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TECHNI CAL -FI ELD -The subject invention relates to N
certain substituted 7-(2-imdazol i nyl am no) qui nol i ne conpounds.. The
conpounds have been found 10 to be al pha adrenoceptor agonists and are .
useful for treatnent of one or nore of Fespiratory di sorders,

particul arly nasal congestion; ocul ar. di sorders, particularly

gl aucoma; and gastrointestinal disorders, particularly diarrhea.
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invention to providgy SUc &BERPYI%e subject invention to provide compounds having
' substantial activity in preventing or treating nasal congestion.
It is a further object of the subject invention to provide such compounds
20 which do not cause hypotension, drowsiness, hypertension, insomnia or other
undesirable side effects, particularly when administered systemically.
It is also an object of the subject invention to provide compounds for
treating cough, chronic obstructive pulmonary disease (COPD) and/or asthma.
It is also an object of the subject invention to provide compounds for
25 treating glaucoma and/or diarrhea. |
It is a still further object of the subject invention to provide such
compounds which have good activity from peroral and/or topical dosing.
| SUMMARY OF THE INVENTION
The subject invention relates to methods of treating nasal congestion
30 ' 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: .
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2D which do not cause hypotension, drowsiness, hypertension, insomia or
ot her undesirabl e side effects, particularly when adm ni stered

. system cally. It is also an object of the subject invention to*
provi de conpounds for treating cough, chronic obstructive pul nonary
di-sease (COPD) and/or asthna. It 55 al so an object of the

subj ect inventiavhdreinpr ovi de gonpounds for treating gl aucona and/ or

to provide such c%np?u st 63 %z%%sﬁﬁto?%ak%“ﬁ 748 per oral -and/ or
t opi cal dosing. R' is selected from hydrogen; unsubshtuted Cy1-Lg aikanyl or
accordance with a fl rSt agiiestyl; otlindUbtiites a0y-ChnyRAtHi® br dIkSdye HyBrddyo \thidkd
_ahefglrrﬁound gaw ng the st rc%wfgnd halo.’ | [err]
The subject invention also relates to the use of such compounds for preventing
or treating other respiratory, ocular and/or gastrointestinal disorders. The
subject invention also relates to novel compounds havmg the above structure
wherein R' is hydrogen or cyano. '
10 | ' 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 (otherwise saturated), stranght or branched chain, unsubstituted or
15 substituted.
As used herein, "“alkylthio" means a substituent having the structure Q-S-,
where Q is alkanyl or alkenyl
Compounds
As used herein, "alkoxy" means a substituent having the structure Q-O-
20 - where Q is alkanyl or alkenyl.
' The subject invention involves compounds having the following structure:

R
Nﬁ-—. NH
HN\)

R

in the above structure, R is unsubstituted alkany( or alkenyl having from 1
to about 3 carbon atoms, R is preferably alkanyl. R is more preferably methyl

25 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; cyano; and halo.
R' is preferably hydrogen. R'is also preferably cyano. R'is preferably alkanyl.

30 more preferably methyl or ethyl, most preferably methyl. R' which is alkylthio or -
alkoxy is preferably saturated, also preferably C4 or Cp, more preferably
methylthio or methoxy. R' which is halo is preferably fluoro or chioro or bromo,
more preferably chloro or especially fluoro. '



(fa) Ris unsubstituted al kanyl or al kenyl having from1 to about 3 carbon

atons; and

b) R is selected fromthe group consi st mmgrogen
unsubstltut‘gagsm"‘s(g al kanyl or al kenyl having from1 to ab“’nﬁu%f carbon *

atons; unsubstituted al kylthi o or al koxy having from1l to about 3
carbon atons; hydroxy; thiol; cyano; and hal o. I n accordance with

a second aspect of the present invention, thgre is. provided a conpound
havi ng the structur '

R
[err] wher ei ﬁ;efefred compounds of the subject invention are compounds having the
' following stfucture:

NH

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

5 Compound No. R R
1 ' . CH3 H
2 ' CHj CHa
3 | CHz CN
4 S CHa F -
10 The compounds of the subject invention are partxcularly 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.' drowsiness, hypertension, or
15 insomnia can often be avoided. While not limited to a particular mechanism of
action, the subject compounds are believed to provide advantages in the
treatment of nasal decongestion over related compounds through their ability to
interact with alpha-2 adrenoceptors. The subject compounds have been found
to be alpha-2 adrenoceptor agonists which cause constriction of peripheral
20 vascular beds in the turbinates.
_ -Particular subject ‘compounds have no or only weak .alpha-1 agomst
activity, and have little or no effect on the central nervous system, even when
dosed systemically.
The 'compounds of the subject invention are also useful for the treatment
25 - 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 controlhng
gastrointestinal motility disorders, such as diarrhea, by antimotility and
30 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



2b . (a) R is unsubstituted al kanyl or al kenyl having from1 to about 3
car bon atons; and (b) R is selected fromthe group consisting of

hydr ogen, fluoro and cyano. The subject invention relates to N
met hods. of treating nasal congestion conprising admnistration, to a human
or lower animal in need of such treatnent, & a safe and effective anmount -

' ffer?] conpound h\?i?fb nf@n&ﬁ&zﬁ 0;5&8}%3@9 iﬁtéuﬁrvertf ‘of tissues_ knovg-,. to posa'ﬁsesr eallprl]'\_a-Z '
(a) R is unsudrd/pt alpba-Cresentors ctS9e. £ .a.adine Aphatd Adranergie Receptors, L.E.
(Ib%<en lR__ L?}Sﬁglsﬁmd’ fddQthMiH@PPe'ss‘.J@“ﬁ?% ir?_.u-; e¢h@[f©ﬂ6\lﬂp§[iﬁrf/i]/ofd_s‘stag@@r
5 Wbl ol i psddrks 8 e Bpfeds, Leal ppiyids Rgert fafl
to the use & sigcdeteaniped Rysmegsuping jegamotgr activityoas apdagengl sedation. (See,
respiratory, ocglgarsgyrakioC. ®H. Fibigee StCIoaidirnE-maued Sedatien in Rats UlEvidehce
e R s SRR RIS S, B Sl
OF THE | NVENTI (1982), pp. 183-183)d H¥asalndecanigestapt "adtivilnds ameasuredt using
hydrocar bon subgiindri&fdmetry as & edtifible 6f ndsa1iNRe r‘éB%iéhceUWSé'é_?bl%PSﬁl@nQr
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Nasal Cavity", Arch. Otolarynng, Vol. 96 (1972), pp. 524-528). 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. 133-153). Antidiarrheal activity is determined by measuring
15 the ability of the compounds to inhibit prostaglandin-induced diarrhea. (See,
e.g., Thollander, M., P. Helistrom & T. Svensson, “Suppression of Castor Oil-
Induced Diarrhea 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 bronchoconstriction associated with
20 pulmonary challenges such as inhaled antigens. (See, e.g., Chang, J. J.
Musser & J. Hind, "Effects of a Novel Leukotriene D4 Antagonist with 5-
Lipoxygenase and Cyclooxygenase Inhibitory Activity, Wy-45911, on
Leukotriene-D4- and Antigen-Induced Bronchoconstriction in Guinea Pig", Int,
Arch. Allergy Appl. Immun., Vol. 86 (1988), pp. 48-54; and Delehunt, J., A.
25 Per}uchound. L. Yerger, B. Marchetts, 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 determined by measuring the number
‘and latency of the cough response to respiratory challenges such as inhaled
30 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 (1992), pp.
187-195). -

' The compounds of the subject invention are synthesized using the

35 following general procedure:




: dbublé bond (ot herw se saturated), straight or branched chai nl,

unsubsti t ut ed ar--45 substi t ut ed. As used herein, "alkylthio"
means a substituent having the structure QS-, . where Qis al kanyl or-=
al kenyl . Conpounds As used herein, "al koxy" neans a

substituent having the structure Q O, 20 vwhere Qis alkanyl or alkenyl.
The subj ect inventi on, i nvol ves conpounds -having the follow ng structure:
R[err] In the above structure, R is unsubstituted al kanyl
or al kenyl having f =] to about 3 carbon atons. Ris preferably

al kanyl. Ris nore prefierably nmethyl 25 or ethyl, nost lpreferably nethyl.
In the above structule, R is selected from hydrogen; jstituted al kanyl
or al kenyl having frcan 1 to about 3 carbon atons; unsubs uted al kylthio
or ) al koxy ha 1 to about 3 carbon atons; hydroxy; thiol;
cyano; and hal o. oralke |s preferably hydrogen. R is %o preferably
cyano. R is pref erajy al kanyl . 30 nore preferably netlhyl or ethyl, npst

pref erably net hyl MiPxh is alkylthio-or al koxy |,@ozgp4ef erably
saturated, also prefe C[err] or. C[err] nore preferagbly

met hyl t hi o or et hox R which is halo is preferably flwro or chI oro or
‘br ono. more preRerably chloro or espe&ally fluorog WO 95/ 20386
PCT/ US94/-14290 '
Preferred conpounds
foll owi ng structure:

NO; . O ‘ 0; ON :
e SUbj(BﬁtR}o) nvent | e conpo flavi ng the

(Y=alkoxy
l B or alWo) Y l CN
lﬂzs ISn
| R ?
H; H2 NH2
A B - CN
(A=B orY) 1,1,3-trimethoxypropane,
gycerin, H2S0, FeCly * 6H0, 2nCly
Asy05°xH20
R - R
HCOZNH,, PU/C - ‘ ‘ H
A | R

