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6- (2- '™ DAZOLI NYLAM NO) QUI NOXALI NE COVPOUNDS USEFUL AS ALPHA- 2 ADRENEBIGY

AGONI STS TECHNI CAL FI ELD The subj[ect nggg@g@’nsﬁgm@es tggcert Al N
substituted 6-(2-imdazolinylam %%g %g QOO Wgeq The  Fonpounds
have been found to be selective re pt,\ormggg Siss_pand are 10
useful for treatnment of one or |tpa %r"y""d giga barticul arly
nasal congestion; ocul ar disorder éﬂ“ﬁ I° zgriy "qr'a and
gastrointestinal -disorders, parti @I i aPPFea: ?3 THE

| NVENTI ON | nf or mati on regardl ng a,IQYh"éF REGHPE -y ecept-orsagoni sts and 15
antagoni sts, in general, and re_iardl ng ounds related in structure to
those of the subject inventi&f2dMDAZOLIN INOYQUINOKALING COMPOUNDSS :

Timermans, P.BMWM, A JSerOnAS AkPHA-2MIRENTCCERTOR AGONISTS |
Recept ors", Oorrprehm%;l ve Medicinal Chemstry Vol. 3, Menbranes &

Receptors, P.
TEQHNIQAL FIELD

The subject invention relates to certéin substituted
6-{2-imidazolinylamino)quinoxaline compounds. The compounds have
been found to be selective alpha-2 adrenoceptor agonists and are

10  useful for treatment of one or more of respiratory disorders, particularly
nasal congestion; ocular disorders, particularly glaucoma; and
gastrointestinal disorders, particularly diarthea.

BACKGROUND OF THE INVENTION

Information regarding alpha adrenergic receptors, agonists and

15 antagonists, in general, and regarding compounds related in structure

to those of the subject invention are disclosed in the following
references: Timmermans, PBMWM., A T Chiu &
M.JM.C. Thoolen, “12.1 a-Adrenergic Receptors”, Comprehensive
Medicinal Chemistry, Vol. 3, Membranes & Receptors, P. G. Sammes

20 & J. B. Taylor, eds., Pergamon Press (1S990), pp. 133-185;
Timmermans, PBMW.M. & P.A van Zwieten, “a-Adrenoceptor
Agonists and Antagonists”, Drugs of the Future, Vol. 9, No. 1,
(January, 1984), pp. 41-55;, Megens, AAH.P., J. E. Leysen, F.H.L.
Awouters & C.J.E. Niemegeers, "Further Validation of in vivo and in

25 vitro Pharmacological Procedures for Assessing the aq and ap-
Selectivity of Test Compounds: (2) «-Adrenoceptor Agonists”,
European Joumnal of Pharmacology, Vol. 129 (1986), pp. 57-64;
Timmermans, P.B.M.W.M., A_ de Jonge, M.J.M.C. Thoolen, B. Wilffert,
H. Batink & P.A. van Zwieten, "Quantitative Relationships between a-

30 Adrenergic Activity and Binding Affinity of a-Adrenoceptor Agonists
and Antagonists”, Joumnal of Medicinal Chemistry, Vol. 27 (1984) pp.
495-503; van Mes|, J.C.A,, A de Jonge, P.B.M.WM. Timmermans &
P. A van Zwieten, "Selectivity of Some Alpha Adrenoceptor Agonists
for Peripheral Alpha-1 and Alpha-2 Adrenoceptors in the

35 Normotensive Rat", The Joumnal of Pharmacology and Experimental
Therapeutics, Vol. 219, No. 3 {1981), pp. 760-767; Chapleo, C.B., J.C.
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20 & J. B. Taylor, eds., Perganon Press (1990), pp. 133-185; Ti nmermans,
P.BMWM & P.A van Zw eten, [err] Agonists and Antagoni sts", Drugs of
the Future Vol. 9,' No. 1, (January, 1984), pp. 41-55; Megens, A A HP., J.
E. Leysen, F.H L Awouters & C.J.E. Ni enegeers, "Fuiather Validation of in
vivo and in 25 vitro Pharnmacol ogi cal Procedures for Assessing the [err]
and [err] Selectivity of Test Conpounds: (2) a-Adrenoceptor Agonists”

P B M WM. A de Jonge, 'iﬁ OP - N, HERAfgHEE) CPBI 6 U R IS8t o
van Zwi eten, "Quantitativ xﬁnybﬁyhswytl%méeﬁﬁqurgw w&v&ﬁe%grecswndard
Activity and Bi ndi ng Af f quﬂsemi-e@der Agenisht Buropeani jousnaligd Mediemah Chiemistry,

C AL A de songe, b aviwAl (Rl PR, 19852 Endieh. (i, (REME “Buter, D.C.
"Sel ectivity of Sone ﬁd RGN ke Myers, A& Boach, o8 FrCr Sprith M.RaiSiifings &rF.
Al pha-2 Adrenoceptors inTullect>Heiefdarérmatic Whdiggues dhthe@yuAdMendteceptor Partial
Phar macol ogy and Exper i mapi aley” cionding”, 4. Med. Chem.. Vol 32 (1889), pp. 1627-1630;
a -Clare, KA, M.C. Scrutton & N.T. Thompson, "Effects of ap-
Adrenoceptor Agonists and of Related Compounds on Aggregation of,

10 and on Adenylate Cyclase Activity in, Human Platelets”, Br. J.
Pharmac., Vol. 82 (1984), pp. 467-476; U.S. Patent No. 3,890,319
issued to Danielewicz, Snarey & Thomas on June 17, 1975; and U.S.
Patent No. 5,091,528 issued to Gluchowski on February 25, 1982.
However, many compounds related in structure to those of the subject

16 invention do not provide the activity and specificity desirable when
treating respiratory, ocular or gastrointestinal disorders.

it is patticularly relevant to the subject invention that
compounds found to be effective nasal decongestants are frequently
found to have undesirable side effects, such as causing hypertension

20 andinsomnia. There is a need for new drugs which provide relief from
nasal congestion without causing these undesirable side effects.

it is an object of the subject invention to provide novel
compounds having substantial activity in preventing or treating nasal
congestion.

25 It is a further object of the subject invention to provide such
compounds which do not cause hypotension, drowsiness,
hypertension, insomnia or other undesirable side effects. '

It is also an object of the subject invention to provide novel
compounds for treating cough, chronic obstructive pulmonary disease

30 (COPD) and/or asthma.

it is also an object of the subject invention to provide novel
compounds for treating glaucoma and/or diarthea.

It is a still further object of the subject invention to provide such
compounds which have good aclivity from peroral and/or topical

35 dosing.
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Therapeutics. Vol. 219, No. 3 (1981), pp. 760-767; Chapleo, C.B.. J.C 2
Doxey, P;L. Myers, M Mers, CF.C Smth &M R Stillings, "Effect of

1, 4-Di oxanyl Substitution on the Adrenergic Activity of Some Standard [err]
Agents", European Journal of Medicinal Chem stry.qVol. 24 (1989), pp.
619-622; Chapleo, CB., RCM Butler, D.C. 5 Engl and, P.L. Myers, A G
Roach, CF.C. Smth, MR Stillings &1.F. Tulloch, "Heteroaromatic

Anal ogues of the- [err] Parti al - Agonl StSlﬁdm?'@FTﬂE iNoe fm . Vol . 32
(1989), pp. 1627-1630; --d ar

f o
"Effects of [err] Adrenocepto 93\9%41?1335'”5?@'?5\‘ refales: &3 methogS é ting nasal
Aggregation of, 10 and comgéstioylcoiprising administtation; to arhurhbmon 16Wet anirhal'in

Br. J. Pharmac. Vol. 82 (0840 ¢i,ditredtfiient 6Fa ééféanﬁ%@ﬁvé\gmoanﬁgpa%%pound

5 having the following structure:
R .

C B

R

wherein:
(a) Ris unsubstituted C4-C3 alkanyl or alkenyl; and
(b) R' is selected from hydrogen; unsubstituted C4-C3
10 alkanyl or alkenyl; unsubstituted C4-C3 alkyithio or
alkoxy; hydroxy; thiol; and halo.
The subject invention also relates to the use of such compounds for
preventing or treating other respiratory, ocular and/or gastrointestinal
disorders.
15 DETAILED DESCRIPTION OF THE INVENTION
As used herein, "alkanyl" means a saturated hydrocarbon
substituent, straight or branched chain, unsubstituted or substituted.
As used herein, "alkenyl" means a hydrocarbon substituent with
one double bond, straight or branched chain, unsubstituted or
20 substituted. :
As used herein, "alkyithic” means a substituent having the
structure Q-S-, where Q is alkanyl or alkenyl.
As used herein, “"alkoxy" means a substituent having the
structure Q-O-, where Q is alkanyl or alkenyl.
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i ssued to Dani el ew cz,

Snarey & Thomas on June 17, 1975; and U.S. Patent

No. 5,091,528 issued to duchowski on February 25, 1992. However, nmany
conmpounds related in structure to those of the subject 15 invention do not
provide the activity and specificity deswable whgn treating respiratory,

ocul ar or gastrointestinal disorders. IS parti

ularly relevant to the

subj ect invention that conpounds found to be effective nasal decongestants
are frequently found to have undesirable side effects, such as causing

-

hypertension 20 and insomi a. Fhere is a need

or neM/drugs whi ch provide

relief fromnasal congestion ‘Wi t hout caus; lese N nde5| rabl e side

effects. It is an object of the subject
conpounds havi ng substantial activity i
It
provi de such conpounds which do not cause

congestion. 25

tre ti ng nasal
' i nvention to

is a further objgy ;
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in the above structure, R is unsubstituted alkanyl or alkenyl
having from 1 to about 3 carbon atoms. R is preferably alkanyl. R is
more preferably methyl or ethyl, most preferably methyl.

In the above structure, R' is selected from hydrogen;
unsubstituted alkanyl or alkenyl having from 1 to about 3 carbon
atoms; unsubstituted alkylthio or alkoxy having from 1 to about 3
carbon atoms; hydroxy; thiol; and halo. R’ is preferably hydrogen. R'
is also preferably alkanyl, more preferably methyl or ethyl, most
preferably methyl. R' which is alkyithio or alkoxy is preferably
saturated, also preferably Cq or Cp, more preferably methyithio or
methoxy. R' which is halo is preferably chloro or bromo, more
preferably chioro.

Preferred compounds of the subject invention are compounds
having the following structure: '

R

H

J

where R and R’ are as indicated in the following table:

Compound No. R _R
1 ‘ CH3 H

* The compounds of the subject invention are particularly useful
for the treatment of nasal congestion associated with allergies, colds,
and other nasal disorders with associated nasal congestion, as well as
their sequelae (for example, sinusitis and ofitis). At the same time, it
has been found that undesired side effects, such as hypotension,
drowsiness, hypertension, or insomnia can be avoided. While not
limited to a particular mechanism of action, the subject compounds are

—_—
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It is also an object of the subject invention to provide novel conpounds
for treating cough, chronic obstructive pul nonary di sease 30 (COPD) and/or
asthma. It is also an object of the subject invention to provide novel
conpounds for treating glaucoma and/or diarrhea. kt is a still further

obj ect of the subject
activity from peroral

10

15

20

25

30

35

i nvention to provide such conpounds whi ch have good
and/ or topical 35 dosing. 3 In accordance with an

aspect of the invention, pblRieR leprB(eB\é'éH%Qn s%ﬁﬁﬁ@.ﬂﬂ%ﬁ?@ EQEaI decongestion
manuf acture of a medi canent fqr treatl ngm{u ?‘ %on%estﬁ?g' ? cmw#‘g]
havi ng the fol | owi ng over related compounds through their ability to intera

alpha-2
adrenoceptors. The subject compounds have been found to be alpha-
2 adrenoceptor agonists which cause constriction of peripheral
vascular beds in the turbinates. The subject compounds have been
found to have only weak alpha-1 agonist activity, and have little or no
effect on the central nervous system.

- The compounds of the subject invention are also useful for the
treatment of ocular disorders associated with increased intraocular
pressure, such as glaucoma. The compounds are administered either
perorally, or topically as drops, gels or creams directly to the surface
of the mammalian eye.

The compounds of the subject invention are also useful for
controlling gastrointestinal motility disorders, such as diarrhea, by
antimotility and antisecretory actions on the gastrointestinal tract.

The pharmacological activity and selectivity of the subject
compounds can be determined using published test procedures. The
alpha-2 selectivity of the compounds is determined by measuring
receptor binding affinities and in vitro functional potencies in a variety
“of tissues known to possess alpha-2 and/or alpha-1 receptors. (Seé,
e.g.. The Alpha-2 Adrenergic Receptors, L.E. Limbird, ed., Humana
Press, Clifton, NJ.) The following in vivo assays are typically
conducted in rodents or other species. Central nervous system
activity is determined by measuring locomotor activity as an index of
sedation. (See, e.g., Spyraki, C. & H. Fibiger, “Clonidine-induced
Sedation in Rats: Evidence for Mediation by Postsynaptic Alpha-2
Adrenoreceptors”, J. Neural. Trans, Vol. 54 (1982), pp. 153-163).
Nasal decongestant activity is measured using rhinomanometry as an
estimate of nasal airway resistance. (See, e.g., Salem, S. & E.
Clemente, "A New Experimental Method for Evaluating Drugs in the
Nasal Cavity”, Arch. Otolarynng, Vol. 96 (1972), pp. 524-529).
Antiglaucoma activity is determined by measuring intraocular
pressure. (See, e.g., Potter, D, "Adrenergic Pharmacology of
Aqueous Human Dynamics", Phammacol. Rev., Vol. 13 (1981), pp.
133-153). Antidiarrheal activity is determined by measuring the ability
of the compounds to inhibit prostaglandin-induced diarrhea. (See,

This Sheet Has Been Replaced

IR




structure: R N wherein: (a) R is unsubstituted al kanyl or al kenyl having
froml to 3 carbon atons; and (b) R is selected from hydrogen;
unsubstituted al kanyl or al kenyl having from1l to 3 carbon atons;
unsubstituted al kylthio or al koxy having from1l to 3 carbon atons; hydroxy;
thiol; and halo.’ 3a The subject invention relates to nmethods of treating
nasal congestion conprising admnistration, to a human or |lower animal in

e.g., Thollander, M., P. Hellstrom & T. Svensson, "Suppression of
Castor Oil-induced Diarthea by Alpha-2 Adrenoceptor Agonists”,
Aliment. Pharmacol. Therap., Vol. 5 (1991), pp. 255-262). Antiasthma
activity is determined by measuring the effect of the compound on
5 bronchoconstriction associated with pulmonary challenges such as
inhaled antigens. (See, e.g., Chang, J. J. Musser & J. Hind, "Effects of
a Novel Leukotriene D4 Antagonist with S-Lipoxygenase and
Cyclooxygenase Inhibitory Activity, Wy-45,911, on Leukotriene-D4-
and Antigen-induced Bronchoconstriction in Guinea Pig", Int. Arch,
10 Allergy Appl. Immun., Vol. 86 (1988), pp. 48-54; and Delehunt, J., A
Perruchound, L. Yerger, B. Marchette, J. Stevenson & W. Abraham,
"The Role of Slow-Reacting Substance of Anaphylaxis in the Late
Bronchial Response After Antigen Chalienge in Allergic Sheep”, Am.
Rev. Respir. Dis., Vol. 130 (1984), pp. 748-754). Activity in cough is
15 determined by measuring the number and latency of the cough
response to respiratory challenges such as inhaled citric acid. (See,
e.g., Callaway, J. & R. King, "Effects of inhaled Alpha-2-Adrenoceptor
and GABAg Receptor Agonists on Citric Acid-Induced Cough and
Tidal Volume Changes in Guinea Pigs”, Eur. J. Pharmacol., Vol. 220
20 ({1992), pp. 187-195).

