further STUDIES are needed

Study Status .

Are there any Pediatric Phase 4 Commitments in the Action Letter for the Original Submission? NO

COMMENTS:
a waiver for 0- yrs old was granted 5/17/99

This Page was completed based on information from a PROJECT MANAGER/CONSUMER SAFETY OFFICER,

LORI Gonsm /2/ /7 /?7
/4

Signature = Y Date

http://cdsmlweb1/peditrack/editdata_firm.cfm?ApN=21009&SN=0&ID=587 12/7/99
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DEBARMENT CERTIFICATION

Under the provisions of Section 306(k) of the Federal Food, Drug and Cosmetics Act,
Allergan, Inc. has made a diligent effort to insure that no individual, corporation,
partnership or association debarred under Section 306(a) or 306(b) of the Act, as
referenced above, has provided any services in connection with this application.

Allergan, Inc. did not conduct any preclinical or clinical studies associated with this
application. These studies were conducted by the previous sponsor, FISONS, currently
Rhéne - Poulenc Rorer Pharmaceuticals.

Under confirmation from Rhéne ~ Poulenc Rorer, Allergan, Inc. hereby certifies that no
individual corporation, partnership or association debarred under Section 306(a) or
306(b) of the above referenced act, has prowded any services in connection with this

New Drug Application.
3/5 aé

Peter Kresel, MS, MBA = - 7 (date)
Sr. Vice Presxdent, Global Regulatory Affairs
Allergan, Inc.