(R'=A or CN)
l DPT, OMAP



[err]” where Rand R are as indicated in the following table: 5

Conmpound No. : R R 1

. CH3 H 2 : CH err] -
CHerr] : ' 3. : CH err] CN .
4 CH err] F710 The conpounds of the
subj ect inventi-on are Bartlcul arly useful for the treat nent @f nasal -

congest i on associ aﬁed

Wwith associ at ed #Asa Y. Hz ag,2-éthylensdigmiplea
exanpl e, sinusitlis a Itis). At the samestt+rre—t+t—has—be¢

I eﬂgl es, colds, and other nasal di sprders

undesired side et™ e Xs hypot ensi on, drowsi ness, hyReLA+8Qs or
15 insomia can oftenibe avoided. Wile not limted to a particujar
mechani sm of acti Bn, the subject conpounds are believed to prRovide

- advant ages in the treatnent of nasal decongestion over rel ated
conpounds t hrough t hei ﬁ%&j interact with al pha-2
adrenoceptors. The subj co ounds have been found to be al pha-2
adr enocept or agoni st s—Whi ch cause constriction of peri pheral 20 vascul ar
beds in the turblnatesR - Particular subject conpounds have no or
only weak al pha-1 activity, and have little or no effect on
t he central nervgas Hvhen dosed systemically.
The conpounds of Ect ilnve)tion are also useful for the treat ment 25
of ocul ar di sor d& agoel at eldNwiA h i ncreased intraocul ar pressure, such as

gl aucoma. The corrpound are adni ni stered either perorally, or topically as-
drops, gels or creans (ﬂrectly to the surface of the mammalian eye.
The conpounds of the s ect invention are_also useful for. controlling

gast r oi nt esti nal "H above, sahasrge. whete Bs'sd?'B?ME’éa"WVh'&nfh%ﬁ?ﬁ?ﬁﬁ%dﬁ'ﬁb
30 antisecret ohydmylmrmlulrcddmmtatel dérveid fnarin theafiial compounds by usihe a

h | |
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the conpound® i 4983tkR-M4%E8hY neasuring receptor b| nd| ng affinities and in
Synthesis Examples

The following non-limiting example provides details for the synthesis of 7-
(2-imidazolinylamino)quinoline compounds of the subject invention.

Example 1
10 Synthesis of 8-methyl-7-{2-imidazolinvilamino)quinoline dihydrochloride:

HIN\/l ; -2HCI

8-Methyl-7-nitroquinoline. A mixture of 2-methyl-3-nitroaniline (10g),

glycerin (20.57g) and As20s5.xH>0 (Baker, 88% As20s, 8.5g) is heated siowly

-to 150°C in an open round-bottom flask, then stirred for 6 hrs at 150°C. The

15 resulting mixture is cooled to room temperature and diluted with water (200 mL),
then basified with ammonium hydroxide (28-30%, 100 mL). After about 10
minutes, the solution is acidified to pH=5 with glacial acetic acid and extracted

with CHoCl2 (3 x 200 mL). The combined extracts are washed with H20 (200

mL), sat. NaHCO3 (200 mL), then dried over MgSQ4 and rotary evaparated.

20 The crude quinoline is filtered through a short pad of silica gel, using CH2Cl2 as




5 "vitro functional potencies in a variety of tissues known to possess

al pha- 2 and/ or al pha-1 receptors., (See, e.g., The Al pha-2 Adreneraic
. Receptors, L.E Linbird, ed., Humana Press, Cifton, NJ.) The .
following in vivo assays are typically conducted in rodents or other

speci es. Central nervous systemactivity 5 gs determ ned by nmeasuri ng
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Del ehunt, J., Amethyl- 7F§l|dln9 mﬁjlowan‘a&geapaliywmldte J. Stevenson &
W Abraham "The Rol g. reh AnAPRBhAshs dfnathe

Lat e Bronchi al EW gg@ lel-)ié%d@FSh ;ﬁvnée

Ree%%grye inoli ' er |
Am Rev. Respir Meiig-7-qyigplinyliggthiocyanay
cough is det er ntonethytsnendizminen(@. 26"ler)umselutlon in GH@CIQa(ﬁénny) off hehalxtmagh

t
;e; p?ns e 02(5 es Ehﬁ'@& ??ersé" Hﬁhb@%ﬁ%ﬁh’\%nﬁ%{étﬁﬁa{h f Aﬁﬁhry 4pdréitedC The résibe
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and | is dried in vacuo to afford N-(8-methyl-7-qu1nohnyl)-N'-2-am|noethylth|ourea as

a white powder. .

- 8-Methyl-7-{2-imidazolinylamino)quinoline dihydrochloride. A mixture of

25 N-(8-methyl-7-quinolinyl)-N'Q-aminoethylthiourea (0.94 g) and mercuric acetate
(1.18 g) in methanol {30 mL) is stirred at room temperature for 4 hours. The
resulting black mixture is filtered on Celite and the filtrate concentrated. The
residue is diluted with CHoClo (50 mL) and saturated NaHCO3 (20 mL) and the
aqueous layer is brought to pH 10 with 50% sodium hydroxide. The layers are

30 separated and the organic layer is dried (KoCO3) and rotary evaporated. The
residue is purified by flash-chromatography on a short pad of silica gel, using
10% methanol/chloroform containing 1% of ammonium hydroxide. The product |
containing fractions are collected and rotary evaporated to afford 8-methyl-7-(2-
imidazolinylamino)quinoliné as a yellow solid. A dihydrochloride salt is

'35 generated by bubbling HC! through a cold solution of the quinoline in methanol
(20 mL). The methanol is rotary evaporated to a residue which recrystallized
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pp. 187-195). _ The conpounds of the subject invention are
. synthesi zed using the 35 follow ng general procedure: [err] .
: _
9

- from me!hanolle}her to yield 8-methyl-7-(2-imidazolinylamino)quinoline

dihydrochiéide. -

Synthesis of 5-cvano-8-methyl-7-(2-imidazolinylamino)quinoline monotartrate:

4-Cyano-2 6-dinitrotoluene. A solution of 4-cyanotoluene (10.3 g) in
tetramethylene suifone (65 mL) is added dropwise to a solution of nitronium
tetrafluoroborate (14.6 g) in tetramethylene sulfone (130 mL). The reaction is
stirred for one hour at 95°C. Additional nitronium tetrafluoroborate (15.58 g).is
added slowly to the reaction mixture, which is then allowed to stir another two
hours. The mixture is poured into ice and diluted further with water (500 mL).
The products are extracted with ethyl acetate (4x 500 mL). The combined -

~ extracts are dried over magnesium sulfate and rotary evaporated. The crude

orange oil is filtred through a short pad of silica gel, using 10% ethyl
acetate/hexane as solvent. The filtrate is rotary evaporated and the residue.
recrystallized from hot methylene chioride to afford 4-cyano-2,6-dinitrotoluene
as a white solid. . ' :
4-Cvano-2.6-diaminotoluene. A solution of 4-cyano-2,6-dinitrotoluene
(8.55 g) in concentrated hydrochloric acid {70 mL) and glacial acetic acid (10
mL) is treated with tin metal (granules, 14.66 g), which is added slowly so that
the temperature does not exceed 50°C. The reaction is stirred at 50°C for 2.5
hours, then poured into ice and basified to pH=11 with concentrated ammonium
hydroxide.. The products are extracted with ethyl acetate (5x 300 mL). The
combined extracts are dried over sodium sulfate and rotary evaporated. The
residue is purified by flash chromatograpy on silica gel, eluting with 50% ethyl
acetate/hexane to afford 4-cyano-2,6-diaminotoluene as a yellow solid.
7-Amino-5-cvano-8-methylquinoline. = A mixture of 4-cyano-2,5-
diaminotoluene (3.56 g), ferric chloride hexahydrate (11.63 g), and zinc chioride
(0.499 @) in ethanol (600 mL) is warmed to 65°C. A solution of 1,1,3- .
trimethoxypropane (5.23 g) in ethanc! (90 mL) is added dropwise via syringe
pump over a period of 90 minutes. The reaction is then heated to reflux for 2.5
hours. The reaction is cooled to room temperature and the solvent rotary
evaporated. The residue is mixed with 300 mL of water and basified to pH=11
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- [err] . In the above schene, where R is al koxy or~
al kyl t hi o, the correspondi ng hydr oxy or thiol -conmpounds are derived
fromthe final conpounds by using a stH#hdard deal kyl ati ng procedure

(Bhatt, et al. witHttotosrtrated afinsHiom, hyRrsiides The groduct9%de eRtactdd Witktdthy!
Synt hesi s Exanpl