The compounds of the subject invention are synthesized using

the following general procedure:

ﬁwfri;

X (X=hal)

- HNO3
NH20H NaR | Ceme HzS04

R R R
02 N
o; NHAOH o] .
H,
R
Thls Sheet Has Been Reilaced




*

need of such treatnent of a safe and effective anobunt of a conmpound 5
havi ng the following structure: R wherein: (a) R is unsubstituted [err]
al kanyl or al kenyl; and (b) [err]selected from hydrogen; unsubstituted
[err] 10 al kanyl or al kenyl; unsufpstituted [err]ylthio or

al koxy hydroxy; thiol; and hal o. The subject invention also relates to the
use of such conpounds for preventing or treating other respiratoyy, ocular
and/ or gastrointestinal disorders. 15 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON- As used herei iy, |"al kanyl " means a saturated hydrochrbon
substituent, straight or brandhed chain, unsubstituted or substiiuped. As
used herein, "al kenyl" neans hydrocarbon substituent with one dedRte
bond, straight or branched chda n, unsubstituted or

R
R .
S »al
' 14

7

129
HNO3
H2S04
b N
CbNN\[::;]:j::; _Gyoxal
Stannous
Chioride
- 7]
R 1) Bem
sC
2)NaOH
:ﬂanmnobenuwnu
- R "J
Ethylene
Diamine
R
R
: rouic
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20 substituted. As used herein, "al kylthio" means a substituent having the
structure [err]re Qis al kanyl or al kenyl. As used herein, "al koxy" neans a
substituent having the structure @O, where Qis al kanyl or al kenyl. 25
The subj ect invention involves conpounds having t foll ow ng structures:

In the above structure, R is unsubstituted al kanyl™ or al kenyl having from1
to about 3 carbon atons. R is preferably alkanyl. Ris nore preferably

net hyl or ethyl, -nost preferajl h
is selected from hydr ogen; unsu stlt?y\{ 5&?? d(g? gl Ese?é‘fwﬁa nélﬁ?hﬁl@ f%

to about 3 carbon atons: cAReERRAJING hydrexykgn thia @ompoaqnaé l"ﬁ f?‘?'ﬂrﬁ"ﬁ final
about 3 compounds by using a standard dealkylating procedure (Bhatt, et al.,
“Cleavage of Ethers", Synthesis, 1983, pp. 249-281).
5 The following non-limiting example provides details for the

synthesis of 6-(2-imidazolinylamino)quinoxaline compounds useful in
the subject invention.

Example 1

Synthesis of 2-i_midazolin lamino)-5-methylquinoxaline:

CH,

H

J

2.3-Diamino-6-nitrotoluene. To a solution of 3-methyl-2,4-
dinitroaniline (30 g, prepared by the procedure of A. J. Boulton, P. B.
Ghosh, A. R Katritzky, J. Chem Soc. (B), 1011 (1966)) in boiling
ethanol (750 mL) is added dropwise over SO minutes a solution of
15 sodium sulfide nonahydrate (109.6 g) in water (750 mL). At the end of
the addition, the mixture is refluxed for 30 minutes then poured in ice
(2000g) and allowed to stand until all the ice has melted. The mixture
is then extracted with methylene chioride and the organic layer is dried
over magnesium sulfate and rotary evaporated. The residue is
20 purified by flash chromatography on silica gel, eluting with methylene
chioride to afford 2,3-diamino-6-nitrotoluene as an arange solid.
5-Methyl-6-nitroquinoxaline. To an 85°C mixture of water
(150 mL) and 2,3-diamino-6-nitrotoluene (4.2 g) is added glyoxal
sodium bisulfite complex (8.6 g). After two hours stirring, the mixture
25 is cooled to room temperature, freated with solid sodium hydroxide
until a pH of 12-13 is reached and extracted with a 9/1 mixture of
chioroform/methanol (4 X 500 mL.). The combined organic layers are
dried over potassium carbonate, filtered, and rotary evaporated to a
residue which is vacuum sublimed at 120°C to give 5-methyl-6-
30 nitroquinoxaline.
6-Amino-S-methvlquinoxaline. A mixture of 5-methyl6-
nitroquinoxaline (1.4 g), ethanol (100 mL) and stannous chloride

10
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carbon atons; hydroxy; thiol; and halo. R is preferably hydrogen. R is

al so preferably al kanyl, nore preferably nethyl or ethyl, nost 10
preferably nmethyl. R which is alkylthio or alkoxy is preferably saturated,
also preferably Cl or C2, nore preferably nethyltlgio or methoxy. R which is
halo is preferably chloro or brono, nore preferably chloro. Preferred
conmpounds of the subject invention are conmpounds 15 having the follow ng

structure: where R and Rinjdrate?fr o' nsaﬁ&ge t rbfiux fir| ifde ol cBoledORPBRIBH

ect I nvent
particul arly useful for PR® 'FF‘P&[?I@FR ?"P%B?mc%?ﬁgﬁgﬁegﬁ"'&g&ﬂﬂéﬂ"@ﬁﬁ'm
allergies, colds, and ot(h20 mt.:)al Thes anitture 19 tthen sextractéd dwitta sehlloroform (2 X

congest i on, as vel | as t en ouﬁ*ﬂ?ha R{bs "BliFacts! QI‘?'P&:&?aBQePtC%&h%um

At the sanme tine, it _has S|re St de ef
hypot ensi on, 25 dr ow8i n 9erf“é$f9ﬂona“6r retasy revaperaled, ctoa aivel c §-aminor 5

not methquumoxahne
6-(N'-Aminoethyithioureidc)-5-methylquinoxaline. To a refluxing
solution of benzoy! isothiocyanate (1.6 g) in dry acetone (20 mL) is
added dropwise a solution of 6-amino-5-methylquinoxaline (1.2 g) in
10 dry acetone (50 mL) over 30 minutes. The mixture is refluxed an
additional two hours, cooled to room temperature, and rotary
evaporated to a residue. This material is suspended in 10% NaOH
solution (50 ml) forming a mixture which is heated at 90°C for 30
minutes, then cooled to room temperature and adjusted to pH = 8 by
16 adding concentrated HCl. The mixture is then cooled in an ice bath
and suction filtered. The collected solid thiourea intermediate is dried
on a vacuum line (16 h, 0.5 torr), suspended in bromobenzene (50 mL)
and heated at reflux for six hours to effect conversion to the
isothiocyanate intermediate which is not isolated. The solution is
20 cooled, then added dropwise to a solution of ethylene diamine (5.0
mL) in toluene (10 mL). The resulting mixture is stirred for 16 hours
and filtered. The solids are washed with toluene (20 mL) and dried
under vacuum to Yyield 6-+(N'-aminoethyithioureido)-5-methyi-
quinoxaline. |
25 6-{2-Imidazolinylamino)-5-methyiguinoxaline. A solution of 6-
(N'-aminoethylthioureido)-S-methyiquinoxaline (0.95 g) and mercuric
acetate {1.22 g) in methanol (100 mL) is stired at room temperature
for 3 hours, filtered through a pad of Celite which is subsequently
rinsed with methanol (2 X 300 mL). The combined methano! layers
30 are rotary evaporated to a residue which is crystallized from benzene.
to yield 6-(2-imidazolinylamino)-5-methylquinoxaline. The mother
liquor yields a second crop upon partial evaporation and
crystaliization. .
The subject invention involves the use of compositions which
35 comprise a safe and effective amount of a subject compound, or a
pharmaceutically-acceptable salt thereof, and a pharmaceutically-

\
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limted to a particul ar mechani smof action, the subject conmpounds are 5
believed to provide advantages in the treatnent of nasal decongestion over
rel ated conpounds through their ability to interact with al pha-2
adrenoceptors. The subj ect conpounds have been ffdmd to be al pha- 2
adrenocept or agoni sts which cause constriction ot peri pheral 5 vascul ar
beds.in the turbinates. The subject conpounds have been found to have only
weak al pha-1 agoni st activi and .have, little or no.effect on_the central,
nervous system The conﬁ‘a’tﬁpgblﬁfc?rﬁgr'suﬁfe'ﬁeqerh?éﬁ'ﬂioﬁaér &g, effeqtive: @mausit
the treatment of ocul ar méiaasrateamoant of the sdbject bompound seffidierit tacsighificanify

pressure, such as gl a“%&cg?éo&iﬂ@ foh iﬂfiﬁh%oﬂdﬂfo?ﬂtoeb&'l%ated, but fow
perorally, or topically as drops, gels or creans_directly to the surface.
enough to avoid serious side effects (at a reasonable benefit/risk
5 ratio), within the scope of sound medical judgement. - A safe and
effective amount of the subject compound will vary with the age and
physical condition of the patient being treated, the 'severity of the
condition, the duration of the treatment, the nature of concurrent
therapy, the particular phanhaceutilly-acceptable carrier utilized,
10 and like factors within the knowledge and expertise of the attending
physician. |
Compositions of the subject invention preferably comprise from
about 0.0001% to about 99% by weight of the subject compound, more
preferably from about 0.01% to about 80%; also preferably from about
15 10% to about 50%, aiso preferably from about 5% to about 10%, also
preferably from about 1% to about 5%, and also preferably from about
0.1% to about 1%.
In addition to the subject compound, the compositions of the
subject invention contain a pharmaceutically-acceptable carrier. The
20 term "pharmaceutically-acceptable carrier”, as used herein, means
one or more compatible solid or liquid filler diluents or encapsulating
substances which are suitable for administration to a human or lower
animal. The term "compatible”, as used herein, means that the
components of the composition are capable of being commingled with
25 the subject compound, and with each other, in a manner such that
there is no interaction which would substantially reduce the
pharmaceutical efficacy of the composition under ordinary use
situations. Phannacamically-acceptable carriers must, of course, be
of sufficiently high purity and sufficiently low toxicity to render them
30 suitable for administration to the human or lower animal being treated.
Some examples of substances which can serve as
pharmaceutically-acceptable carriers or components thereof are
sugars, such as lactose, glucose and sucrose; starches, such as com
-starch and potato starch; cellulose and its derivatives, such as sodium
35 carboxymethyl cellulose, ethyl cellulose, and methyl celiuloss;
powdered tragacanth; malt; gelatin; talc; solid lubricants, such as

-_
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of the mammal i an eye. The conmpounds of the subject invention are al so
useful for controlling gastrointestinal notility disorders, such as

di arrhea, by 15 antinotility and antisecretory actions on the
gastrointestinal tract. The pharnacol ogi cal activi y and selectivity of the
subj ect conpounds can be determ ned using published test procedures. The

al pha-2 selectivity of the conpounds is determ ned by neasuring receptor

binding affiniti.es and i t Y f
ti ssues known to possess&a%hk &Qé %HQI%%@“F@ s‘i&gﬂggé ‘H;‘rngm fa% va?%tabl% 0éls :
Al oha- 2 Adrener gi ¢ RecepBé#tas peanullgibicotionseed mHmamemlb jve th ¢qrp;eil ang gil
The following in vivo aSéﬁ%dﬁerh}’?bWé )éuéﬁ"éBJ P@;swérib thlyaénﬁ hédrbitot,

oo aatvrty e oo aRAAL Brd slyscilons ol AHE it oSt Such s o
H. Fibi ger, "d onidi fe- i Tweens®Swettingoagents,such: sadiunidauryl sulfatarcolaring agbnts;
Postsynaptic Al pha-2 Adrﬂﬂ%rfrfgeptéﬁe?\ts JtatlSRgR| - adérité!s- s.téfﬁl'izar?‘1 @h885Yants;
pp. 153-163). preservatives, pyrogen-free water; isotonic saline; and phosphate
buffer solutions.
The choice of a pharmaceutically-acceptable carrier to be used
10 in conjunction with the subject compound is basically determined by
the way the compound is to be administered.
if the subject compound is to be injected, the preferred
pharmaceutically-acceptable carrier is sterile, physiological saline,
- with blood-compatible suspending agent, the pH of which has been
16 adjusted to about 7.4. |
' The preferred mode of administering the subject compounds is
perorally. The preferred unit dosage form is therefore tablets,
capsules, lozenges, chewable tablets, and the like. Such unit dosage
forms comprise a safe and effective amount of the subject compound,
20 which is preferably from about 0.01 mg to about 200 mg, more
preferably from about 0.1 mg to about 50 mg, more preferably still from
about 0.5 mg to about 25 mg, also preferably from about 1 mg to about
10mg. The pharmaceutically-acceptable carrier suitable for the
preparation of unit dosage forms for peroral administration are well-
25 known in the art Tablets typically comprise conventional
pharmaceutically-compatible adjuvants as inert diluents, such as
calcium carbonate, sodium carbonate, mannitol, lactose and cellulose;
binders such as starch, gelatin and sucrose; disintegrants such as
starch, alginic acid and croscarmelose; lubricants such as magnesium
30 stearate, stearic acid and talc. Glidants such as silicon dioxide can be
used to improve flow characteristics of the powder mixture. Coloring
agents, such as the FD&C dyes, can be added for appearance.
Sweeteners and flavoring agents, such as aspartame, saccharin,
‘menthol, - peppermint, and fruit flavors, are useful adjuvants for
35 chewable tablets. Capsules typically comprise one or more solid
diluents disclosed above. The selection of carrier components
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Nasal decongestant activity is neasured using rhinomanonetry as an estimte
of nasal airway resistance. (See, e.g., Salem S. & E. 30 Clenmente, "A
New Experinmental Method for Evaluating Drugs in the Nasal Cavity", Arch.