SpmLnesl s XS Se (200 iy bha thS R SR B P BT Y S
conpounds of t Itetasyi§vaperated.enthenesidue is purified by flash chromatography on silica
gel, eluting with 50% eihyl acetate/hexane to afford 7-ai~nino-5-cy'ano-8—
5 methylquinoline as a yellow solid.
5-Cyano-8-methyl-7-quinolinylisothiocvanate. To a solution of di-2-
pyridyl thionocarbonate (1.22 g) and 4-dimethylaminopyridine (0.08 g) in
methylene chloride (60 mL) is added dropwise a solution of 7-amino-5-cyano-8-
methylquinoline (1.22 g) in methylene chloride (80 mL). The mixture is stirred
10 for 4 hours at room temperature then rotary evaporated. The residue is purified
by flash chromatography on silica gel, eluting with 25% ethyl acetate/hexane to.
afford 5-cyano-8-methyl-7-quinolinylisothiocyanate as a yellow solid. '
N-(5-Cyano-8-methyl-7-quinolinyl)-N'-2-amincethylthiourea. A solution of
5-cyanc-8-methyl-7-quinolinylisothiocyanate (0.85 g) in toluene (100mL) is
15 added dropwise to a solution of 1,2-ethylenediamine (1.94 g) in toluene (100
mL). A yellow-white precipitate is observed after the reaction stirs at room
temperature for 10 minutes. The precipitate is filtered and dried in vacuo to
afford N—(S-cyano-B-methle-quinolinyl)-N'-2-aminoethylthiourea as a yellow-
~ white solid. o |
20 S-Cyano-8-methyl-7-{2-imidazolinylaming)quinoline _monotartrate. A
mixture of N-(5-cyano-8-methyl-7-quinolinyl)-N'-2-aminoethylthiourea (1.01 g)
and mercuric acetate (1.61g) in ethanol (70 mL) is stirred at room temperature
for 10 minutes. The resulting black mixture is filtered through Celite and the
filtrate rotary evaporated. The residue is diluted with water (20 mL.), brought to
25 pH=10. with saturated potassium carbonate and extracted with methylene’
chloride {5x100 mL). The extracts are dried over sodium sulfate and rotary
evaporated. The residue is purified by flash chromatography on silica gel,
eluting 10% methanol/chloroform containing 1% ammonium hydroxide to afford
5_-cyano-8-methyl-7-(2-imi'dazo!inylamino) quinoline as a yellow solid. The solid
30 is dissolved in methanol (25 mL) and treated with a solution of L-tartaric acid
(0.096 g) in methanol (25 mL). The solution is rotary evaporated to a residue
~ which is recrystallized from methanol/ether to yield 5-cyano-8-methyl-7-(2-
. imidazolinylamino)quinoline monotartrate.




E>‘<arrpl.e 1 10 Synthesis of 8-nethyl-7-(2-imdazolinylam no)quinoline

di hydrochl ori de: [err]

- 8-Methyl -7-nitroqui noline. A nixture of 2-nmethyl-3-nitroaniline (10g), -
glycerin (20.57g) and As[err](Ierr].xH[err]Q (Baker, 88% As[err](err],
8.59) is heated slowy .. to 150[err]Cin in open round-bottom fl ask,

then stirred for 6 hrs at 150[err]C. Th&xample®sulting m xture |s cool ed to
room tenperature ﬂﬁs%‘ Pat S%d&ébdﬁ‘@tﬁf? é@fﬂldﬁ%lm_lammo

amoni um hydr oxi D .- 0% er—apou

solution is aci “to pH:5 W|th gI aci al acetic acid and extract ed
with CHerr]CGferr] (3 x 200 n). TheHzonbi ned extracts are washed with.H20
(200 - m.), sat. NaHCJ err] then dried over MgSJerr] and
rotary evaporated. 20 The cr ,lul;ler ed through a short pad
of silica gel, using CH2Cl 2 a s 1 1/2 HCI

8 solvent. The filtrate i e'\/ari‘dhlgt/efld and the residue
recrystallized from hexane/CH erfr]Cl[err] to afford

8-nmethyl - 7-nitroquinoline as a tan s@id.

7- Am no- 8- et hyl qui noline. To a solution of 8-nethyl-7-nitroquinoline

(1 8g) i n nebhanol 2,6zDinitto-4-fisiocnicladn®d/ (Fyridg, sQifddic) aeldd (:h&ﬂromh)ms‘ cnddade
~(2.77 Th

Pritaroq’ | ogrnish fo erbid fffofMo (e ??Bﬂ#ga%"ff ”?%"”?%e?g THen

rotary evapor at é@ema! terperatyre ofdbe duixtuse, is mainiaisgd tQuech using N dee/sedium

CH err]Cl[err]. chiuiderlgsthi A prfermeds(ice bath) rmmtdreobﬁfumng&ﬂmcwmwwmatmd

fi ;telelf ed ggf‘l éoﬁgbhgem{ilﬂfcaéﬁgt(ﬁe i) i dadad dropisd 18%h8 aﬁ%&ﬂ&k“&&}ﬁ%d BGeS

no
2o uti on of 101 - ADieprheys. The raatiem s thepcHlonsdtorwgimy 50 o0 temperatre, Afier
4-di met hyl ani nopitrirtj atroom tenipdréiiré for0R@) hours Ghbanidurblis polirdd>Slowly ints ice
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combined extracts -are dried over magnesium suifate, filtered and rotary

evaporated. The crude mixture is filtered through a short pad of silica gel, using

15 10% ethyl acetate/hexane as solvent, then recrystallized. from ethyl
acetate/exane to afford 2,6-dinitro-4-fluorotoluene as a pale yellow solid.

2-Amino-4-fluoro-6-nitrotoluene. A solution of 2,6-dinitro-4-fluorotoluene

(8.1 g) in ethanol (130 mL) is treated dropwise with a solution of sodium sulfide

nonahydrate (16.39 g) in water (90 mL). The mixture is allowed to stir at room

- 20 temperature for 2.5 hours, then diluted with water'(soo mL) and extracted with

ethyl acetate (4 x 500 mL). The combined extracts are dried over sodium

sulfate and rotary evéporated. The residue is purified by flash chromatography

on silica gel, eluting with 15% ethyl acetate/hexane to afford 2-amino-4-fluoro-6-
nitrotoluene as a salid. | |

25 7-Amino-5-flucro-8-methylauinoline. = A mixture of 2-amino-4-fluoro-6-

nitrotoluene (4.4 g), glycerin (7.5 g), arsenic(V) oxide hydrate (Aldrich, 54% in

arsenic, 5.0 g), and concentrated sulfuric acid (35 ml) is heated to 140°C for 4

hours. The reaction is allowed to cool to room temperature and diluted with

water (300 mL). The mixture is basified with concentrated ammonium hydroxide

30 to pH=10 and extracted with ethyl acetate (6 x 300mL). The combined extracts

are dried over sodium sulfate and rotary evaporated. The crude product 1s

purified by flash chromatography on silica gel, eluting with 25% ethy!
acetate/hexane to afford 7-amino-5-flucro-8-methylquinoline as a solid.

CE



rroom t enperature then rotary evaporated. The residue is purified by flash

15. chromat,ngtapby, on silica gel, eluting with 25% et hyl acetatefhexane .to
afford 8- met hyl - 7-qui nol i nyl i sot hi ocyanate as a pale yellow solid. *

N- (8- Met hyl - 7-qui nol i nyl)-N -2-aninoethyl thiourea. A solution of 8-

met hyl - 7- qui nol i nyl i sot hi ocyanate (1.36 g) %n CHerr]Cli[err] (50 ) is

added dr opw se- Fto t hyl ene di_anm ne I n_solution. in
CHerr]Cl[err] (MP&H%HMMML%& ! f Br THBUTR 9t o&-2HNP-Som

t enper at ur e t hftuonoe8-methggainoling e(df39Tg)eanealmdpl_ansgene (0.2 nsl)sipewdtzd (5SnmL)
Crierr] Ol er ] o4 3QNTh)aBBAlaRE AEla (sHHLITs)stARd of Ao icPAberditife RS C5 RbLAL °an

is dried in vacuo

N- ( 8- met hyl - 7- 8aditignalhgmpurt ob thipphesgens| O ikl 48 added and the mixtuee SHIRS, .
El— I\/gt hyIt h7|(& | ghothzo ooy, SThenejigturents troatedi it Ncsddiudndeydréxide X28rmlpand5
he g t a[fg y g %b& Wiﬁmb‘ttﬁér@?ﬂ?@%@ gb%tg,?afh%occf%‘tpﬂéd é%’a&? ard! E:t:@d

tenperature

for 4 hours. TR¥Sr s°dq'“"Y guifate; and petack exenqrated. | Ih Fl'ﬁﬁ'é’ﬂédscm-'r@@pl by flash
the filtrate conommdtogtapty ohhsilica gel, eluting sith 153 dthyliacstataitidxanel tr affded[Ser r ]

br ought gg;gsaggwg R 2926835 separ al o

and the orHYani ¢ |Mxt&Fluerofi-methvhd-guinoknyll.N-2-aminget Qureay A¥Rletien of the

residue is purﬂﬁcmdalnsretﬁy uirlingkgotitioornate(0.38 pmtommmunsadgeu

The product  SrOPRERIG #ﬁ‘ ‘*’Pﬁa@tf%ﬁ%?@e%ﬁﬁné‘y@“’oa ghir ﬁaﬁ%ﬁ%}@%@m e

to afford 8- memte- precipitate ls obiservedz altemthearaastion stirs farn 0 aminbitgse Bt dopM:
solid. A di h_Vﬂa‘rﬁ Sédaired T bedipital® is flREd ahQ dribY iR VBBYd fbaftéed N5 Auaho-a

otary evabra aae{hx'-i%%" ”@ M-em%e’éﬁxlwwéawh“’f soid© ™ “f”_‘" :

9 f rom nmet hang@Fdare ,, _ esayihydroghiogdenohi ne
Cs“ym/ﬂ;gfgl 8][' gﬁgxtgﬁ% _of_ N-(ﬁ-ﬂuon;o etml-g-gginolm l)aI '2- mlﬂlgﬁtﬂ tSut%a (0.38 q) |
monot artrate: @an mercunc acetate (0.70 g) in ethanol ( |s st rred at room temperature
- lerr] _ for 10 minutes. The resuiting black mixture is ﬂtered on Celite and the filtrate
20 rotary evaporated. The residue is diluted with water (20 mL) and brought to
pH=10 with concentrated ammonium hydroxide. The product is extracted with
methylene chloride (4 x 20 mL). The extracts are dried over sodium sulfate and
rotary evaporated. The residue is purified by flash chromatography on silica
gel, eluting with 10% methanol/chloroform containing 1% ammonium hydroxide.
25 The fractions containing product are collected and rotary evaporated to afford 5-
fluoro-8-methyl-7-(2-imidazolinylamino)quinoline as a yellow solid. The salid is
dissolved in 10 mL of methano! and cooled in an ice bath. Gaseous hydrogen
chioride is. bubbled into the solution for § minutes. The solution is roiary-
evaporated to a residue which is recrystallized from methanol/ether to yield 5-
30 fluoro-8-methyl-7-(2-imidazolinylamino)quinoline  sesquihydrochloride as " a
yellow solid. -
Compaositions
The subject invention involves the use of compositions which comprise a
safe and effective amount of a subject compound, or a pharmaceutically- '
35 acceptable salt thereof, and a pharmaceutically-acceptable carrier. As used
herein, "safe and effective amount” means an amount of the subject compound
sufficient to significantly induce a positive modification in the condition to be




5° ) 4- Cyano- 2, 6-dinitrotoluene. A solution of 4-cyanotol uene

(10.3 g) in t et ranet hyl ene sul fone (65 nlL) is added dropwi se to a
- solution of nitronium tetrafl uoroborate (14.6 g) in tetranethylene -~
sul fone (130 nlL). The reaction is stirred for one hour at 95[err]C.

Addi tional” nitroniumtetrafluoroborate (15. 2] g) is 10 added slowy to the
reaction mxturtmatml Gt | fowt Feidughl vesboid sdrious asigeheffettso(at a réwsonabieThe
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H=11 with d
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dried over sodi % snﬂﬁmepraf@rabiytfm ab@ab@ﬂ%mbdﬂhé‘/QS residue is
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acet at e/ hexane Io fford 4 ano- [ uen a\ Sﬂ-,
7- Ani no- 5- cyano™ ﬁ'é?‘hylcﬂmar%l i%he. p’hanngcevmcg lx,pgce;&bg 8' 2 6-1he
di am not ol uhe ‘phafiBaggutically+acceptable icderiert xas yusedt be(eirl. fikan$, oramcbrzmoce
hl ori de %%& of
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20 that there is no tnteractlon which - would substantially reduce the -
' pharmaceutlcal 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 suitable for administration to
the human or lower animal being treated. |

25 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 carboxymethyl cellulose, ethyl cellulose, and methy!
celiuiose; powdered tragacanth; malt, gelatin; talc; solid lubricants, such as

30 stearic acid and magnesium stearate; calcium sulfate; vegetable oils, such as
peanut oil, cottonseed oil, sesame oil, olive oil, cormi oil and oil of theobroma;
polyols such as propylene glycol, glycerine, sorbitol, mannitol, and polyethylene
glycol; alginic acid; emulsifiers, such as the Tweens®; wetting agents, such
sodium lauryl sulfate; coloring agents; flavoring agents; tableting agents,

35 stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic saline; and
. phosphate buffer solutions. '
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10 * wth concentrated amoni um hydroxi de. The products are extracted
with ethyl ....._.acetate (4x300 nlL).. and the conbi ned extracts dried over :
sodi um sul fate and rotary evaporated. The residue is purified by flash
chromat ography on silica gel, eluting with 50%ethyl acetate/hexane to
af ford 7-am no- 5- cyano 8- 5 rrethyl qui nol i ngy as a yell ow solid.
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evapor at ed. The resifdhe subjastepmpernd is to bg injectedh a6 Peefafragd PRRYactisally-c a
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and dried 18 v#&ffestiveamount of the subject compound which IS preferably from about 0.01

N- ('5- cyano- 8- Nghd Yo anauzwhthhé breferabl rmﬁfabbhhoquhgao bodt 50 Img)\iore

white solid. 2%ri\ferably sﬁll%ﬁ'poa%quﬁ g¥ng Zo (a%outnbg léls&’ p?é?e&%ﬁw:)nm bat

tartrat
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- NG SPMPflRe <ooventienal pRIassy b
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sul fate and rot vapor at resj.due 1s pur

chr omat ogr aphy ﬁﬁxgﬁq?ﬁtﬁ %@R as starch, P!ﬂ?"‘ﬁécﬂﬁ}ﬁqﬁpﬁgﬁmql B'%Fﬁf‘% such as
cont ai ni ng 1% anagmesiumisieiarate, dteanic adifi @nd talc. Glidarité:such as silicon dioxide can
col1d 30 B Q?ﬂs"s“fé@%d RSI398 ol raFaanstid Ahé Powdsr M’ LhiSiihg Hgertds
L-tartaric aci ¢uch as thg 5D&Cyydyes. ﬁéﬂl‘kﬁuﬁddeééoﬁﬁppeﬂﬂ!’@ol Pwesteners QﬂJa
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| ?rgn)cl)lt glr ?r gt gyar}%v%rgeérgydsekl(gdjuvants for éﬂe%?é Wétgmdgpsﬂiésri%k&ﬁ/ comprise
one or more solid diluents disclosed above. The selection of carrier
25 components depends on secondary considerations like taste, cost, and shelf
stability, which are not critical for the purposes of the subject invention, and can

be readily made by a person skilled in the art.
Pereral compositions also include liquid solutions, =~ emulsions,
suspensions, and the like. The pharmaceutically-acceptable carriers suitable
30 for preparation of such compaositions are well known in the art. Such liquid 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, elixirs, emulsions and suspensions include
ethanol, glycerol, propylene glycol, polyethylene glycol, liquid sucrose, sorbitol
35 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 and polysorbate 80; and



11 B _ _ ' Exanpl e 3 Synt hesi s of
5-fluoro-8-nethyl-7-(2-imdazolinyl am no) qui nol i ne sesqui hydro-
chl ori de: : o

CH3
ferr] .. 5 2.6-Dinitro-4-f|uoroto|ue{1$. Fum ng sul furic acid (180
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with 15% et acet aPegfermadneompositions dob- e raubiect | inyeptien include  aqueous
nitrotoluene ass@utions Gomprising & -safd Nehd effedfVe® alithyt @UisiBject Compotind
mxture of 2-ampo: fed %Jro{o%_ic%l intranasal administration. Such compositions preferably
comprise from about 0.001% to about 5% of a subject compound, more
preferably from about 0.01% to about 0.5%. Such compositions also typically

20 include safe and effective amounts of preservatives, such as benzalkonium
chloride and thimerosal; buffers such as phosphate and acstate; tonicity agents
such as sodium chloride; antioxidants such as ascorbic acid; aromatic agents;
and acids and bases to adjust the pH of these aqueous compositions as
needed. '

25 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
administrafion. Such compositions preferably comprise from about 0.1% to
about 50% of a subject compound, more preferably from about 1% to about

30 20%. Such compositions are typically contained in a container with attached
atomizing means. Such compositions also typically include propellants such as
chlorofluorocarbons 12/11 and 12/114; solvents such as water, glycerol and
ethanol; stabilizers such as ascorbic acid, sodium metabisulfite; preservatives
such as cetylpyridinium chloride and benzalkonium chloride; tonicity adjustors

35 such as sodium chloride; and flavoring agents such as sodium saccharin.

Preferred compositions of the subject invention include aqueous
solutions comprising a safe and effective amount of a subject compound

-



ni'trotol uene (4.4 g), glycerin (7.5 g), arsenic(V) oxide hydrate (Al drich,
54%in - w@bSABdC, 5.0 g), and concentrated sulfuric acid_(35.n) is
heated to 140[err]C for 4 hours. The reaction is allowed to cool to-
roomtenperature and diluted with - water (300 nlL). The m xture is
basified with concentrated amoni um hydroxide 30 to pH=10 and extracted
with ethyl acetate (6 x 300nL). The combi netd extracts are dried over -

sodi um sul fate ﬁ%de@t far Xcﬁ%ﬁfﬂtéﬁ@@ar %lﬁl@ﬂgﬁorpr Qe cérﬁﬁo?ltlons préfefdiy

by flash chromato z0N Si ing Wth 25%

| ca
acet at e/ hexane ¢ 8'?‘ iy _abouh @891"{‘10%—399%15%%@ nBaier %%’“B°%’Eﬁ j gore:
12 5- Fl prexferaBlynfedrhydbolt @0 1% Ito rablout 0t3% OCS&B:mat@‘mpoﬂtnms Blsoetyplcally