G ol arynng Vol . 96 (1972), pp. 524-529). Antiglaucoma activity is

determ' ned by neasuring intraocul ar pressure. (é«?e, e.g., Potter, D.,

"Adr energi ¢ Pharmacol ogy of Aqueous Human Dynam cs", Pharnmacol . Rev Vol .
13 (1981), pp. 35 133- 153) Ant i di arr heal act|V|t i 5. det erm ned
measuring the ability of9GREBdsoRPOEARENCAE |samSiderations kg Eﬁ?&?'nﬁpﬁ'duﬁ'é‘!i shelf

di arrhea. (See, 6 e. Gstabilityowhichdare. noVicriti€al fblethespurposes afthsmmmvennon
Agonlstss . A ment. Phar @%ﬁmﬂéﬁ%%%%ﬁfﬁv%y 8 iy ﬁ BoagCy)
Anti ast hma Peroral compositions also in ude iquid solut;ons emulsions, °
5 suspensions, and the like. The pharmaceutically-acceptable carriers
suitable for preparation of such compositions are well known in the art.
Such fiquid oral compositions preferably comprise from about 0.001%
to about 5% of the subject compound, more preferably from about
0.01% to about 0.5%. Typical components of carriers for syrups,
10 elixirs, emulsions and suspensions include ethanol, glycerol,
propylene giycol, polyethylene glycol, liquid sucrose, sorbitol and
water. For a suspension, typical suspending agents include methyl
cellulose, sodium carboxymethyl cellulose, Avicel® RC-591,
tragacanth and sodium alginate; typical wetting agents include lecithin
15 and polysorbate 80; and typical preservatives include methyl paraben
and sodium benzoate. Peroral liquid compositions may also contain
one or more components such as sweeteners, flavoring agents and
colorants disclosed above.
Other compositions useful for attaining systemic delivery of the
20 subject compounds include sublingual and buccal dosage forms.
Such compositions typically comprise one or more of soluble filler
substances such as sucrose, sorbitol and mannitol; and binders such
as acacia, microcrystalline cellulose, carboxymethyl cellulose and
hydroxypropyl methyl cellulose. Glidants, lubricants, sweeteners,
25 colorants, antioxidants and flavoring agents disclosed above may also
be included. '
A preferred mode of administering the subject compounds is
topically to the site where aclivity is desired: intranasal doses for
nasal decongestion, inhalants for asthma, eye drops, gels and creams
30 for ocular disorders, and peroral doses for gastrointestinal disorders.
Preferred compositions of the subject invention include aqueous
solutions comprising a safe and effective amount of a subject
compound intended for topical intranasal administration. Such
compositions preferably comprise from about 0.001% to about 5% of a
35 subject compound, more preferably from about 0.01% to about 0.5%.
Such compositions also typially include safe and effective amounts of
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activity is determ ned by neasuring the effect of the conpound on 5
bronchoconstriction associated with pul nonary chal |l enges such as inhal ed
antigens. (See, e.g., Chang, J. J. Musser & J. Hnd, "Effects of a Novel
Leukotriene D4 Antagoni st with 5-Li poxygenase and{gycl ooxygenase | nhibitory
Activity, W-45,91 1, on Leukotriene-D4- and Antigen-induced
Bronchoconstriction in Guinea Pig", Int. Arch. 10 Allergy Appl. | mmun.

\I\g éhg?t (619338) 5 epen4gn5 res’ﬁ?ﬁbt%ebm _?_sbelgzélkoﬁﬂmﬁ @hiwig%dand-ﬁﬁfa&?fal Hffors
r : vens

of Anaphylaxis in the Lag‘g‘y‘%& %bcpi]ggf%ﬁ@s%ﬁﬂsgﬁfﬁeréﬂﬁggﬁg%agf’éﬁ €§ a"’ﬁ%%m
Al l ergic Sheep”, Am Revechiedp! antickidantsosuchias ascabic agid; al'omaﬁs4§gents and
Activity in cough is 15 ggplscr Bﬁsbéjﬁ aa;wwsﬂbmu&%bﬁd A8, et aCIoA"r?as

t he cough response to resgl raéory cha enges such "as 1 nh
(See, e.g., Callaway, ‘Ki ng, "Effects of I|nhaled
Al pha- 2- Adr enocept or and [errPrﬁeaeﬂtcomphgiiimhstofﬁwsﬁbjbcﬂinvéntiahi'\nhiﬂeﬁd]ueous

Cough and Tidal Vol une Cagiighs’ Rubhhiiong.’ Efid - dif- powtters "GiBtidthg & Okafe 24fd

' effective amount of a subject compound intended for atomization and

topical inhalation administration. Such compositions preferably

10 comprise from about 0.1% to about 50% of a subject compound, more

preferably from about 1% to about 20%. Such compositions are

typically contained in a container with attached atomizing means.

Such compositions also typically include propellants such as

chloroflucrocarbons 12/11 and 12/114; solvents such as water,

16 glycerol and ethanol; stabilizers such as ascorbic acid, sodium

metabisulfite; preservatives such as cetylpyridinium chloride and

benzalkonium chloride; tonicity adjustors such as sodium chioride; and
flavoring agents such as sodium saccharin.

Preferred compositions of the subject invention include aqueous

20 solutions comprising a safe and effective amount of a subject

compound intended for topical intraocular administration. Such

compositions preferably comprise from about 0.0001% to about 5% of

a subject compound, more preferably from about 0.01% to about 0.5%.

Such compositions also typically include one or more of preservatives,

25 such as benzalkonium chloride, thimerosal, phenylmercuric acetate;

vehicles, such as poloxamers, modified celluloses, povidone and

purified water; tonicity adjustors, such as sodium chloride, mannitol

and glycerin; buffers such as acetate, citrate, phosphate and borate;

antioxidants such as sodium metabisulfite, butyiated hydroxy toluene

30 and acetyl cysteine; acids and bases may be used to adjust the pH of

these formulations as needed.

Preferred compositions of the subject invention include solids,

such as tablets and capsules, and liquids, such as solutions,

. suspensions and emulsions (preferably in soft gelatin capsules),

35 comprising a safe and effective amount of a subject compound

intended for topical administration to the gastrointestinal tract by
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20 (1992), pp. 187-195). The conpounds of the subject invention are

synt hesi zed using the foll ow ng general procedure: R R
R 8 In the above schene, where R is al koxy or alkylthio, the
correspondi ng hydroxy or thiol conmpounds are derived fromthe final
corrpounds by using a standard deal kyl ati ng procedﬁre (Bhatt, et al.,

"Cl eavage of Ethers”

Synthesis. 1983, pp. 249-281). 5 The foll ow ng

non-limting exanple provi def details. for

10

15

20

25

.30

35

perora admmnstratnon Surc]:h compositions preferably comprise from
about 0.01 mg to about 100 mg per dose, more preferably from about
0.1 mg to about 5 mg per dose. Such compositions can be coated by
conventional methods, typically with pH or time-dependent coatings,
such that the subject compound is released in the gastrointestinal tract
in the vicinity of the desired topical application, or at various times to
extend the desired action. Such dosage forms typically include, but

—are not limited to, one or more of cellulose acetate phthalate,

polyvinylacetate phthalate, hydroxypropyl methyl cellulose phthalate,
ethyl cellulose, Eudragit® coatings, waxes and shellac.

Compositions of the subject invention may optionally include
other drug actives. Non-limiting examples of drug actives which may
be incorporated in the subject compositions, and typical dosage
amounts of them, include: respiratory drug actives: classical
antihistamines, e.g., chlorpheniramine from about 1 mg to about 4 mg
per dose, and diphenhydramine from about 10 mg to about 50 mg per
dose; nonsedating antihistamines, e.g., terfenadine from about 30 mg
to about 60 mg per dose, loratadine from about 5 mg per dose to about
10 mg per dose, and cetirizine from about § mg per dose to about
10 mg per dose; expectorants, e.g., guaifenesin from about 100 mg to
about 200 mg per dose; antitussives, e.g., dextromethorphan from
about 5 mg to about 30 mg per dose; and analgesics, e.g., ibuprofen
from about 100 mg to about 800 mg per dose, and acetaminophen
from about 80 mg to about 1000 mg per dose; ocular drug actives:
acetyicholinesterase inhibitors, e.g., echothiophate from about 0.03%
to about 0.25% in topical solution; and gastrointestinal actives:
antidiarrheals, e.g., loperamide from about 0.1 mg to about 1.0 mg per
dose, and bismuth subsalicylate from about 25 mg to about 300 mg
per dose.

"The subject invention involves methods for preventing or
treating nasal congestion by administering a safe and effective amount
of a subject compound to a human or lower animal experiencing or at
risk of experiencing nasal congestion. Such nasal congestion may be
associated with human diseases or disorders which include, but are
not limited to, seasonal allergic rhinitis, acute upper respiratory viral
infections, sinusitis, perennial rhinitis, and vasomotor rhinitis. Each

_—
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synt hesis of 6-(2-im dazolinyl am no)qui noxal i ne conpounds useful in the
subj ect invention. Exanple 1 Synthesis of

6- (2-i m dazol i nyl am no) - 5- met hyl aui noxal i ne: 10 2. 3-Di anm no- 6-ni trotol uene.
To a solution of 3-nmethyl-2,4- dinitroaniline (304g, prepared by the
procedure of A J. Boulton, P. B. Ghosh, A R Katritzky, J. Chem Soc. (B),
1011 (1966)) in boiling ethanol (750 rrL) I s added dropw se over 90 m nutes

% the end of the addit] SR S & asse |6 X0 (HUBlER)\eoRpoue  prarbrably
poured in ice (2000g) anag@m‘%ﬁ&%%? aYﬂﬁ" %%Frfame ?’ é’%gbﬁﬁ@%%@&’m to
The mixture is then extrabowd mmblhgettbfylaeneompbund,demmi preferablyarfrom| about

is dried over nagnesium gig4f arw g%ar?ﬁwr%&g rﬁﬁireg?g frémZ(%bout

purified by flash chromafography on si ‘el Ut i
chloride to afford 2 % é 6‘%?'?9‘&10 §“&fﬁ EB‘P’F uch doses is

preferred. The frequency of admamstratnon of a subject compound
according to the subject invention is preferably from about once to
about six times daily, more preferably from about 2 times to about 4
times daily. Such doses and frequencies are also preferred for

10 treating other reshiratory conditions, such as otitis media, cough,
COPD and asthma.

Another aspect of the subject invention involves methods for
preventing or treating glaucoma by administering a safe and effective
amount of a subject compound to a human or lower animal

15 experiencing or at risk of experiencing glaucoma. Each administration
of a dose of the subject compound preferably administers a dose
within the range of from about 0.01 ug/kg to about 10 mg/kg of a
compound, more preferably from about 0.001 mg/kg to about 1 mg/kg,

. more preferably still from about 0.01 mg/kg to about 0.1 mg/kg.

20 Intraocular administration of such doses is preferred. The frequenéy
of administration of a subject compound according to the subject
invention is preferably from about once to about six times daily, more
preferably from about 2 times to about 4 times daily.

Another aspect of the subject invention involves methods for

25 preventing or freating functional bowel disorders, such as diarrhea, by
administering a safe and effective amount of a subject compound to a
human or lower animal experiencing or at risk of experiencing
diarrhea. Each administration of a dose of the subject compound
preferably administers a dose within the range of from about

30 0.001 mg/kg to about 10 mg/kg of a compound, more preferably from
about 0.01 mg/kg to about 5 mg/kg, more preferably still from about
0.1 mg/kg to about 1 mg/kg. Peroral admtmstratlon of such doses is
preferred. The frequency of administration of a subject compound
according to the subject invention is preferably from about once to

35 about six times daily, more preferably from about 2 times to about 4
times daily. | '
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5- Met hyl - ni t r oaui noxal i ne. To an 85C m xture of water (150 niL) and
2,3-diam no-6-nitrotoluene (4.2 g) is added gl yoxal sodiumbisulfite
conplex (8.6 g). After two hours stirring, the mxture 25 is cooled to
roomtenperature, treated with solid sodi um hydrgxi de until a pH of 12-13
I's reached and extracted with a 9/1 m xture of chl oroform nethanol (4 X 500
m.). The conbined organic | ayers are dried over potassium car bonate,
filtered, and rotary evapor afed ¢l cgﬁ'%qﬁn
[err] to give 5-nethyl-6- 30, nrtfér%c\]ﬁ? oxglqﬂﬁme éi%nxﬁlp:]igg’ net ui noxa Irc]jg
A nmixture of 5-nethyl - &RMpASitiens anthmethads of Lse of the subiech PV?'% -nL) and
st annous chl ori de 9 dihydrate (7.2 g) is e reflux for three

hours, cool ed to bel ow Oral Tablet Composition

5 Ingredient Amount per tablet (mq)
Subject Compound 1 200 '
Microcrystalline cellulose (Avics! PH 102®) 80.0
Dicalcium phosphate 96.0
Pyrogenic silica (Cab-0-Sil®) 1.0

10  Magnesium stearate ' 3.0
Total = ' 200.0

One tablet is swallowed by a patient with nasal congestion. The con-
gestion is substantially diminished.

Example 3

15 Chewable Tablet Composition
Ingredient ~ Amount per tablet {mg)
Subject Compound 1 - 15,0
Mannitol 2556
Microcrystalline cellulose (Avicel PH 101®) 100.8

20 Dextrinized sucrose {Di-Pac®) 199.5
Imitation orange flavor 4.2
Sodium saccharin | 1.2
Stearic acid ~ _ | 15.0
Magnesium stearate 3.0

25 FD&C Yellow #6 dye . 3.0
Pyrogenic silica (Cab-0-Sil®) 27
Total = 600.0

One tablet is chewed and swallowed by a patient with nasal
congestion. The congestion is substantially reduced.
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roomtenperature in an ice bath and treated with 1.0 N NaCH sol ution (120
m.). The mxture is then extracted with chloroform (2 X 1000 nm.). The
conbi ned extracts are dried over potassium5 carbonate, filtered, and
rotary evaporated to give 6-am no-5- nethyl qui not@l i ne.

6- (N - Ami noet hyl t hi our ei do) - 5- et hyl aui noxal i ne. To a refl uxing solution of
benzoyl isothiocyanate (1.6 g) in dry acetone (20 nL) is added dropw se a
sol uti on of 6-am no-5-methyl quinoxaline (1.2 gxampld8 dry acetone (50 ni)
over 30 mnutes. The mxture-is refl ug&g&ﬁqub@%@béﬁimurs cooled to
roomtenperature, and rotar evaporat terlal !E
suspended in 10% NaOH s t (50 mL) formng a mxture

90C for 30 mnutes, thegub ed uhdom t enperature and adj usted2t00 pH = 8

by 15 adding conceggra he m xture is then cooled in angi bat h
and suction filtere ected solid thiourea internediate s dried on

a vacuum line (16 h, 0. blicrocrystaline peliulese (Aviceldid361BIne (50 ni28.00

Mint flavorants 0.25
.-Sodium saccharin 0.08
Total = 33.33

10 One tablet is placed under the tongue of a patient with nasal
congestion and allowed to dissolve. The congestion is rapidly and
substantially diminished.

Example 5

15 Ingredient ' Composition (% wiv)
Subject Compound 1 0.20
Benzalkonium chloride 0.02
Thimerosal 0.002
d-Sorbitol 5.00

20 Glycine 0.35
Aromatics 0.075
Purified water g.S.
Total = 100.00

One-tenth of a mL of the composition is sprayed from a pump actuator
25 into each nostril of a patient with nasal congestion. The congestion is

substantially diminished.
' Example 6
Intranasal Gel Composition
Ingredient Composition (% wiv)
30 Subject Compound 1 ' _ 0.10
Benzalkonium chloride 0.02
Thimerosal - 0.002
Hydroxypropyl methyicellulose 1.00
(Metolose 655H4000®)
3§ Aromatics 0.06
Sodium chloride (0.65%) as.

e
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and heated at reflux for six hours to effect conversion to the

| sot hi ocyanate internmedi ate which is not isolated. The solution is 20
cool ed, then added dropwi se to a solution of ethylene diamne (5.0 nL) in
toluene (10 nmL). The resulting mxture is stirreggfor 16 hours and
filtered. The solids are washed with tol uene (20 nL) and dried under
vacuum to yield 6-(N -am noethylthioureido)-5-nethyl- quinoxaline. 25
6- (2-1 m dazol i nyl am no) yétapet hyI aU| noxal ine. A solution of 6- 100.00

(N -am noet hyl t hi ourei d oxal i ne

(1.22 g) in nethanol % ?@?‘e cgwppgﬁ;ﬁp ﬂgélfei%g@gtﬁ%ﬁﬁaﬁﬁés&e
filtered through a pad moefad‘inesmhota nagnaswgbqtasateqngesnmdmemnmma
(2 X 300 nL). The CorTbIm'ﬁngf“? pelduded/ers 30 are rotary evaporated to a

residue which is crystall om benzene. t i e
6(2-i m dazol i nyl am ri) 5- met hyl qui noxal i ne. gﬁ%mﬂ!jgg-zner liquor yields a
second crop upon partial evaporation jmhblatiorsAetdsol Commasition

Ingredient ' COmgoéition (% wiv)
Subject Compound 1 - 80
Alcohol 33.0
10 Ascorbicacid . 0.1
Menthol 0.1
Sodium Saccharin 0.2
Propellant (F12, F114) : q.s.
Total = 100.0

15 Twopuffs of the aerosol composition is inhaled from a meter_ed-dosa
inhaler by a patient with asthma. The asthmatic condition is effectively

relieved.
_ Example 8
Topical Ophthalmic Composition
20  Ingredient | Composition (% wiv)
Subject Compound 1 i 0.10
'Benzalkonium chloride 0.01
EDTA 0.05
" Hydroxyethylcellulose (Natrosol M®) - 0.50
25 Sodium metabisulfite 0.10
Sodium chloride (0.9%) | as.
Total = 100.0

One-tenth of a mL of the composition is administered directly into each
eye of a patient with glauooma The intraocular pressure is
30 substantially reduced.

\ .
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The subject invention involves the use of conpositions which 35 conprise a
safe and effective anobunt of a subject conpound, or a
pharmaceutical | y-acceptabl e salt thereof, and a pharmaceutically- 10
acceptable carrier. As used herein, "safe and effgctive anount” nmeans an
anount of the subject conpound sufficient to significantly induce a
positive nodification in the condition to be treated, but | ow enough to

avoi d serious si.de effects (at. a reasonabl e bEpghsle/gi sk 5 ratio), within
t he scope of sound nedical judgenent. A Qaf!i.;agén eiﬁ ectll ve anount of the
subj ect conpound will vary with the age tion of the

patient being treated, mgeedaemeri ty of the condition, theAdounti1iSmmbiDage

treatment, the nature ga%ﬁ,ﬁg,g alilerapy, t he partlcul ar - 15mg
phar maceut ically- ac%ept‘g% e carrier utilized,

lorpheniramine maleate 4 mg
Propylene glycol 18¢g
Ethanol (95%) : 1.5mL
Methanol . 125 mg
Eucalyptus oil 7.55mg

10 Flavorants ' 0.05 mL
Sucrose 765¢9
Carboxymethyicellulose (CMC) 7.5mg
Microcrystalline cellulose and 187.5mg

Sodium CMC (Avicel RC 5918)

16 Polysorbate 80 3.0mg
Glycerin 300 mg
Sorbitol 300 mg
FD&C Red #40 dye 3mg
Sadium saccharin 22.5mg

20 Scodium phosphate monobasic 44 mg
Sodium citrate monohydrate 28 mg
Purified Water gs.
Total = 15mL

One 15 mL dose of the liquid composition is swallowed by a patient
25 with nasal congestion and runny nose due to allergic rhinitis. The
congestion and runny nose are effectively reduced.

Example 10
Qral Liguid Composition
Ingredient Amount/15 mlL. Dose
30 Subject Compound 1 30mg
Sucrose 8.16g
Glycerin . 300 mg
Sorbitol 300 mg
Methylparaben 19.5mg
35 Propylparaben 4.5mg
Menthol 225mg
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10 and like factors wthin the know edge and expertise of the attending
physi ci an. Conpositions of the subject invention preferably conprise from
about 0.0001% to about 99% by wei ght of the subject conpound, nore
preferably fromabout 0.01%to about 90% also ggeferably from about 15
10%to about 50% also preferably fromabout 5% to about 10% also
preferably fromabout 1% to about 5% and al so preferably from about 0.1%

to about 1% In .additi ubj ect conpound, the conpositi t he
; . ; FEudalyptis oit UP) ect mp ’ Mposi t1 g iy
subj ect invention cont ar_L armaceutical | y-acceptabl e carrier Psa:pe 20

0

n d

term "pharmaceuti cal | y-dﬁw |l e carrier', as used herein, nea b or
more conpatible solid D& CRed#A0 dyer dil uents or encapsul ati n@.8aigst ances
which are suitable for mﬁi%ﬁﬁn to a human or | ower ani %ﬁhe term
"conpatible", as used herein, neans that the conponents of the conposition
are capabl e of bei n& ccPrHHﬁﬂj’l‘E%‘ewth 25 the subject conpound, armeRw th
each other, in a nmannertTetalkc® t hat 15mL

One 15 mL dose of the alcohol-free liquid medication is swallowed by
a patient with nasal congestion. The congestion is substantially
diminished.

10 While particular embodiments of the subject invention have
been described, it will be obvious to those skilled in the art that various
changes and modificafions of the subject invention can be made
without departing from the spirit and scope of the invention. It is
intended to cover, in the appended claims, all such modifications that

15 are within the scope of this invention. ' '
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there is no interaction which would substantially reduce the pharnaceuti cal
efficacy of the conposition under ordinary use situations.

Phar maceuti cal | y-acceptable carriers nust, of course,_he of sufficientty

hi gh purity and sufficiently lowtoxicity to #ender them 30 suitable for

adm nistration to the human or | ower animal being treatﬁW“BﬁﬂﬁlﬁﬁHMlm of
subst ances which can serve as pharnaceuti cal | y-acceptab

conponents thereof areyf409é crapahiges | act ose, gl ucose and sd‘cr55e
starches, such as corn starch and potato starch; cellulose and its

derivatives, such as sodium 35 carboxynet hyl cel | ul ose; ethyl cellul ose,
and nethyl cellul ose; powderled t Usgafantdmpowid fayahatufacturelof a meticament for

|ubri cants, such as SHefebting Hagaf | CorifesfioR" Ind2 SRHOURS HRRAY Cthe" HohbWig

sul fate; vegetable oils stmcture:
N
4

wherein:

(@) R is unsubstituted alkanyl or alkenyl having from 1 to 3

carbon atoms; and :

(b) R is selected from hydrogen; unsubstituted alkanyl or

alkeny! having from 1 to 3 carbon atoms; unsubstituted

alkylthio or alkoxy having from 1 to 3 carbon atoms;
hydroxy; thiol; and halo.

2. Use of a compound for manufacture of a medicament for
preventing or treating glaucoma, the compound having the following
structure:

C
wherein:

(@) R is unsubstituted alkanyl or alkenyl having from 1 to 3
~carbon atoms, preferably methyl and
(b) R'is selected from hydrogen; unsubstituted alkanyl or
alkenyl having from 1 to 3 carbon atoms; unsubstituted
alkylthio or alkoxy having from 1 to 3 carbon atoms;
hydroxy; thiol; and halo.

_
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such’ as peanut oil, cottonseed oil, sesane oil, olive oil, corn oil and oi
of theobroma; polyols such as propyl ene gl ycol, glycert+nre—serbitol;
manni tol, and pol yethyl ene glycol; alginic acid; emulsifiers, such as the 5

[err] wetting agents, such sodiumlauryl sulfa2%®; col or:_’ ngm”m””“,
flavoring agents; tableting agents, stabilizers;

preservatives; pyrogen-free water, isotonic saline; and phosphate buf f et
sol utions. The choice of a pharmaceutically-acceptable carrier to be used
10 Itﬂ conj unct Idon WItth the 3ubj asde eaﬁpe@mﬁouﬁd Hgﬁpﬁ?léﬂnd&irﬂgéﬁtﬁ@ddhgﬂﬁae
way e conpound is- to ubj ect conpound is to be

I njected, the pref errean%ﬁgﬂﬁagbah%gﬁﬁ |l e carrier is sterile,
physi ol ogi cal saline, with bl ood-conpati bI e susrﬁndi ng agent, the pH of

whi ch has been 15 adjusted to about 7.4. T e preferned rmde of

adm nistering the subject conpounds is p C @ P

dosage formis therefore tablets,

RI

wherein:
(@ Ris unsubstituted alkanyl or alkeny! having from 1 to 3
carbon atoms; and
(b) R’ is selected from hydrogen; unsubstituted alkanyl or
alkenyl having from 1 to 3 carbon atoms; unsubstituted
alkylthio or alkoxy having from 1 to 3 carbon atoms;
hydroxy; thiol; and halo.

4. Use of a compound for manufacture of a medicament for
preventing or treating asthma, the compound having the structure:

N
E
whersin:

(a) R is unsubstituted alkanyl or alkenyl having from 1 to 3
carbon atoms; and '

(b) R'is selected from hydrogen; unsubstituted alkanyl or
alkenyl having from 1 to 3 carbon atoms; unsubstituted
alkyithio or alkoxy having from 1 to 3 carbon atoms;
hydroxy; thiol; and halo.

5. The use of any of Clalms 1-4 wherein the compound is
administered perorally.
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capsul es, lozenges, chewabl e tablets, and the I|ike. mnﬁ
conprise a safe and effective anount of theé3subject c m
preferably fromabout 0.01 ng to about 200 ng, nore p?g‘mgm‘umm ut «
0.1 ng to about 50 ny, nore preferably still from about* t"o ébout 25
ng, also preferably fromabout 1 ng to about 10 ng. The

phar maceuti cal | y- accept abl &. car MherustWwflanglof digims 115 whemat ahy alk f:oﬂi&:htof
dosage forns for peror | g"jéc[hﬂ' stration are well- 25 known in t art

‘Tabl ets typically conpri g Ventional pharnaceutically-conpati bI e
adjuvants as inert diluents, such as cal cium carbonate, sodi um carbonate,
mannitol, |actose and cell wl 0Se;THa (86T sF ang lofagigihs! +46 witrdihi R fé’l(blkanyl
sucrose; disint egrants §§‘=} h?ﬁ’ sth rch, alginic acid and croscar el ose;

| ubri cants such as mag‘?{ 4 éﬁe earate, stearic acid and-talc. didants .
such as silicon dioxide can be used to inprove flow characteristics of the

powder mixture. Coloring agents yiGle 86ahyer Bﬁﬁ‘sdyqswhgéih Re'éﬂg&ﬁ%;aeﬂ or

appear ance. Sweet eners ﬁnd ‘| avor.i ng agents as aspartane,

9, 'The Ose of-,any of Claims 1-7 wherein R' is selected from
hydrogen, methyl, ethyl, methoxy, chloro and bromo; preferably R' is
hydrogen.

//II////////////////?‘iiii°”
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ment.hol , peppermnt, and fruit flavors, are useful adjuvants for 35
chewabl e tablets. Capsules typically conprise one or nore solid diluents
di scl osed above. The selection of carrier conponents nts
12 depends on secondary considerations |ike taste, cost, and shelf
stability, which are not critical for the purposes of the subj ect
invention, and can be readily made by a person skilled in the art Peroral

conpositions al so incl d. sol utions suspensi ons, and
the Iike. The phar rraceéﬁfc!&"ﬁ twmQﬁUf@mWEMMP&J NP par ati on
of such conposi tions ar euseFULkAsvwwHp&ﬁ@amsno@mbme@)mw

conposi tions preferably conprisg. from abou %10 200 t 5% of the
subj ect conpound, nore pref er adt5Rf Rade b ‘ D% Q-Nma t 0.5% Typical
conponents of carri efhef eubjestrinRéntion relates to methods of treating nasal congestion

comprising administration, to a human or fower animal in need of such
treatment, of a safe and effectwe amount of a compound having the

following structurs:
K
N
C I———NH
SN
RI
wherein;
(@) Ris unsubstituted C4-C3 alkanyl or alkenyl; and
(b) R'is selected from hydrogen; unsubstituted C4-C3 alkanyl or
alkeny!; unsubstituted C4-C3 alkyithio or alkoxy; hydroxy; thiol;
and halo.
The subject invention also relates to the use of such compounds for

preventing or treating other respiratory, ocular and/or gastrointestinal
disorders.