7-am no- 5- inclUdar Q:n% ﬁl Ei’, Qub %HeQSn/aﬁv%q %%ngstgéﬁﬂ?%gﬁﬁe é\(t)or?de”t)

in water (5 Jr) E roc l'ori Cc acl i trrre
t enper at ur & ¥ or thimerasal,  Rhenyimercuric agatatey ygh LﬁHChoFStFPR‘B’EﬁTB%@e H'B°Q'ﬁeq
m.) is added andeliutesesi povidonst and epi:rmedawatdneltorhaw adjustors] >sugheas ssodium

t ted th 1

e A el b o S i i
sul fate and rot BRSAEAMIOXHanS SugR 3scSodium F"@ tahisylfitee dputy)atedaRydroxy toluene
chr omat ogr aphy and aacbtytt Tysteine; alcids and \Wiasbs: gy behysedaoehdiust thexpHeof these

afford 5- gui nol i nyli sothi ocyanate as a tan solid.
10, Sl Bt

10 N (5- -qui nol i nyl )-N -2-am noet hyl t hi ourea. A
sol ution of 5- rqm@d @omg&m&? Qid ﬁcﬁqu iiRvantice dpelde saligsasuey asn
toluene (40 nl) tdtdeteddnd capsul@s,orinds diquidlsa SuthUtdsosofitiohs?- fispehsiondi andne

(0.76,9) 11 1o YRl idrally i o Ry %féa‘*ﬁ%ﬁ?%w%“e
filtered and dr Rawunh of agusubjectare@paund (iptendedr for topical administration to the
8-net hyl - 7- g n@hb@éﬁhﬁeshhalztré&‘ ISPBEJWEF BHRIHIRAatdh, ASUEN Tc%rrﬁiélsltiéns preferabl
5- Fl uor o- 8- mathéP $2f‘1m S 065){ am n%a*n&“}nne se h droch b&f
m xture of N (5° mRese from A Ay O-91 09 1o =eRyt szﬁf VL ath 5?1? (P38
9) and ner about 04avg doeatidut Bmg) perndesenaSakh (czampds)tlans can beezbated byom
Gol e and the £ ﬁ%ﬂtﬁﬁa%ﬁﬁﬁfr@?&'ﬁ@éhdg gt Sodts, e
wat er (20 rrL) atlie gp BEtheompoun re ed in the gastromtestma tract in he' v:cmxty of
the desnred 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, poiyvinylacetéte phthalate, hydroxypropyl methyl
cellulose phthalate, ethyl cellulose, Eudragit® coatings, waxes and shellac.
Compositions of the subject invention may optionally include other drug
25 actives. Non-limiting examples of drug actives which may be incorporated in the
' subject compositions, and typical dosage amounts of them, include: respiratory
drug actlves classical antihistamines, e.g., chiorpheniramine 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
30 about 60 mg per dose, joratadine from about § mg per dose to about 10 mg per
dose, and cetirizine from about 5mg 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,
35 and acetaminophen from about 80 mg to about 1000 mg per dose; ocular drug
actives: acetylcholinesterase inhibitors, e.g., echothiophate from about 0.03%
to about 0.25% in topical solution; and gastrointestinal actives: antidiarrheals.



PH=10"wi t h concentrated anmoni um hydroxi de. The product is extracted with
nmet hyl ene chloride (4 x 20 nL). The extracts are dried over sodiumsulfate
and rotary evaporated. The residue is purified by flash chromat ography
on silica gel, eluting with 10% met hanol / chl or of orm cont ai ni ng 1%

anmoni um hydr oxi de. 25 The fractions contining product are collected and
rotary evaporga

ed f
fl uoro- 8- et hy p ‘O%%%d%aggﬁ% ﬁb?mnq oTautlon% o|urt1e1 %sm% RA& %sv?/ saor]d 8 lsrqx.hth
solidis suhsgbsvta&ifrpm a__tmutrescmg mm@p mpeb@q:w in an ice bath.
Gaseous hydrog\@fhods chloride is bubbled into the solution for 5 m nutes.
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a . yel | o @ohufhan or loweP EHiaal eRpériencing or at risk Bicespeniencing! nasalt i on

amount of - sEaaRioRo el BolGhsioriREL be Hsfripted it BpaMiagedeBr V¢

t hereof , and GISPWMQM mrdudq bidaspined ligitedrtpi seasonal gdergic mln!tlshé@éﬁen '
"safe and ef f gghén e v:mama«angnemukst@f pbfsnial Ditpeitis, Canme wasBmotor -
Su-f];)i cien Otorﬁcirlx is. : t"%ﬂt gmnmsgya ono gséots'evgf d' f %E 'c% doﬂn&hﬁrtegﬁ'gg t' on
t

bﬂt Ieow enougadmnateos da sdoseowdthin dbe afahget of fram @hogasﬂ;aabmlkg to about
benefit/risk hi C fPab) q,qgm

and | laffe t|v rreti’)“uh ba? Bﬁ”%ﬁ?;?greco%gquHW%Uttg?; % togaﬁg&ét;
and physi cal g/kgoMare iRsRfesebly &heut,ditigokada hput 11189

the conditi Onadtdimstﬂamm obsuch doses isepreferred: e freqbencyneft administration of a-
coneur r enjs  NSLGRK cbiboyRAIACBHIAS to the SBBREMREHILE N bref@rbip e Soou

carrier u rtdse

e
of the attendPRgeAyakqutSix times da")’- m°"€d?fﬁf?§?‘?lytffﬁ'“ (ﬁbq‘h@ Q'US? égtﬁaut
i nvention pretiffesbdsil womthsdbﬁes@ndaﬁéqlﬁenmes ar@. 8186 Preferreabion tre2fitig uther

ht of th 01 %

Aot 90 ar (ESHEE SRR sudt B pREGBHE lucd. COP arfthbthmd: 01 010
preferably from abénotmes @@Q&b@&ﬁhqswjeﬁl igyensiosr isvalvey Wﬁtﬁﬁﬁ’safﬂfd?re!%'frlg
about . 205%orarehtingsHlatEstha byLadmihistsringPa eafddadd etioctVeoamolnt of a subject

compound to a human or lower animal 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
25 preferably still from about 0.01 mg/kg to about 0.1mg/kg. Intraocular
" 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. ' -

30 Ancther aspect of the subject invention involves methods for 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 diarrhea. Each administration of a dose
of the subject compound preferably administers a dose within the range of from

35 about 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




'n addition to the subject conmpound, the conpositions of the subject

i nvention \ggg{, Alsh, @ pharnmaceuti caI | y-acceptable carriern.. . .Jhe...term15
"pharnaceutically-acceptable carrier", as used herein, neans one or nore*
conpatible solid or liquid filler dlluents or encapsulating subst ances

whi ch are sui tabl e for admi ni stratiomgo a human or |ower aninmal. The
term"conpatihle". used herein, neans that the co s of the -
conposi tion -a?@%&ﬁ&bl% %ﬁm‘”'svat'ﬂﬁl‘i’fga(iﬂ?lﬁcl‘@%@W? I"?‘i‘:I‘?édnES[} @\e s¥Risund,
and with each |mérmc;ﬂ'slpr@fem1ty‘1€rbnﬂébotﬁmbetdﬂaboatfsutBrnes daily,i morz preférably

whi ch woul d sqgﬁt’g% h%egqgéggvibgwes éﬂphar maceuti cal efficacy of the
er

composi tion un | nary us Phar maceut i cal | y-accept abl e
carriers nust Compesitionand Methed Examplasent | y hi gh purity and
sufficientBy | ow t (hiecifoliowiag r aosimitinge examplesbiliisirate aben compositions dnd

t he human or 'rR%\ﬁBdé‘B{‘U?é opﬂenﬂhbiéc?%ﬁegmog5 Some exanpl es of

subst ances which can serve as rmaceutl cal |l y- acceptable carriers or
conponents thereof are sugars, such as Example & gl ucose . and sucrose;

starches, such as corn starch and QeilJtablet Compositionl | ul ose and its :
derivatives, vsodi um car boxymnet hyl cel | ul ) | ose, and
nmet hyl m govvdered tragacanth; mal ﬁﬁ—‘g‘%'?‘—%’iné—'?@@ solid '
| ubri cant 40 smﬁ#bl%@ciﬁ“ P ic acid and magnesi um st 2&Pat e; calcium

sul fate; vegetmmtbmnewbloaemvxcel PHa@a®) oil, cogpoonseed oil, sesame
oil, olive oi lDIFEQ‘ g M oi | of theobroma Pyol S such as

propyl ene glyco (j‘P" sor bi manni tol, and g§ yet hyl ene |

gl ycol ; al gi mﬁyrage@csém(aabr@r% )such as the Tweens:14etting agents, such

sodi um | auryl pMayhediem stéaratd Ng agents; flavoring agenggp tableting agents,
35 stabilzzer. ptioxi dants; preservatives; pyroge ee water; isotonic
ald Totaf¥t BOB_

sal i ne; ‘phosphat e buffer sol uti ons.

14 One tabiel iseswrllaweshby acpatient withInasatcangestive. d?nern:mgetsbotbes
used in CRIbstEHtally Qintinidheldhe subj ect conpound is basical ly determ ned
by the way the cofpound I's to be admi ni stered. - If the.

subj ect conpound is to be injected, the—ﬁ-’&ﬂ'@@r ed pharnmaceutically- 5
acceptable carrier is sterile, p@ewab@'_labiét Carhpositiorwi t h bl ood- conpati bl e

20 . ingredient Amount per tablet (mq)
Subject Compound 1 . 150
Mannitol 255.6
Microcrystalline cellulose (Avicel PH 101®) 100.8
Dextrinized sucrose (Di-Pac®) 1995

25 Imitation orange flavor ' 42
Sodium saccharin 1.2
Stearic.acid 15.0
Magnesium stearate . : 3.0
FD&C Yeliow #6 dye _ ' 3.0

30 Pyrogenic silica (Cab-O-S|I®) . 27
Total = W .600.0

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

_  Example C
35 Sublinqual Tablet Composition
* Ingredient Amount per tablet (mq)

Subject Compound 2 o 2.00



stspendi ng agent, the pH of which has been adjusted to about 7.4.

The preferred node of admnistering the subject conpounds is perorally.
The preferred unit dosage formis therefore tablets, capsules, |ozenges, -~
chewabl e tablets, and the like. Such unit gosage fornms conprise a safe and
10 effective amount of the subject corrpoﬂl d, which is preferably from
about 0.01 Ma&annkplt o about 200 ny, nore preferably 2000 about 0.1 ng to
about 50 ng, - nr I i about O. to about 25 ng,
al so prefer abwr%ﬁagg%u{&ﬁ&% q\yfrctﬁll HS‘ {'ﬂ)o t 10 ng. héeBg '

phar maceut i caMIRfR¥e@Rtebl e carrier suitable for. the 025 preparation of
unit dosage fSodianfsdaccharinaral adm nistration are well g@g®wn-in the 15 art.
Tablets tyi c-%tgy_.,cdnpri se conventional pharmaceuti C%J 4 conpati bl e

adj uvants as Lnert diluents, such as cal ci um carbonat’€,” sodi um car bonat e,

manni tol , | acPBedaBied it placedodnderghadengus of @ patient ayithnasal eenpastioniand
sucr ose; alibwadticcgissolve. Theltongestion islrapialydarid substarstiaig dirfinishedr el ose;

| ubricants such as magnesi um st eaggl e Shearic acid and talc.. didants
such as silicon dioxide can 20 be use ; rove flow characteristics of
t he powder nixture. Coloring ada\umal_giuufgﬁmwm FD&C dyes, can be
added foriappraréediest Sweet eners and f | avoCioRthboridni(% whgych as
aspartanme, s E | , peppermint, and frult avors, are

- useful adjuva ﬁ Ho¢°@ﬁ§%g%e tabl ets. Capsul es typi cagz% conpri se one
or nore sol i dBanzalkeniumphiefideed above. The sel ecti o@.@ carrier 25 '
conponent s depRifstirosdl secondary considerations |ike tgppge cost, and shelf
stability, mﬁ-@@gﬁﬁ& not critical for the purposes ofk%&s subj ect

i nvention, an be readily made by a person sKi*'¥fed in the art.
Pereral c&mpoSiycinems al so include |iquid solutions, erfu88ions,

suspensi ons, g | i ke. The pharmaceutical | y-accept@_@*? carriers o
sui tabl e 30 or,_pre i’;\rati on of such compositions are we known in the
art. Such lig Fﬂﬂ&ﬁge' conposi tions preferably cedsdi se from about
0.001 % to ab®otal 3% of the subject - conpound, ntO&OPreferably from

about 0.01% bﬂeﬁgﬁtﬁ %f?ao ﬁ\osﬁ’ of %&I% osition is sﬁ%&?ﬁggd?ﬁ ) ;S?Jm;.Se: ?ﬁgh@? ,?nthHach

syrups, elixirs, . S and sUS S ons’”] gl'ycerol,
propyl ene2Qyl yaestril 9| 3 fatipnt yathinasal congeation. s dheosengestiop; isosubstantially
wat er. For adimiajzhed) on, typical suspending agents include nethyl

cel l ul ose, sodi um carboxynet hyl cell ul kcel[err] RC-591, tragacanth
and sodi um al ginate; typical wetts ts include lecithin and
pol ysorbate 80; and Intranasal Gel Composition
: Ingredient : Composition (% wiv)
25 Subject Compound 1 - 0.10
Benzalkonium chioride 0.02
Thimerosat | 0.002
Hydroxyprdpyl methyicellulose 1.00
(Metolose 65SH4000®) =
30 Aromatics 0.06
Sodium chioride {0.65%) : : as.
Total = ' 100.00

One-fifth of a mL of the composition is applied as drops from a dropper into
each nostril of a patient with nasal congestion. The congestion is substantially
35 reduced. |



15 typi cal preservatives include nethyl paraben and sodi um benzoate.

~ Peroral wousblguid conpositions may al so contain one or nobre conmponents
such as sweet eners, flavoring agents and col orant's di scl osed above.*
O her conpositions useful for attaining systemc delivery of the subject 5
conpounds i nclude sublingual and buccal dosage forns. Such conpositions
typically conprise one or nore of squbIéOflller subst ances such as

sucrose, sor bi tol and- mannltol eg;g plers such as acaci a,
m crocrystalline cellul ose, arb cel L ul ose and hydr oxypr opyl
met hyl cel | ul ose: didants, Inhalaty ners, colorants,

anti oxi dant's mgrddiehtivor i ng agents di scl osed 10%9&3@2_&1&0 be i ncl uded.

A preferred Uﬁ.tyg ering the subject conmpournglg is topically to
the site V\herlge)"'% é:t?lbv ylilag%e5| red: intranasal doses%iﬁ nasal - '
S

- decongest PonAlcohol i nhal ants for asthma, eye drops and creans for
ocul ar di sor gaesrbiaadid peroral doses for gastroin@dstinal disorders. 15
Preferred co é)rﬁha' ons of the subject invention inclugq aqueous

sol utions cog sing a safe and effective anbunt of- a bj ect conpound -
intended for Qﬂwfﬂﬁacph@ﬁ‘%nasal adm ni stration. Such gén‘pos'i tions

pref erably Prop6aM(F $2, F11d) about- 0. 001% to about S#hsf a subj ect
,corrp'ound r.‘etl preferably from about 0.01%to gpgg¢g O.5% Such
conpositi 8ns qes ypically 20 -include safe and effect nmoun
preservatives W%-D@ﬁs st the-agrasprbeempesition ‘%‘ﬁh@ﬂeﬂd@'ﬁﬁd“ﬂﬁfﬁ%‘a%%"ha&ﬁ B¥er s

such as phosp{igatert Witheasthae  THeodsthikic eondition is effectively relieveddi um

chl ori de; antioxidants such as ascorbi d: aromati c agents; and
acids and bases to adjust the pH of t reous conpositions as
needed. 25 Pr ef erred cgopical Ophthalmic Gomposition:ct i nventi on i ncl ude

: a](c:]]lcjeous 15 |petedid fsuspegsi ons, and d(rjy pogsRbositio iwivhg a safe Snd
effective of a,subject conpound intended E atom zation an

t opi cal i nhal%‘ﬂt?lga%°mp°%ﬁn nistration. Such conpositPors preferably

conpri se fronBerzalkorfurhXhiaride about 50% of a subj e®Okonpound, nore
preferably fr@m-gbout 1%to about 30 20% Such conpogdg ons are typically
contained in cont ai ner @ r]m at om zi ng)sgﬂeans. Such

conposi tions ﬁY@f@xYQ‘BV'GS"m? e FUB%D bel I ants such .
chl orof | tmocsodﬁunsméwb]gumd 12/ 114; solvents such a®9.¥ter, glycerol and

et hanol ; st abéb&iﬁﬁ'fé\lé“ﬁg scorbic acid, sodium netghdsulfite;
preservatl ves ce€tyl pyridinium chl ori de benzal koni um
chl oride; tonfetd§ adj ust ors 35. such as sodi um chl o ; and flavoring

agents such agnaaehinofdailhof the.composition is administered directly into each eye of a
patient with glaucoma. The intraocular prassure is substantrally reduced.

25 , Example H
Oral Liquid Composition
Ingredient Amount/15 mL Dose
Subject Campound 3 g 15mg
Chlorpheniramine maleate 4 mg
30 Propylene glycol ' 189
Ethanol (95%) . 1.5mL
Methanol . 125mg
Eucalyptus oil ' 7.55mg
. Flavorants - : | 0.05 mL
35 Sucrose 7659
Carboxymethylcellulose (CMC) 7.5mg