B
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for attaini ng system c delivery of the 20 SubJect™

conpounds i ncl ude subl i BRMIDAZOLINYLAMING)OUINOXALINECOMROUNDS i ons

typically conprise

sucrose, sorbitol a(r)lgerrg:l | |€éﬁﬂ¢%§ébgm0§§mﬁ§0ﬁ% as

m crocrystal lineédcel lul ose, carboxynethyl cellul ose and hydroxypropyl
met hyl cellul ose. Gidants, Iubricantsrgggggggnng!DZS col-orants,
ant i oxi dants and flavori?ﬂeag%ngs di scT0 VE NAa
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_ subject invention relates  to alcse?téin substituted
6-(2-imidazolinylamino)quinoxaline compounds. The compounds have
been found to be selective alpha-2 adrenoceptor agonists and are
useful for treatment of one or more of respiratory disorders, particularly
nasal congestion;, ocular disorders, particularly glaucoma;, and
gastrointestinal disorders, particularly diarthea. |

BACKGROUND OF THE INVENTION

Information regarding alpha adrenergic receptors, agonists and
antagonists, in general, and regarding compounds related in structure
to those of the subject invention are disclosed in the following
references: Timmemans, PBMWM., A T. Chiu &
M.J.M.C. Thoolen, "12.1 a-Adrenergic Receptors”, Comprehensive
Medicinal Chemistry, Vol. 3, Membranes & Receptors, P. G. Sammes
& J. B. Taylor, eds., Pergamon Press (1590), pp. 133-1 85;
Timmermans, P.B.MW.M. & P.A ‘van Zwieten, "a-Adrenoceptor
Agonists and Antagonists”, Drugs of the Future, Vol. 8, No. 1,
(January, 1984), pp. 41-55; Megens, A AH.P., J. E. Leysen, F.H.L.
Awouters & C.J.E. Niemegeers, "Further Validation of in vivo and in
vitro Pharmacological Procedures for Assessing the a1 and ap-
Selectivity of Test Compounds: (2) a-Adrenoceptor Agonists”,
European Joumnal of Pharmacology, Vol. 129 (1986), pp. 57-64;
Timmermans, P.B.M.W.M., A. de Jonge, M.J.M.C. Thoolen, B. Wilffert,
H. Batink & P.A. van Zwieten, "Quantitative Relationships between a-
Adrenergic Activity and Binding Affinity of a-Adrenoceptor Agonists

and Antagonists", Journal of Medicinal Chemistry, Vol. 27 (1984) pp.~ -
495-503; van Meel, J.C.A, A de Jonge, P.B.M.W.M. Timmermans &

P. A van Zwieten, "Selectivity of Some Alpha Adrenoceptor Agonists
for Peripheral Alpha-1 and Alpha-2 Adrenoceptors in the

Normotensive Rat", The Journal of Pharmacology and Experimental
Therapeutics, Vol. 219, No. 3 (1981 ), pp. 760-767; Chapleo, C.B., J.C.




- ocul ar

be included. A preferred node of administering the subject conpounds is
~topically to the site where activity is desired: intranasal doses for nasal
decongqgtion, i nhal ants for asthma, eye drops, gels and creans 30. for =
i sorders, and peroral doses for gastrointestinal disorders. .
Preferred conpositions of the subject .invention include aqueous sol utions
conprising a safe and effective ambunt ofza subject conmpound intended for

topi cal intranasal _adm nistration. . Such ¢ 0 bl
From about 0. 00106 DSXEBTL- bixess. M. Myers, Sof der SEBAAt . SYBres, et Bh1
from about 0.01%'t Q,ﬁbﬁm‘anQI $abstitutidn on tne AdtenangicActivity 9b80mb|$&andarldude

safe and eff ec_t | Va-A HgPeSce% orﬁ%'ﬁ%gégﬁﬁzumal bf Medicinal Chemistry,

Vol. 24 (1989), pp. 619-622, Chapleo, C.B., R.C.M. Butler, D.C.
5 England, P.L. Myers, A.G. Roach, C.F.C. Smith, M.R. Stillings & LF.
Tulloch, "Heteroaromatic Analogues of the az-Adrencreceptor Partial
Agonist Clondine”, J. Med. Chem., Vol. 32 (1989), pp. 1627-1630;
—Clare, KA, M.C. Scrutton & N.T. Thompson, "Effects of ao-
Adrenoceptor Agonists and of Related Compounds on Aggregation of,
10 and on Adenylate Cyclase Activity in, Human Platelets”, Br._J.
Pharmac,, Vol. 82 (1984), pp. 467-476; U.S. Patent No. 3,880,319
issued to Danielewicz, Snarey & Thomas on June 17, 1975; and U.S.
Patent No. 5,091,528 issued to Gluchowski on February 25, 1982.
However, many compounds related in structure to those of the subject
15 invention do not provide the activity and specificity desirable when
treating respiratory, ocular or gastrointestinal disorders. '

It is particularly relevant to the subject invention that
compounds found to be effective nasal decongestants are frequently
found to have undesirable side effects, such as causing hypertension

20 and insomnia. There is a need for new drugs which provide relief from
nasal congestion without causing these undesirable side effects.

It is an object of the subject invention to provide novel
compounds having substantial activity in preventing or treating nasal
congestion. .

25 . It is a further object of the subject invention to provide such '
compounds which do not cause hypotension, drowsiness,
hypertension, insomnia or other undesirable side effects.

It is also an object of the subject invention to provide novel
compounds for treating cough, chronic obstructive puimonary disease

30 (COPD)and/or asthma.

It is also an object of the subject mvenhon to provide novel
compounds for treating giaucoma and/or diarthea.

It is a still further object of the subject invention to provide such
compounds which have good aclivity from peroral and/or topical

35 dosing.
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preservati ves, such as benzal koni um chl ori de and thi nerosal; buffers such
- .as phosphate and acetate; tonicity agents such as spHinm™ '
anti oxi{dants such as ascorbic acid; aromatic agents|’ "fsﬁETdiA&rE«ﬁﬁ&b

. adjust the pH of these aqueous conpositions as 5 reededREPLAGESN r ed
-, conposi tions of t he subject invention include aqueous SOl UTTOITS;
- suspensions, and dry powders conpri si ng a safe and effective amunt of a

subj ect compound i ntended. for at %ﬁ n‘ch NN R ﬂhal ation o
adm nistration.. Such conpositio se from about. 0. 1%
to about 50% of a subj ecthe gubischdnvention pelegélrtﬂ)lmeﬂ\odm ofb éneatings nasalbout
20% Such COWDOSItléHh‘ge%ﬁSntcﬁﬁi éidya&ﬁﬁ‘ﬁs%’aﬁéﬁ td"aehn.ﬁﬁﬁﬁ EPWeN"Ff\#na?t hached
atom zi ng neans. Such gg ns i\ ﬁ ﬁbé L ncl ude ants such
as chl orof | uor ocar H}ﬁﬁdﬁ e ?é"'f? eha c’é‘@cﬂm%" compgund
gl ycerol and et Bandigving the following stuctures ascorbl ¢ acid, sodi um
" nmetabisulfite; preservatives such as cetyl pwi di ni um chI ori de and

I

R

hses to

wherein: _
(a) Ris unsubstituted C4-C3 alkanyl or alkenyl; and
(b) R' is selected from hydrogen; unsubstituted C4-C3
10 alkanyl or alkenyl, unsubstituted C4-C3 alkylthio or
alkoxy; hydroxy; thiol; and halo.
The subject invention also relates to the use of such compounds for
preventing or treating other respiratory, ocular and/or gastroznteshnal
disorders.
15 DETAILED DESCRIPTIQ_N_QF THE INVENTION
As used herein, "alkanyl" means a saturated hydrocarbon
substituent, straight or branched chain, unsubstituted or substituted.
As used herein, "alkenyl" means a hydrocarbon substituent with
one double bond, straight or branched chain, unsubstituted or
20 substituted. _
As used herein, "alkylthio" means a substituent having the
structure Q-S-, where Q is alkanyl or alkenyl.
As used herein, "alkoxy" means a substituent having the
structure Q-O-, where Q is alkanyl or alkenyl.
25 “The subject invention involves compounds having the following
structures:

///////////////////////77ced




~ povidone and purified water, toni cig#

benzal koni um chl oride; tonicity adjustors such as sodium chloride; and
flavoring agents such as sodium saccharin. Preferred conpOsitions of the
. subj ect .i nvention include aqueous 20 sol utions conprising a safe and
effective amount of a subject conpound intended for topical i nt raocul ar
admi nistration. Such conpositions preferably conprise from about 0.0001%
to about 5% of a subject conpound, nbre preferably from about 0.01%to
about 0.5% _ Such conpositions also typically include one or nore of
preservatives, 25 such as benzal koni um c®l ori de, thinerosal,
phenyl nercuric acetate; ‘vehicles, su as polr,aners nodi fied cel | ul oses,

INFs sodi um chl ori de,

manni tol and gl ycerin; buffers such . "fi;ie, phosphat e and
borate; antioxidants such as sodi umN = ’ yl at ed hydroxy
toluene 30 and acetyl cysteine; acid bases may be used-to adjust t he

pH of these formul ati ons as needed. PrefeRted conpositions of the subject
i nvention include solids,

Iin the above structure, R is unsubstituted alkanyl or alkenyl
having from 1 to about 3 carbon atoms. R is preferably alkanyl. R is
more preferably methyl or ethyl, most preferably methyl.

5 in the above structure, R is selected from hydrogen;
unsubstituted alkanyl or alkenyl having from 1 to about 3 carbon
atoms; unsubstituted alkyithio or alkoxy having from 1 to about 3
carbon atoms; hydroxy; thiol; and halo. R'is preferably hydrogen. R’
is also preferably alkanyl, more preferably methyl or ethyl, most

10 preferably methyl. R' which is alkylthio or alkoxy is preferably
saturated, also preferably C4 or Co, more preferably methyithio or
methoxy. R’ which is halo is preferably chioro or bromo, more
preferably chioro.

Preferred compounds of the subject invention are compounds

15 having the following structure:

R

H

J

where R and R’ are as indicated in the following table:

Compound No. R R
1 CH3 H
- 20  The compounds of the subject invention are particularly useful

for the treatment of nasal congestion associated with allergies, colds,
and other nasal disorders with associated nasal congestion, as well as
their sequelae (for example, sinusitis and otitis). At the same time, it
has been found that undesired side effects, such as hypotension,
25 drowsiness, hypertension, or insomnia can be avoided. While not
limited to a particular mechanism of action, the subject compounds are
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such as tablets and capsules, and |iquids, such as solutions, suspensions .

and enul sions (preferably in soft gelatin capsules), 35 conprising a safe

and effiective amount of a subject conpound intended for topical

- adnminisfratitn to the gastrointestinal tract- by REPLACEMENT SHEET — 14
‘peroral adninistration. Such conpositions preferably conpri se from about
0.01 ng to about 100 ng per dose, nore prefegably fromabout 0.1 ng to-

mot hods, Cypi cal |y BRBHEDt6 BN apAiRaGlinife B HEnCH SABY SRboiRon
subj ect conpound i QW%I'@E&%@ mmmdgaamouchﬁhe%tawav toripteractwith @lgha:2 ni t y
gf the desired topléd%éna@éatbeathu éaasomp%uhayhawmntfeu@dt@ad algta-
esired action. Sucf rengcept%F rrggéx‘gtlscza%l'&‘ 'c%(z::lsgd%bns#ldlon of peripheral
§ vascular beds in the turbinates. The subject compounds have been
found to have only weak alpha-1 agonist activity, and have little or no
effect on the central nervous system.
- The compounds of the subject invention are also useful for the
treatment of ocular disorders associated with increased intraocular
10  pressure, such as glaucoma. The compounds are administered either
perorally, or topically as drops, gels or creams directly to the surface
of the mammalian eye. |

The compounds of the subject invention are also useful for

controlling gastrointestinal motility disorders, such as diarrhea, by
15 antimotility and antisecretory actions on the gastrointestinal tract.

The phammacological activity and selectivity of the subject
compounds can be determined using published test procedures. The
alpha-2 selectivity of the compounds is determined by measuring
receptor binding affinities and in vitro functional potencies in a variety

20 of tissues known to possess alpha-2 and/or alpha-1 receptors. (Seé.
e.g.. The Alpha-2 Adrenergic Receptors, L.E. Limbird, ed., Humana
Press, Clifton, NJ.) The following in vivo assays are typically
conducted in rodents or cther species. Central nervous system
activity is determined by measuring locomotor activity as an index of

25 sedation. (See, e.g., Spyraki, C. & H. Fibiger, "Clonidine-induced
Sedation in Rats: Evidence for Mediation by Postsynaptic Alpha-2
Adrenoreceptors”, J. Neural Trans., Vol. 54 (1982), pp. 153-163).
Nasal decongestant activity is measured using rhinomanometry as an
estimate of nasal airway resistance. (See, e.g., Salem, S. & E.

30 Clemente, "A New Experimental Method for Evaluating Drugs in the
Nasal Cavity", Arch. Otolarynng, Vol. 96 (1972), pp. 524-529).
Antiglaucoma activity is determined by measuring intraocular
pressure. (See, e.g., Potter, D., "Adrenergic Pharmacology of
Aqueous Human Dynamics”, Pharmacol. Rev., Vol. 13 (1981), pp.

35 133-153). Antidiarrheal activity is determined by measuring the ability
of the compounds to inhibit prostaglandin-induced diarrhea. = (See,
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=-are not limted to, one or nore of cellul ose acetate phthal ate, :

'ponV|nyIacetate pht hal ate, - hydroxypropyl nethyl cellul ose phthalate, 10
et hyl bellulose [err] coatings, waxes and shellac. Conpositions of the

© subj ectt inventlon may optionally i nclude other drug actives. Non- I|n1t|ng
exanpl es of drug actives which may  be |ncorporated in the subject

conposi tions, and typical dosage ampunts of then1 I nclude: respiratory

about 1.y to aboubdr égnd%ﬂtﬁh'ptﬁ'@‘ﬁmnﬁyﬁréﬁ% Py oRURAARHEE S 0"

about 50 ny per dogés Qfo itnduced  Biamheas byniAlRha-2 e Agrenaceptas nAgemistst,r om
agout ig ng to agomm@annnhwadép%erh r%atbﬁ nssﬁ wada mtameﬁhnfégsgoto
abou mg per dos nd ceflTizrne f ou p ose to abou

10 ny per dose; ex Y‘g ldgergnrbeé]%auépg] h‘% Pﬁ%‘? 8‘2819 FOBPRENT #Nabout

200 ngy per doseﬁ abronchoconstrictien gassodiatad witht puimonany fahaﬂeagnmsu&\ rag to
about 30 ng per doﬁﬁnalé‘@ggﬁg {Je@é‘ée Ghand RUE! LSS d 3 MO R o™ O
about 800 ny per dose
a Novel Leukotriene Antagomst with 5-lipoxygenase and
Cyclooxygenase Inhlbutory Activity, Wy-45,911, on Leukotriene-D4-
and Antigen-induced Bronchoconstriction in Guinea Pig", Int_Arch.
10  Allergy Appl. Immun., Vol. 86 (1988), pp. 48-54; and Delehunt, J., A.
Perruchound, L. Yerger, B. Marchette, J. Stevenson & W. Abraham,
"The Role of Slow-Reacting Substance of Anaphylaxis in the Late
Bronchial Response After Antigen Challenge in Allergic Sheep”, Am.
Rev. Respir. Dis., Vol. 130 (1984), pp. 748-754). Activity in cough is
15 determined by measuring the number and latency of the cough
response to respiratory challenges such as inhaled citric acid. (See,
e.g., Callaway, J. & R. King, "Effects of Inhaled Alpha-2-Adrenoceptor
and GABAg Receptor Agonists on Citric Acid-induced Cough and
Tidal Volume Changes in Guinea Pigs", Eur. J. Pharmacol., Vol. 220
20 (1992), pp. 187-195).
The compounds of the subject invention are synthesized using
the followxng general procedure:

*¢”"\¢f“‘”¢

X (X=halo)
HNO3
R=ako
NH20H Nan'l‘;";,q et HgS04

-~




fromabout 80 ng to about 1000 ng per dose; ocul ar drug actives: 25

acetyl cholinesterase inhibitors, e.g., echothiophate.from about 0.03%to
about 0, ,25%in topical solution; and gastrointestinal actives:

- antidi afrheats, e.g., loperam de fromabout 0.1 ng to about 1.0 ng per .
.. dose, and bi snuth subsalicylate fromabout 25 ng to about 300 ng per dose.
30 - The subject invention involves nethods for preventing or treating
nasal .congestion by admi nisjering a safe and7effective anount pf a subject
conpound to a human or l.owe| -ani mal experiencing or at risk off experiencing
nasal congestion. Such nasall congestion may be associ ated w thj human '

di seases or disorders whichlinclude, but are 35 not linited tjHs Seasona
allergic rhinitis, acute upper respiratory viral infections, sjpggitis,
perennial rhinitis, ‘and vas¢notor rhinitis. Each —

- HaS
]
R 2
O, Hy - G,
H;

R R
Stannous
Chioride
R




15 admi ni strati-on of a dose of the subject conpound preferably adm nisters

a dose Mﬁthln t'he range of- from about 0.001 ng/kg to about 10 ng/ kg of a

- conpourid, nore preferably from about 0.01 ng/kg to about 5 ng/kg, nore
preferably still fromabout 5 0.1 ng/kg to about 1 ng/kg. Peroral. :

admi ni stration of such doses is preferred. The frequency of adninistration

of a subject conmpound according to the subjgct invention is preferably from

‘about once to about six ARG ditive) scHBNE WhEFETRDISY alkcRy 8P ilkyliid, | s {0
err

about 4 tinmes daily, Such dpse ncies are.al so or, 10
O g ot mar e poEb S By iy or oL FomBSuRds e RRrPeS ffeahﬁ‘ﬁ}
and ast hma. Anot hermpeunds)bymmgsatstamard dealkylahnglpmwdwe (Bbetipesal, or
preventing or treaté t nd effective
-amount of a subj ect %%ﬁg%gggpgﬁww' %‘?ﬁgﬁ ﬁéﬁ%ﬁzﬁ@@ ? experiencing or
at risk of exper?encing ghafeliawing paedimiting examplamreyides detalls for the ,
synthesis of 6-(2-xmndazohnyiamlno)qumoxahne compounds useful in
the subject invention.

Example 1

~ Synthesis of 6-(2-imidazolinylamino -methylquinoxaline:
" CH,
H

J

- 2.3-Diamino-6-nitrotoluene. To a solution of 3-methyl-2,4-
dinitroaniline (30 g, prepared by the procedure of A. J. Boulton, P. B.
Ghosh, A. R. Katritzky, J. Chem Soc. (B), 1011 (1966)) in boiling
ethanol (750 mL) is added dropwise over 90 minutes a solution of

15 sodium sulfide nonahydrate (109.6 g) in water (750 mL). At the end of
the addition, the mixture is refluxed for 30 minutes then poured in ice
(2000g) and allowed to stand until all the ice has melted. The mixture
is then extracted with methylene chioride and the organic layer is dried
over magnesium sulfate and rotary evaporated. The residue is

20 purified by flash chromatography on silica gel, eluting with methylene
chioride to afford 2,3-diamino-6-nitrotoluene as an orange solid.

5-Methyl-6-nitroquinoxaline. To an 85°C mixture of water
(150 mL) and 2,3-diamino-6-nitrotoluene (4.2 g) is added glyoxal
sodium bisulfite complex (8.6 g). After two hours stirring, the mixture

25 is cooled to room temperature, treated with solid sodium hydroxide
until a pH of 12-13 is reached and extracted with a 9/1 mixture of
chloroform/methanol (4 X 500 mL). The combined organic layers are
dried over potassium carbonate, filtered, and rotary evaporated to a
residue which is vacuum sublimed at 120°C to give S-methyl-6-

30 nitroquinoxaline.

6-Amino-S-methviquinoxaline. A mixture of 5-methyl-6-
nitroquinoxaline (1.4 g), ethanol (100 mL) and stannous chioride

10
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of "a dose of t-he subject conpound preferably adm nisters a'dose within the -

range of, from about 0.01 [err] to ‘about 10 ng/kg of a conmpound, nore
.pr‘eferably fromabout 0.001 ng/kg to about 1 ng/kg, nore preferably still
" from abbut 0°01 ny/l kg to about 0.1 ng/kg. 20 Intraocul ar administration
of such doses is preferred. The frequency <£ admi ni stration of a subject
conpound according to the subject invention®is preferably from about once

Eo abogt IS| X ti mea dmybyate@aag))lseheamkllat lfaﬂumfabdlmemqurm@ql@ mbeiow
I mes daily. Anhothe 0]
25 preventing or t?ea g unc'ltelhgnal Eowel sor erg}'tﬂwodéwgg%%'gﬁoﬁ,r
adni ni stering a saf 61201@ J.f edhev MRHER 16 g’P"a%B %‘g {?

or |ower aninal equooglim_ ng Whaatcdirhﬁhedf eximets carei rtmddﬂ awehepot.ﬁswm

dose w thin the Pan quﬂ%a?f-o?ﬁ?%cﬁ 7 BipeRnsel’ 38,904 B RS aa

conpound, nore pref meihymuﬁ'mairmout 0 01 ng/ kg to about 5 ng/ kg nor e

preferably still from abguin.amincethyithioureido)-5-methylquinoxaline. To a refluxing
solution of benzoyl isothiocyanate (1.6 g) in dry acetone (20 mL) is
added dropwise a solution of 6-amino-S5-methylquinoxaline (1.2 g) in

10 dry acetone (50 mL) over 30 minutes. The mixture is refluxed an
additional two hours, cooled to room temperature, and rotary
evaporated to a residue. This material is suspended in 10% NaOH
solution (50 mL) forming a mixture which is heated at 80°C for 30
minutes, then cooled to room temperature and adjusted to pH = 8 by

15 adding concentrated HCl. The mixture is then cooled in an ice bath
and suction filtered. The collected solid thiourea intermediate is dried
on a vacuum line (16 h, 0.5 torr), suspended in bromobenzene (S0 mL)
and heated at reflux for six hours to effect conversion to the
isothiocyanate intermediate which is not isolated. The solution is

20 cooled, then added dropwise to a solution of ethylene diamine (5.0
mL) in toluene (10 mL). The resulting mixture is stirred for 16 hours
and filtered. The solids are washed with toluene (20 mL) and dried
under vacuum to Yyield 6-(N'-aminoethylthioureido)-5-methyl-
quinoxaline. :

25 6-{2-Imidazolinylamino)-S-methviguinoxaline. A solution of 6-
(N'-aminoethylthioureido)-5-methylquinoxaline (0.5 g) and mercuric
acetate (1.22 @) in methanol (100 mL) is stired at room temperature
for 3 hours, filtered through a pad of Celite which is subsequently
rinsed with methanol (2 X 300 mL). The combined methanol layers

30 are rotary evaporated to a residue which is crystallized from benzene.
to yield 6-(2-imidazolinylamino)-5-methylquinoxaline. The mother
liquor yields a second crop upon partial evaporation and
crystallization. o

The subject invention involves the use of compositions which

35 comprise a safe and effective amount of a subject compound, or a

pharmaceutically-acceptable salt thereof, and a phamaceuticaliy-
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0.1 ng/kg to about 1 ng/kg. Peroral adm nistration of such doses is
preferred The frequency of admninistration of a subject conpound according
“to the ‘subj ect invention is preferably fromabout once to 35 about Si X
tinmes daily, nore preferably from about 2 tinmes to about 4 tines dally

16 The, following non-limting exanples illustrate the conpounds,

. conposi tions and nethods of use of the subjeap invention. Exanple 2 O al

Tabl et Conpesition e " r
it (rrg”? b ectaéce ng%lé %@BP As used herein, "safe and Sﬁacﬁ’é‘)‘émod?r?

M crocrystal | i ne cES3RsARamaunt of the subjer) compognd sufﬁcrent to significantly
_ induce a positive modification in the condition to be treated, but low

enough to avoid serious side effects (at a reasonable benefit/risk
$ ratio), within the scope of sound medical judgement. - A safe and
~ effective amount of the subject compound will vary with the age and
physical condition of the patient being treated, the 'severity of the
condition, the duration of the treatment, the nature of concurrent
therapy, the particular pharmaceutically-acceptable carrier utilized,
10 and like factors within the knowledge and expertise of the attending
physician. |
Compositions of the subject invention preferably comprise from
about 0.0001% to about 9% by weight of the subject compound, more
preferably from about 0.01% to about 80%; also preferably from about
15 10% to about 50%, also preferably from about 5% to about 10%, also
preferably from about 1% to about 5%, and also preferably from about
0.1% to about 1%.
In addition to the subject compound, the compositions of the
subject invention contain a pharmaceutically-acceptable carrier. The
20 term “pharmaceutically-acceptable carmier”, as used herein, means
one or more compatible solid or liquid filler diluents or encapsulating
substances which are suitable for administration to a human or lower
animal. The term "compatible”, as used herein, means that the
components of the composition are capabie of being commingled with
.25 the subject compound, and with each other, in @ manner such that
there is no interaction which would substantially reduce the
pharmaceutical efficacy of the composition under ordinary use
situations. Pharmaceutically-acceptable carriers must, of course, be
of sufficiently high purity and sufficiently low toxicity to render them
30 suitable for administration to the human or lower animal being treated.
Some examples of substances which can serve as
pharmaceutically-acceptable carriers or components thereof are
sugars, such as lactose, glucose and sucrose; starches, such as com
-starch and potato starch; cellulose and its derivatives, such as sodium
35 carboxymethyl cellulose, ethyl cellulose, and methyl celluloss;
powdered tragacanth; malt; gelatin; talc; solid lubricants, such as
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D cal ci um phosphat e 96.0 Pyrogenic silica(err] .
1.0 10 - Magnesi um stearat e o 3.0 Total = :
_200.0 (Zhe tablet is swallowed by a patlent wi th nasal congestion. The con-
‘gestion¥is substantially dininished. Exanple 3 15 '
"~ “Chewabl e Tabl et Conpositon Ingredient

- Anount
tabl et (ng) Subject Conpound 1 o 15.0 I\/annltgl Pet
255.6 Mcroerystall 'sib%r&eééue'a?ﬁemé NeSibin &bhia@ér&almhﬂﬂsafa’ie véyetablendiked
sucrose [err] Imtatio

4.2 Sodi um sacchar.i §ych as peanul onl cottonseed oll, sesgn? g?ﬁll ive Qil,. corm; qjt and oil
15.0 ' - of theobroma; polyols such as propylene glycol, glycerine, sorbitol,
mannitol, and polyethylene glycol; alginic acid; emulsifiers, such as the
5 Tweens®; wetting agents, such sodium lauryl sulfate; coloring agents;
flavoring agénts; tableting agents, stabilizers; antioxidants;
preservatives; pyrogen-free water; isotonic saline; and phosphate
buffer solutions.

The choice of a pharrnaoeutually-acceptable carrier to be used

10 in conjunction with the subject compound is basically determined by
the way the compound is to be administered.

If the subject compound is to be injected, the preferred
pharmaceutically-acceptable carrier is sterile, physiclogical saline,
with blood-compatible suspending ageht. the pH of which has been

15 adjusted to about 7.4.
' The preferred mode of administering the subject compounds is
perorally. The preferred unit dosage form is therefore tablets,
capsules, lozenges, chewable tablets, and the like. Such unit dosage
forms comprise a safe and effective amount of the subject compound,
20 which is preferably from about 0.01 mg to about 200 mg, more
preferably from about 0.1 mg to about 50 mg, more preferably still from
about 0.5 mg to about 25 mg, also preferably from about 1 mg to about
10mg. The pharmaceutically-acceptable camier suitable for the
preparation of unit dosage forms for peroral administration are well-
25 known in the art Tablets typically comprise conventional
pharmaceutically-compatible adjuvants as inert diluents, such as
calcium carbonate, sodium carbonate, mannitol, lactose and cellulose;
binders such as starch, gelatin and sucrose; disintegrants such as
starch, alginic acid and croscarmelose; lubricants such as magnesium
30 stearate, stearic acid and talc. Glidants such as silicon dioxide can be
used to improve flow characteristics of the powder mixture. Coloring
agents, such as the FD&C dyes, can be added for appearance.
Sweeteners and flavoring agents, such as aspartame, saccharin,
menthol, - peppermint, and fruit flavors, are useful adjuvants for
35 chewable tablets. Capsules typically comprise one or more solid
diluents disciosed above. The selecti ents
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| Magnesmm stearate o : . 3. 0 .25 FD&C Yel | ow #6 dye

3.0 Pyr.ogenic S|I|ca[err] - 2.7 Total =

600.0 One tablet is chewed and swal | owed by a patient ‘with nasal

congest ion. The congestion is substantially. reduced 17 Exarrpl e 4 .