Microcrystalline cellulose and 187.5mg



‘Preferred conpositions of the subject invention include aqueous

solutions conprising a safe and effective anbunt of a subject conpound

16 i ntended for topical intraocular admnistration. Such conpositions
preferably conprise from about 0.000%% to about 5% of a subject
conpound, nore erabl fro bout 0.01%to about 0.5% Such
conposi tions alSed &'\&M\We ude one or nore of preservatives, such
as benzal koni lnnlys}mmm 5 th|_ rrero_sal , phenyl mercuriXx0eagetate; vehicles,
such as pol ox :Ee°nn nodi fi ed cel l ul oses, povi d gd purified water;
tonicity adjus such as sodi um chloride, mannit and gl ycerin;
buffers-such §§B‘&Jt ate, citrate, phosphate and. 3%f|"‘§te,. anti oxi dants.
such as so8i urﬁmmo‘dye, but yl at ed hydroxy tol uermm and acetyl
cyst ei ne; aC| iy "be used to adj ust the hese 10

formul ati ons as neeée Preferred conposi t| ons f the subject

i nvent i on i nclSRfUMphegRhatemanabasic  tablets and cas®es, and |i qui ds,

such as sol ut Immmmmdmd emul si ons (prﬁmgabl y in soft
gelatin capsul,ﬁﬁg g@rl sing a safe and effective mount of a subj ect
‘conpound inte For opi cal admi'nistration to the 15=<%astroi ntesti nal
tract by [3 r orl&8l®ini ni stration. Such conposi tions pr‘laff abl y conpri se

fromabout 0. @néy5imL dbseof 19 ligEIdROMptRRN iBBWaIIBWET Vyod auéﬁtomthnasal

Conventi onal EPHEREN doB Rl mﬂogﬁf Bhe Sﬁ%@ﬁtq'%ﬁ'aép“ﬂaee%? %il?ﬁn%tae

that t he rmsgja@eteffgm ucedr el eased in the gastrointestinal tract

in
the vicinity of 20 the desired topicalg |ég_at| on, or at various tines to
ext end thq desired action. Su h ﬁi_os I ng, typi cally include, but
are not ﬁtted to, one or nore of OBcet ate phthal ate,

pol yvi nyI acet Mﬁg\:@al ate, hydroxypropyl nethylAmount/16ahl Dlosee pht hal at e,
ethyl cel |l ul osgp durfcl@t i ngs, waxes and shel | acg
Conpositions Q Hﬁ%ﬁs&% euct ?nventl on may optionally I n§]

ude ot her drug 25°
actives. Non-I¥4F®$%hg exanpl es of drug actives which

819 incorporated i-n

the subj@lyterimonposi tions, and typical dosage aB0Mnigs of them
include: HgspigabRey ' 300 mg
Methylparaben ' 19.5mg
Propylparaben 4.5mg
Menthol o 225mg
Eucalyptus oil _ : 7.5mg
25 Flavorants 0.07 mL
FD&C Red #40 dye | 30mg
Sodium-saccharin ' : - 30mg
Purified water ' a.s.
Total = ' _ 15mL

30 One 15 mL dose of the alcohol-free liquid medication is swallowed by a patient
with nasal congestion. The congestion is substantxally diminished.
Novel Compounds
Another aspect of the subject mventlon involves novel compounds havmg
the following structure:



drug actives: classical antihistamnes, e.g., chlorpheniramne fromabout 1
ny to about 4 ng per dose, and di phenhydram ne from about 10 ng to
about 50 ngy per dose; nonsedating anti hi stam nes, e.g., terfenadine
fromabout 30 ng to 30 about 60 ng per dose, |oratadine fromabout 5 ng
per dose to about 10 ng per dose, and cetirizine fromabout 5 ng per
dose to about 10 ng per dose; expe22orants, e.g., guaifenesin from
about 100 ng to about 200 mg per dose;g antitussives, e.g.,
- -dext romet hor phan from about 5 ng to abput 30 ng per dose; and

anal gesics, e.g., ibuprofen fromgah =l Nﬁ?_LQ. out 800 ng per dose. 35
and acet am nophen from about 80 put 1000 jng per dose; ocul ar drug
actives: acetylcholinesterase i e, e chot hi ophat e from about

:O|Uti0n; and gastrointestinal

0.03% to about 0.25%in topical
actives: antidiarrheals

R
17 e.g., lop ' r abou : . 3 0 r e, qnd
i smuth —* " subell 18, gve’ AR R 1 chstRsiphsd fithost.of AReR heviRg 1 8
Met hods about 3 cathonatemsc R iswrefarably alkanyl reorerprefasablyfroethyl exethylng or
treating nasmosb preferatty imethylby Irpthe absve rstragture,SRf @ ®pdraifenc6t icyan@gpunt
of a subjgct ound- to a human or | ower ani nal experiencing or at
ri sk of experrencing nasal -congestion. Such nasal congestion may be
associ ated wi t h hrsiared neyekeompounds argi thoselavith e shovensiructure wiereine not

limted to, ¢HREMet aAdR' Gs h?drﬁ'ﬁ_éh._ 2) ®islrAethyl and' RO& cié?ﬁ!?iah_at(sg R igiral

i nfections, gﬁmﬂghhhgs.gﬁrennla rhinitis, .and vasonotor 10 rhinitis. Each
adm ni strati d21YP he subj ect conpound preferably

admi ni sters a dosWhilet tpanticuiar remhpdimeéntsr ofn theosubjech daventidng havealbean

10 10/ KO10T BeSBRL Ryill Y/ Goviby BIABLY skil g bRt rt %&Jvdg%@;f%ﬂ oAl
5 ny/ kg, nore of erably stil], fromabout 0. / Lo about :
perorar | Rlicaliofy sf 136, subiect et can be ade witieut maﬂmﬁ@ngbeof
admi ni st r at i epiribfand scopes objthe tinvemtipnunit iscintendiedotot covére i ithe eagpendednt i on
i s preferabl ﬁgﬂg; : s ' Is re

pref erably frw(??%hsa)'%ut TP%?%?B%&'%% tin m%%ﬁéﬁ?)}hyﬁﬁﬁﬁ doses and

frequencies are also preferred for treating other - respiratory
conditions, such as otitis nedia, cough, COPD and ast hna.



Anot her aspect of [ ' tion involves nethods for preventing 20
or treating gl auciw wm' m !!ﬂm[ng a safe and effective amount of a
tora mu * ] '

subj ect . conpodand¢ .l ower ani mal experf e THAR B ~ of
experiencing gl aucoma. Each admi ni st rdtion of a dose ot r‘B t
conpound preferably adm nisters a dose within th - ut

0.01 [err] o/ kgfiat Gso@Atep Gs0/ kg of a conpound, nore preferably from

about 0.001 ng/kg to about” 1 ng/kg, nore 25 preferably still from about

0.01 ng/kg tq abo 0, o datr _ ) L O ch
doses is pre:3 érrég}.?ﬁ%ﬁggﬁﬁgy{%f%%p@ ?fa? i%%ﬂarﬁ%ﬁ{rbg{slhﬁ}‘gé#
conpound accor di n§opgestian, she pempound baving the ollgwingstarstuges r om about

once to about six times daily, nore preferably fromabout 2 tinmes to about
4 times daily. 30 - Anot heﬁ \ of the subject invention

I nvol ves: net hods for preventing ~. Al | tional bowel

di sorders, such as. diarrhea, by adrni i Jo] q_liﬁ;fé' and effective -
anount of a subject conpound to a huha T owe mal experiencing
or at risk of experiencing diarrhea. Eachladm nistration of a dose - of
t he subj ect conpound preferably adm ni ster a dose within the range of from
35 -about 0. Q@ersiy kg to about 10 ngl kg of a conpound, nore preferably from

about 0.01 /k abqut 5 nor referably still from.ahout 0.1
kg 10 - andd 1% bt siabi o el i rogh ‘8%&?"?‘@ |
preferred. - e ) '
frequency of admi nppt r & @nsglectbd FohT HydFYERO WRSuBstit@bdi Aikadyf M aIkEnpi ect

t f bly f b t bout } day J
preforably ' from abSRMng ek ta § Casben alpms ypsustiyted aIyithis/or ARDYY on
and Met hod Exanpl es 5 having froffitetd 3 carbainraiomsyhydrowy; thigl; eyanopiand halo.

Illustrate the conpositions and . methods of use of the subject -
~invention.

Ex le A .
Oral Tabl et (?arrpoé-i'ftq gha compoyinpg for, mapufacture of aarrrT\Ie)di%ament for preventing or
Amount per tabl et tfemtingiflauSsrhacihie conpoundthaing the following structure:

T

20.0 : | R
N N NH
HN
RC
~ wherein: | .
~{a) R is unsubstituted alkanyl or alkenyl having from 1 to 3 carbon
atoms; and .

(®). 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; cyano; and halo.

3. Use of a'compound for manufacture of a m’e.dicament for preventing or
treating diarrhea, the compound having the structure:

This Sheet Has Been Replaced
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M crc;cryst alline cellulose (Avicel PH 102[err]) 80.0 Di cal ci um

| N el
(rresirer |INMHI " oonesim R R imem) -

3.0 15 Total 2BBPRACED -
~tablet is swallowed by a patlent W|th nasal congestion. The congestion is
substantial |l y-di m ni shed. : Exanple B
Chewabl e Tab\hlbefe(mnpom tion 20 Inaredient '

Amount per tabl etgaf M)R u :
15. 0 Nanni t (I § is uns@HHthetd QQQR?I &daﬂxenyl having fré:g%1 to 3 carbon

M crocrystal line cel | ('9%& 8icel PH 101[err]) 100.8 Dextri ni zed
~sucrose (Di-Pac[dpP)]) R is selected frb@D HydiSgen) rarisabsiitate aligayl bavalkeny!
4.2 Sodi um sacchafavihg from 1 to 3 carbon atoms; unsu Rstituted T\bla'uo or alko
Stearicacid § Slum Stearate
30 ED&C Yel | ow ﬁn)avmfrom 1 to 3 carbon atoms; hydroxy; thiol; cyago;-gnd ’Fﬁ’?ogeni c
silica (Cab-O-Sil[err]) , 2.7 Total =

. 600.0 - £ne 130 of al CorpEUrRf
congestion. The con&estl n f?@ﬁ@%g‘f I y red&?ﬁégﬁ%r Wé&nﬂﬁ&%lr

Exanple C 35  treating asthma, the compo ‘?'I@ng\ SfBIRU: Conposi ti on

| ngredient . RAnmount per tablet (ng) -

Subj ect Conpound 2 '