‘Subl i ngual Tabl et Conposition I ngredient : © Anount
per tablet (ng) Subject Conpound 1 +2.00 5

'(Vicimcgl BH '10 1 [er r? Pengis on secondary conslderg‘tlgrQs " 058 S 'eakt, ' 85d St OS€
Stability, which are not critical for the purposes of the sub;ect invention,
and can be readily made by a person skilled in the art.

Peroral compositions also include liquid solutions, emuisions,
5 suspensions, and the like.  The pharmaceutically-acceptable carriers
suitable for preparation of such compositions are well known in the art.
Such liquid oral compositions preferably comprise from about 0.001%
to about 5% of the subject 'eompound, more preferably from about
0.01% to about 0.5%. Typical components of carriers for syrups,
10 elixirs, emulsions and suspensions include ethanol, glycerol,
propylene glycol, polyethylene glycol, liquid sucrose, sorbitol and
water. For a suspension, typical suspending agents include methyl
cellulose, sodium carboxymethyl cellulose, Avicel® RC-591,
tragacanth and sodium alginate; typical wetting agents include lecithin
15  and polysorbate 80; and typical preservatives include methyl paraben
and sodium benzoate. Peroral liquid compositions may also contain
one or more components such as sweeteners, flavoring agents and
colorants disclosed above.
Other compositions useful for attaining systemic delivery of the
20 subject compounds include sublingual and buccal dosage forms.
Such compositions typically comprise one or more of soluble filler
substances such as sucrose, sorbitol and mannitol; and binders such
as acacia, microcrystalline cellulose, carboxymethyl celiulose and
hydroxypropyl methyl cellulose. Glidants, lubricants, sweeteners,
25 colorants, antioxidants and flavoring agents disclosed above may also
be included. '
A preferred mode of administering the subject compounds is
topically to the site where activity is desired: intranasal doses for
nasal decongestion, inhalants for asthma, eye drops, gels and creams
30 for ocular disorders, and peroral doses for gastrointestinal disorders.
Preferred compositions of the subject invention include aqueous
solutions comprising a safe and effective amount of a subject
compound intended for topical intranasal administration. Such
compositions preferably comprise from about 0.001% to about 5% of a
35 subject compound, more preferably from about 0.01% to about 0.5%.
" Such compositions also typically include safe ' unts of
REPLACEMENT SHE_ET
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M=t flavorants : : : . 0.25 Sodi um saccharin

0.08 Total = 33.33 10 One tablet.

gl aced Under the tongue of a patient with nasal congestion and all ovved to
- dissolve. THe congestion. is rapidly and subst ant i al'ly d| m ni shed. Exarrpl e 5
" Intranasal Sol ution Conposition 15 | ngred| ent _
. Conposi tion (% w. v) Subject Corrpound 1 13 : 0 20 _
. Benzal koni um chl or i qereservatives, such as benzalkorfiurd Zhibride andthimerosal; buffers

8. gng?oﬁg{ P::tso' such ‘as phosphate and acetate; t°“'6ﬂ6%%8§ ﬂ%ﬁ lagla?%‘?”m_
- chloride; antioxidants such as ascorbic acid; aromatic agents; and
acids and bases to adjust the pH of these aqueous composltxons as

5 needed.

Preferred compositions of the subject invention include aqueous
solutions, suspensions, and dry powders comprising a safe and
effective amount of a subject compound intended for atomization and
topical inhalation administration. Such compositions preferably

10 comprise from about 0.1% to about 50% of a subject compound, more
~ preferably from about 1% to about 20%. Such compositions are
typically contained in a container with attached atomizing means.
Such compositions also typically inciude propellants such as
chlorofluorocarbons 12/41 and 12/114; solvents such as water,
15 glycerol and ethanol; stabilizers such as ascorbic acid, sodium
" metabisulfite; preservatives such as cetylpyridinium chioride and
benzalkonium chloride; tonicity adjustors such as sodium chioride; and
flavoring agents such as sodium saccharin. |

Preferred compositions of the subject invention include aqueous

20 solutions comprising a safe and effective amount of a subject
compound intended for topical intraocular administration. Such
compositions preferably comprise from about 0.0001% to about 5% of
a subject compound, more preferably from about 0.01% to about 0.5%.
Such compositions also typically include one or more of preservatives,

25 such as benzalkonium chioride, thimerosal, phenylmercuric acetate;
vehicles, such as poloxamers, modified celluloses, povidone and
purified water; tonicity adjustors, such as sodium chioride, mannitol”
and glycerin; buffers such as acetate, citrate, phosphate and borate;
antioxidants such as sodium metabisulfite, butylated hydroxy toluene

30 and acetyl cysteine; acids and bases may be used to adjust the pH of
these formulations as needed. '

Preferred compositions of the subject invention include solids,
such as tablets and capsules, and liquids, such as solutions,

- suspensions and emulsions (preferably in soft gelatin capsules),

35 comprising a safe and effective amount of a subject compound
intended for topical administration to the gastrointestinal tract by
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Tot al- ' . 100.00 One-tenth of. am_of the

~conposi tion is sprayed from a punp act uator 25" into each nostril of a

“patient!wth nasal congestion. The congest ion is substantially di m ni shed.
Exanpl e 6 | mranasal Gel Conposition. |ngredient _ _
Composition (% w-.v 30 Subject Corrpound 1 o 0.-10

" Benzal koni um chl ori de 140. 02 Th| nmer osal

gr ggét :—l;clgr oXypr OpylpéFBPélyé&ﬁhlsWaﬂﬁﬁ Such compgsxélgné 0:8'9 k%éaegb&

[err] : -about 0.01 mg to about 100 mg per dose, more preferably from about
0.1 mg to about 5 mg per dose. Such compositions can be coated by
conventional methods, typically with pH or time-dependent coatings,

$ such that the subject compound is released in the gastrointestinal tract
in the vicinity of the desired topical application, or at various times to
“extend the desired action. Such dosage forms typically include, but
—are not limited to, one or more of celiulose acetate phthalate,
polyvinylacetate phthalate, hydroxypropy! methyl cellulose phthalate,

10 ethyl cellulose, Eudragit® coatings, waxes and shellac.

Compositions of the subject invention may optionally include
other drug actives. Non-limiting examples of drug actives which may
be incorporated in the subject compositions, and typical dosage
amounts of them, include: respiratory drug actives: classical

15 antihistamines, e.g., chlorpheniramine from about 1 mg to about 4 mg
per dose, and diphenhydramine from about 10 mg to about 50 mg per
dose; nonsedating antihistamines, e.g., terfenadine from about 30 mg
to about 60 mg per dose, loratadine from about 5 mg per dose to about
10 mg per dose, and cetirizine from about 5 mg per dose to about

20 10 mg per dose; expectorants, e.g., guaifenesin from about 100 mg to
about 200 mg per dose; antitussives, e.g., dextromethorpﬁan from
about 5 mg to about 30 mg per dose; and analgesics, e.g., ibuprofen

from about 100 mg to about 800 mg per dose, and adataminophen
from about 80 mg to about 1000 mg per dose; ocular drug actives:

25 acetylcholinesterase inhibitors, e.g., echothiophate from about 0.03%
to about 0.25% in topical solution; and gastrointestinal actives:
antidiarrheals, e.g., loperamide from about 0.1 mg to about 1.0 mg per
dose, and bismuth subsalicylate from about 25 mg to about 300 mg
per dose. '

30 "The subject invention involves methods for preventing or
treating nasal congestion by administering a safe and effective amount
of a subject compound to a human or lower animal experiencing or at
risk of experiencing nasal congestion. Such nasal congestion may be
associated with human diseases or disorders which include, but are

35 not limited to, seasonal allergic rhinitis, acute upper respiratory viral
infections, sinusitis, perennial rhinitis, and vasomotor rhinitis. Each

‘REPLAGEMENT SHEET

04 OCT 1996




18. Tot al = ' 100. 00 Oneflfth of a nm. of -

. the conposition is applled as drops froma dropper into ‘each nostril of a

..-patient. with nasal congestion. The congestion.is substantially reduced. 5
Exanpl e* 7 | rfhal ati on Aer osol Conposi tion | ngf&di ent

‘Conposition (% w v) Subject Conpound 1 5.0

Al cohol _ é‘é 0 10 Ascorbl c acid

0.1 Ment hol - _ admmlstratlon of a. dose of the subjdctScdmpourtdcpraferably
gog gropel lant (F12,4fdd&krs a dose within the range 8f $roml ¥odlt 0.001 mg/kg to

about 10mg/kg of a compound, more preferably from about

0.01 mg/kg to about 5mgkg, more preferably still from about

5 0.1 mg/kg to about 1 mg/kg. Peroral administration of such doses is

preferred. The frequency of administration of a subject compound

according to the subject invention is preferably from about once to

about six times daily, more preferably from about 2 times to about 4

times daily. Such doses and frequencies are also preferred for

10 treating other resbiratory conditions, such as ofitis media, cough,
COPD and asthma.

Another aspect of the subject invention involves methods for
preventing or treating glaucoma by administering a safe and effective
amount of a subject compound to a human or lower animal

15 experiencing or at risk of experiencing glaucoma. Each administration
of a dose of the subject compound preferably administers a dose
within the range of from about 0.01 ug/kg to about 10 mg/kg of a
compound, more preferably from about 0.001 mg/kg to about 1 mg/kg,

. more preferably still from about 0.01 mg/kg to about 0.1 mg/kg.

20 Intraccular administration of such doses is preferred. The frequenéy
of administration of a subject compound according to the subject
invention is preferably from about once to about six times daily, more
preferably from about 2 times to about 4 times daily.

Another aspect of the subject invention involves methods for

25 preventing or treating functional bowel disorders, such as diarrhea, by
administering a safe and effective amount of a subject compound to a
human or lower animal experiencing or at risk of experiencing
diarthea. Each administration of a dose of the subject compound
preferably administers a dose within the range of from about

30 0.001 mg/kg to about 10 mg/kg of a compound, more preferably from
about 0.01 mg/kg to about 5 mg/kg, more preferably still from about
0.1 mg/kg to about 1 mg/kg. Peroral administration of such doses is
preferred. The frequency of administration of a subject compound
according to the subject invention is preferably from about once fo

35 about six times daily, more preferably from about 2 times to about 4
times daily. ‘ -
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'15. Two-puffs of the aerosol

conposition is inhal ed froma netered-dose

~ inhaler by a patient with asthma. The asthmatic. condition is effectively

rel i.evdd. - Exanpl e 8 Topi cal

Opht hal m ¢ Corrp05| t ion 20 | ngredi ent

Conposition ‘(%\M’v) Subj ect Oorrpound 1 ' , 0.10
Benzal koni um chl ori de - 0.01 EDTA
0. 05 Hydroxyet hyl cel | ul ose (Natrosol [er_r] 16 0.50 25 SOdI um

nmet abi sulfite
g.s. Total =

The, following non-limiting ‘e Y g‘dﬁ\?%e‘iﬁe (Bripdunds

t ent a nL of

the conposition |sc@mmﬁtl@msaarwmtmm@fwsemfdheéyhje&y@vgntm patlent Wi th
gl aucoma. The intraocular pressure is 3fxarfipiay antially reduced.

-]

10

15

20

25

Oral Tablet Composition

Ingredient Amount per tablet {(mq)
Subject Compound 1 200 -
Microcrystalline cellulose (Avicel PH 102®) 80.0
Dicalcium phosphate ' 96.0
Pyrogenic silica (Cab-O-Sil®) | 1.0
Magnesium stearate 3.0
Total = 200.0

One tablet is swallowed by a patient with nasal congestion. The con-
gestion is substantially diminished. |

Example 3
. Chewable Tablet Composition
Ingredient Amount per tablet (mq)
Subject Compound 1" 15.0
Mannitol : 2556
Microcrystaliine cellulose (Avicel PH 101®) 100.8
Dextrinized sucrose (Di-Pac®) 199.5
Imitation orange flavor | 42
Sodium saccharin ' 1.2
Stearic acid 15.0
Magnesium stearate 3.0
FD&C Yellow #5 dye 30
Pyrogenic silica (Cab-O-Sﬂ@) 27
Total = 600.0

One tablet is chewed and swallowed by a patient with nasal
congestion. The congestion is substantially reduced.




19:-Exanple 9 Oral Li qu'l d Conposition I naredient _ .
Amount /15 nlL Dose Subj ect Corrpound 1 15 ng 5.

chl orphénl ram ne nal eate __ _ . 4 gy Propyl ene glycol |
* 1.8 g Efthanol (95% T . 1.5 nL Met hanol
12.5 ng Eucal yptus oil o ' 7.55 nmg 10 FI avorant s
0.05 nL Sucrose’ o 17 : 7.65 g
Car boxymet hyl cel | ul ose: ( CNO) ' Examplédny
- i Sublingual Tablet Composition
Ingredient Amount per tablet (mg)
Subject Compound 1 ' 2.00
5 Mannitol : 2.00
Microcrystalline celiulose (Avucel PH101®) - 29.00
Mint flavorants - 025
-Sodium saccharin - .0.08
Total = ' - 3333

10 One tablet is placed under the tongue of a patient with nasal
congestion and allowed to dissolve. The congestion is rapidly and
substantially diminished.

Example 5

15 Ingredient Composition (% wiv)
Subject Compound 1 0.20
Benzalkonium chloride 0.02
Thimerosal 0.002
d-Sorbitol - 5.00

20 Glycine 0.35
Aromatics 0.075
Purified water —.qs.
Total = - 100.00

One-tenth of a mL of the composition is sprayed from a pump actuator
25 into each nostril of a patient with nasal congestion. The congestion is
substantially diminished.

Example6
- Intranasal Gel Composition
ingredient Composition (% wiv)
30 Subject Compound 1 : 0.10
Benzalkonium chloride 0.02
Thimerosal | 0.002
Hydroxypropyl methyicellulose 1.00
(Metolose 65SH4000®)
35 Aromatics 0.06
Sodium chloride (0.65%) q.s.




M crocrystalline cellulose and
“[err] 15 Pol ysorbate 80
300 ng :Sor bi t ol

3 ny Sedi unrsaccharin -

. phosphat e nonobasi c
.28 ng Purified Water

187 5 nmgy SOdI um CIVC (Avi cel. RC
3.0 ng Gycerin
300 ng FD&C Red #40 dye
: ©22.5 ng 20 Sodium
44 g Sodi um citrate nonohydrate
8 g.s Total =

15nL One 15 nL doSfotslf= t'he i quid conmposition is swall owagolgo a pati ent 25 '.

oncns on ands TR BT br BRsSrtafln B Aol e R ol efioner . o

Conposition - into each nostril of a patient with nasal congestion. The congestion is .

substantlally reduced.

5 Examgle 7
inhalation Aerosol Compasition

Ingredient 'Comgoéition (% wiv)
Subject Compound 1 - 5.0
Alcohol 33.0

10 Ascorbic acid - 0.1
Menthotl 0.1
Sodium Saccharin 0.2
Propellant (F12, F114) g.s.
Total = 100.0

15 Two-puffs of the aerosol composmon is inhaled from a metered-dose
inhaler by a patient with asthma. The asthmatic condition is effednvely

relieved.
, Exampie 8
Topical Ophthalmic Compasition
20 Ingredient Composition (% wiv) .
Subject Compound 1 0.10
Benzalkonium chioride 0.01
EDTA 0.05
Hydroxyethylcellulose (Natrosol M®) 0.50
25 Sodium metabisulfite 0.10
Sodium chioride {0.9%) as.
Total = 100.0

One-tenth of a mL of the composttlon is administered directly into each
eye of a patient with glaucoma The intraccular pressure is

30 substantially reduced.




I 'ngr edi ent R Anount / 15. L Dose 30 Subj ect Corrpound

1 . 30 mg Sucrose :

- 8.16 g @ ycerin . ' 300 ny Sorbltol

= 300 -ng :Met hyl par aben _ 19.5 nmg 35 Propyl par aben.
4.5 ng Ment hol ' 22.5 ny 'CLAI MS 1.

Use of a conpound for manufacture of a nedi d@nent for treating nasal
' .congestion, -the corrpound haV| ng the fol | Example®ructure: R

. Oral L|gu1d Compasition :
Ingredient ' Amount/15 mL Dose

Subject Compound 1 1Smg
$ Chilorpheniramine maleate 4mg
Propylene glycol -18g
Ethanol (85%) : 1.5mL
Methanol | | | 12.5mg
* Eucalyptus oil | 755mg

10 Flavorants ' 0.05mL
Sucrose | 765g
Carboxymethylceliulose (CMC) 7.5mg
Microcrystalline cellulose and . 187.5mg

Sodium CMC (Avicel RC 5919)

15 Polysorbate 80 - 3.0mg
Glycerin . 300 mg
Sorbitol 300 mg
FD&C Red #40 dye 3mg
Sodium saccharin ' 22.5mg

20 Scdium phosphate monobasic 44 mg
Sodium citrate monohydrate 28 mg
Purified Water as.
Total = 15mL

One 15 ml dose of the liquid composition is swallowed by a patient
25 with nasal congestion and runny nose due to allergic rhinitis. The
congestion and runny nose are effectively reduced.

Example 10
Oral Liquid Composition
Ingredient . Amount/15 mL Dose
30 Subject Compound 1 - 30 mg
Sucrose 8.16g
Glycerin . 300 mg
Sorbitol 300 mg
Methylparaben o 19.5mg
35 Propylparaben » 45mg
Menthol 22.5mg




wher ei n: (a) Ris unsubstituted al kanyl or al kenyl having from1 to 3
carbon atons; and (b) R is selected from hydrogen; unsubstituted al kanyl
or- al kehyl having from 1l to 3 carbon atons; unsubstituted al kylthl o -or

~.al koxy: having from1l to 3 carbon atons; hydrmxy, thiol; and hal o. 2. The
. use of Claim 1 wherein the corrpound I's adm ni stered peroral ly: 3
" The use of any of clainslor2whereinany al ky20 portion of R is methyl. 4.
The use of - = Euealyptud oilherein R is alkanyl. 5. The 7.$amgf
Caim 4 wherein drogen or .al kanyl . 6. The use o Caimi4
wherein R 'is sel ega‘@?ﬁ%m hydr ogen, nethyl, ethyl, net hoxgwcrﬂ'roro and
br ono;. preferably ED&%Rad#J,Odye |
Sodium saccharin _ - 30 mg
5 Purified water ' qa.s.
Total = ' ' _ 1SmL

One 15 mL dose of the alcohol-free liquid medication is swallowed by
a patient with nasal congestlon The congestion is substantially
diminished. '

10 While particular embodiments of the subject invention have
been described, it will be obvious to those skilled in the art that various
changes and modifications of the subject invention can be made
without departing from the spirit and scope of the invention. It is
intended to cover, in the appended claims, all such modiﬁcatnons that

15 are within the scope of this invention.
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hydrogen. 7. ThWQr Claim6 wherein Ris ﬁrret hyl. - 8.
The use.of Cai m- aim7 wherein [er] is hydrogen. WHAT IS CLAI MED

IS 1. ' Use of a
nasal cdngestion,

- (a) Ris unsubst
. atons; and

-~

co muf acture of a nedicanent for treating
&m‘ ng the foll ow ng str u«fmgr gl;%ﬁ W}qgrmﬂ

(anyl ‘or al kenyl having from

21

WHAT IS CLAIMED IS:

1. Use of a compound for manufacture of a medicament for
treating nasal congestion, the compound having the following

structure:
EN
wherein:

(@) R is unsubstituted alkanyl or alkenyl having from 1 to 3
carbon atoms; and

(b) R is selected from hydrogen; unsubstituted alkanyl or
alkenyl having from 1 to 3 carbon atoms; unsubstituted
alkylthio or alkoxy having from 1 to 3 carbon atoms;
hydroxy; thiol; and halo.

2. Use of a compound for manufacture of a medicament for
preventing or treating glaucoma, the compound having the following

structure;
E

wherein:

(@) R is unsubstituted alkanyl or alkenyl having from 1 to 3
carbon atoms, preferably methyl and

(b) R’ is selected from hydrogen; unsubstituted alkanyl or

alkenyl having from 1 to 3 carbon atoms; unsubstituted

alkylthio or alkoxy having from 1 to 3 carbon atoms;

hydroxy; thiol; and halo.

This Sheet Has Been Repl
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(by+ R is selected from hydrogen; unsubstituted al kanyl ar alkenyl having:
. from1lto 3 carbon at ons; unsubstituted al kylthio or al koxy having from1 .
"to0°3 ca{ bon at ors; “"hydroxy; thiol: and halo. 2. Use of  a conpound for - -
manuf ac ufe™of a lHIleventl ng or tregt+rg-glaucom, the
conpound havi ng tm m\m\“‘“m\ ture wher ei n: '&)lg SH%EFSHASWS i tuted
al kanyl or al kenyl hawi ng ffom 1 to 3 carbon ato preﬁgp@;yEp v?/ and
(b) R is selected from hydrogen; unsubstij4ted ar Kanyt—ot kenyl] havi ng
from1l to 3 carbon atons; unsubstituted aI ky thio or al koxy havi ng g from1
to 3 carbon atons; _.hiydrc§<y, thi ol . and
v Use of a compound for preventing or treating diarrhea,

the compound having the structure: |

wherein:
(@) R is unsubstituted alkanyl or alkenyl having from 1 to 3
carbon atoms; and
(b) R’ is selected from hydrogen; unsubstituted alkanyl or
alkenyl having from 1 to 3 carbon atoms; unsubstituted
alkytthio or alkoxy having from 1 to 3 carbon atoms;
hydroxy; thiol; and halo.

4, Use of a compound for manufacture of a meriicament for
preventing or treating asthma, the compound having the structure:

Ris unsubsututed alkanyl or alkenyl having from 1 to3
carbon atoms; and

R' is selected from hydrogen; unsubstituted alkanyl or
alkeny! having from 1 to 3 carbon atoms; unsubstituted
alkylthio or alkoxy having from 1 to 3 carbon atoms
hydroxy; thiol; and halo.

The use of any of Clasms 14 wherein the compound is
administered perorally.

This Sheet Has Been Replaced
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22 3., Use ?_;Eff_gﬁ_ppﬂm_m;pﬁeventi ng or treat i ng diarrhea, t he conpound
havi ng the structure: R wherein: (a) R is unsubstituted al kanyl or '

al kenyl havi ng mﬁnmon at ons; and ((hS ET MRS s@,_;glcted from = .
' hydrovgerm,yunsu m\emut or al kenyl é% ~fcarbon atons; -
unsubsti t ut ed thto %r sal Roxy having fro on_ations; RAydroxy;
thiol; and hal o. 4. Use of a conpound for rranuf acture of a medi canent for

preventl ng or treatl ng asthma, the coppound having the structure: R

wher ei n: 6. The use of any of Claims 1-5 wherein any alkyl port:on of

- R'is methyl.

" 2 The use of any of Claims 1-8 wherein R is alkanyl,
preferably methyl. -

8. The use cf any of Claims 1-7_wh'erein R’ is hydrogen or
alkanyl. '
9 The use of any of Claims 1-7 wherein R' is selected from

hydrogen methyl, ethyl, methoxy, chioro and bromo; preferably R' is
hydrogen. _

/.—;-——
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(a) R is unsubstituted al kanyl or al kenyl having from1l to 3 carbon
atons; and (b) R is selected from hydrogen; unsubstituted al kanyl or

al kenyl* having from 11 to 3 carbon atons; unsubstituted al kylthio or al koxy
havi ng¥16ni' 1 to 3 carbon atons;. hydroxy thiol; and halo. 5. ~ The use of
any of Clains 1-4 wherein the conpound is 2 mni stered perorally. This
Sheet Has Been Repl aced 23 6. The use®“of any of Cains.1-5 wherein any

R Rorjton of R2-MIBARYLINYLAMING) JBIRCXABRE COMPEURDS- © wherein R -
’ USEFUL AS ALPHA-2 ADRENOCEPTOR AGONISTS
ABSTRACT OF THE DISCLOSURE _
The subject invention relates to methods of treating nasal congestion
comprising administration, to a human or fower animal in need of such
treatment, of a safe and effective amount of a compound having the
following structure: '

wherein:

(a) Ris unsubstituted C1-C3 alkany! or alkenyl; and

(b) R is selected from hydrogen; unsubstituted C4-C3 alkanyl or

" alkenyl; unsubstituted C4-Cg alkyithio or alkoxy; hydroxy; thiol; -
and halo. '

The subject invention also relates to the use of such compounds for
preventing or treating other respiratory, ocular and/or gastrointestinal
disorders.

N
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:preferably met hyl . 8. The use of any of Clains 1-7 wherein R i s7Tfuds ggen
or al kanyl. 9. The use of any of Caims 1-7 wherein R is selected from

hydr ogen, methyl, ethyl, methoxy, chloro and brono; preferably R is
hydr ogen.

3

In accordance with an aspect of the invention,

there is provided

use of a compound for manufacture of a medicament for
treating nasal congestion, the compound having the following

structure:
E
\
N

wherein:
- (a) R is unsubstituted alkanyl or alkenyl having from 1 to 3
carbon atoms; and
(b) R'is selected from hydrogen; unsubstituted alkanyl or
alkeny! having from 1 to 3 carbon atoms; unsubstituted
alkylthio or alkoxy having from 1 to 3 carbon atoms;
hydroxy; thiol; and halo.
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The subject invention relates to methods of treating nasal
congestion comprising administration; to a human or lower animal in
need of such treatment of a safe and effective amount of a compound
having the following structure:

R

SORv)

wherein:
() R is unsubstituted C4-C3 alkanyl or alkenyl; and
(b) R' is selected from hydrogen; unsubstituted C4-C3
alkanyl or alkenyl; unsubstituted C4-C3z alkylthio or
alkoxy; hydroxy; thiol; and halo.
The subject invention also relates to the use of such compounds for
preventing or treating other respiratory, ocular and/or gastrointestinal
disorders. '
DETAILED DESCRIPTION OF THE INVENTION
As used herein, "alkanyl" means a saturated hydrocarbon
substituent, straight or branched chain, unsubstituted or substituted.
As used herein, "alkeny!" means a hydrocarbon substituent with
one double bond, straight or branched chain, unsubstituted or
substituted.
As used herein, "alkylthio” means a substituent having the
structure Q-S-, where Q is alkanyl or alkenyl.
As used herein, "alkoxy" means a substituent having the
structure Q-O-, where Q is alkanyl or alkenyl.
The subject invention involves compounds having the following
structures:




[

N O

CLAIMS
1. Use of a compound for manufacture of a medicament for
tr_eating nasal congestion, the compound having the following
structure:
X REPLACEMENT SHEET
4/N N\\ H
o ,L\) 20 AUG 1999
N
Rl
wherein:

(@) R is unsubstituted alkanyl or alkenyl having from 1 to 3
- carbon atoms; and
(b) R'is selected from hydrogen; unsubstituted alkanyl or
alkenyl having from 1 to 3 carbon atoms; unsubstituted
alkylthio or alkoxy having from 1 to 3 carbon atoms;
hydroxy; thiol; and halo.

2. The use of Claim 1 wherein the compound is
administered perorally. '

3. The use of any of Claimslor2 whereinany alkyl portion of
R' is methyl.

4. The use of Claim 2 wherein R is alkanyl.

5. The use of Claim 4 wherein R’ is hydrogen or
alkanyl.

6. The use of Claim 4 wherein R’ is selected from

hydrogen, methyl, ethyl, methoxy, chloro and bromo; preferably R' is
hydrogen.

7. The use of Claim 3 or Claim 6 wherein R is

methyl.

8. The use of Claim 4 or Claim 7 wherein Rl is

hydrogen.