19 Manni t ol

M crocrystani ne cellul ose (Avi cel 1) HN

2.00
N\{—NH 2.00
\zy 00 -
. R'
‘wherein:
(a) | R is unsubstituted alkanyl or alkenyl having from 1 to 3 carbon
atoms; and
(b) R'is selected from hydrogen; unsubstituted alkany! or alkenyl

having from 1 to 3 carbon atoms; unsubstituted alkylthio or alkoxy
having from 1 to 3 carbon atoms; hydroxy; thiol; cyano; and halo.
5. The use of any of Claims 1-4 wherein any alkyl portion of R’ is methyl.
6. The use of any of Claims 1-5 wherein R is alkanyl, preferably methy!.
7. The.;use of any of Claims 1-6 wherein R' is selected from hydrogen,
matbyl ethyl, methoxy, cyano, fluoro, chloro and bromo, preferably from
: hydrogen fluoro and cyano

8. The use of any of Claims 1-7 wherein the compound is administered
perorally.

9. The use of any of Claims 1, 5-8 wherein the compound is administered
topically to nasal tissue.

10. A compound having the structure:

is Sheet Has Been Replaced
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M nt flavorants 0. 25 Sodi um saccharin
0.08 5 Total : 33.3

B LI e T e s A g

I ntranasal Solwution Conposition 10 I ngredi ent
Conposition (% w v) Subj ect Conpodpd 3
0.-20 Benzal koni um chl ori de N ' N 0.02 :
- Thi mer osal 0. d- Sor bi t ol
5.00 15 dycine HN 0. 35 Aromatics
0. 075 Purified water . o 0.SsS. Total =
100. 00 One-tenth of a nL of the composition is sprayed froma punp
actuator intqQ ea EHL nostril of a patient with nasal congestion. The
congestion is su nti
Exanpl e E BRI éfnsubfstutdi%&na fgrn keqy! faying fram 1 to 3 garbon
I ngredi ent atoms, preferably methy sition (%wv) 25 Subject
Conpound- 1 (b) R'is selected from hydrogen, flucro a"%éYﬂ'!ﬁ'koni'um' chl ori de
0.02° Thi mer osal . ) ' 0. 002
Hydr oxypr opyl nethyl cel |l ul ose ' - 1.00 _ (Met ol ose
65SH4000) 30 Aromatics . - 0.06
Sodi um chl oride (0.65% g.s. Total =
100. 00 One-fifth of a nL of the conposition is applied as drops froma
dropper into each nostril of a patient with nasal congestion. The

congestion is substantially 35 reduced.

heet Has Been Replaced
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20 ' Exarrpl e F

I nhal ati on Aerosol Conposition I ngredl ent - :
Conposition (% w v) Subj ect Corrpound 2 50
5 Al cohol 33.0 Ascorbic acid
0.1 Ment hol _ Sodi um
Saccharin - I F114)
saceharin il - 7-(2-IMIDAZOLINYLAMING)QUINBILIRE q@ypéﬁ%?ogm s
of the aerosol conposit U&EFHLW&ALWA-QQNDREM@@EE’G’OR)&G@NE&T& by a
patient wth asthma. The asth | [ Wwwely relieved.
Example G = nﬁbscr ﬁi Efé osition 15

| ngr edi ent The subject invention involvesnmetriadsoof (reatinig nasal coﬁgl@yﬁﬁ

| (C)Jo(r)r;l)ound 4EDTA comprising administration, to a’hdfhan of I&%F%‘rﬁﬂgf g'g‘r%éao dr%eh

Hydr oxyet hyl cellreatgent ohia safe . alnérefj’qmve armount50f 2 campbund having the
met abi sul fite follow:ng structure: . 0.10 Sodi um chl ori de (0.9%
g.s. Total = 100.0 One-tenth
of a nL of the conposition i's administered |rectly Into each eye of a
patient with glaucoma. The int raocul ar ypressurenis substantially reduced.

25 Ex NH

Oral Liquid Conposition I ngr edi HN _
- Anount/ 15 nlL Dose " Subj ect Conpo 15 ng.

Chl or pheni ram ne nal eat e ' 4 ng 30 Propyl ene gl ycol

1.8 g Et hanol (95% ' R .5 L

Met hanol - ' 12.5 ny Eucal yptus oil

7.55 ng wherein: .

- (&)  Ris unsubstituted C1-C3 alkanyl or alkenyl; and .
(b) R is selected from hydrogen; unsubstituted C4-C3 alkany! or
alkenyl; unsubstituted C4-C3 alkylthio or alkoxy; hydroxy; thlol
cyano, and halo. '
The subject invention also involves the use of such compounds for
preventing or treating other respiratory, ocular andfor gastrointestinal
disorders. The subject invention also involves novel compounds having the
above structure whaerein R' is hydrogen or fluoro or cyano.l



* Fl avorant s " i | . 0.05 nl_ 35 Sucrose

7.65 ¢ Car boxynet hyl cel | ul ose .( CNC) : |

M crocrystal line cellul ose and _ 187.5 EPLACEME’W ‘SHEET

21 . Sodium CMC (Avicel RC 591f[err]) Pol ysorpal e 80

3.0 ny dycerin " ' 2 oAl 1999

Sor bi t ol ' 300 ng- FD&C Red #40 |dyle

3 ngy Sodi um saccharin : 22.5 ny Sodi um
phosphat e nonobasi ¢ 2 44 ny Sod ' dr at e

28 mg s, i MR Stirys 80} FTOt@oth; “"Heteroaromatic Analogues of the ag—

f the | . b |
pat ot ALRSTEEERr Partal Rgeaitl GO s chaledobb8tee vob 5 (B PP it s

The conge&Z7etb3ddCrarenyK A., M.GosScratten e&f NCT.i VidloynpsedycéEdfects of az-

Exanpl e Jadranoceptor Agonists and of Related CEhiplouhbig Wil AG8FRRRIh @Nand on
| ngredi en late Cvel Activity in. H érlmuptl/,ASBrrL e ?‘ﬁbja'i‘“
Conpotnd enylate Cyclase Activity in, Humang % ets”, . rmac., Vol

8.16 g (1984, pperbin-476; U.S. Patent No. 3,890,319 issued to Danield@tzan$rzoey
fgrgi tol g Thomas on June 17, 1975; and U.S. Paterﬁoglo'f'%,091,52'3951@56%83(@133”
Meht hglg Gluc'ho»[/ggyoﬁ aggbr%gry 25, 1952. However, many, qﬁjnpoundsEﬁ@aqegg{qjs oi |
7.5 ng 25strdetaeotcathiase of the subject invention do not provide the adlivily arid
FDEC fged dAQifdH§ desirable when treating respiratory, d2idP 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 .and insomnia, particularly when
15 administered systemically. 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 compounds having
substantial activity in preventing or treating nasal congestion.
It is a further object of the subject invention to provide such compounds
20 which do not cause hypotension, drowsiness, hypertension, insomnia or other
undesirable side effects, particularly when administered systemically.
It is also an object of the subject invention to provide compounds for
treating cough, chronic obstructive pulmonary disease (COPD) and/or asthma.
It is also an object of the subject invention to provide compounds for
25 treating glaucoma and/or diarrhea. |
It is a still further object of the subject invention to provide such
compounds which have good activity from peroral and/or topical dosing.

30



* Sodi um saccharin 30 ny Puri Li.gd—-wa?ar

qg.s Total = : CEMENI SHEET1S L

dose of the alcohol-free liquid nedication is swall Yt TENT :
wi th nasal congestion. The congestion is substanti al r&mm

Novel Conpounds Anot her qaspect of the sub evt2| nvol ves
novel conpounds havi ng the follow ng structure:

22 In accordance with a first asFect of éheP eser]t lﬁferrﬂtloE t
above structure, R is unsubstituted a or al ken

LS
about 3 tﬁgﬁq erably al kanyl nmore preferably methyl or
et hyl ; E@%%ﬁgta pre eb%ﬁ@'j In the above structure, R is hydrogen
or cyano or 5 fluoro. Preferred novel conpounds are those
wi th the above structure whereiR (1) Ris nethyl and R is hydrogen,
(2) Ris nmethyl and R_is cyano} and (3) Ris methyl and R is fluoro.

re is rovndeda In the

Wil e particular enbo he sutNect invention have been 10
described, it w |k S t 0 NQse tiggart that various
changes and ifi ifons of tHe subj i nventron can be nmade wi t hout
departing from-the rit and scope_of the inyention. It is intended
to cover, in the ap s afmstlcatlonsthat are
within the scope of tF [

wherein:
| (a) R IS unsubstituted alkanyl or alkenyl havmg from 1 to about 3 carbon
atoms and
(b) R' is selected from the group consisting of hydrogen; unsubstituted
alkanyl or alkeny! having from 1 tb about 3 carbon atoms; unsﬁbstituted

alkylthio or alkoxy having' from 1 to about 3 carbon atoms; hydroxy; thiol;

- cyano; and halo.

In accordance with a second aspect of the present invention, there is provided a

compound having the structure:

wherein:



(a) R is unsubstituted alkanyl or alkeny! having from 1 to about 3 carbon

atoms; and

(b) R' is selected from the group consisting of hydrogen, fluoro and cyano.

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 follqwing

structure;

" CLAI M5 1. A conpound having the structure: E
wher ei n: (a) Ris unsubstituted al kanyl or al k=BEPLm;NTf$ IL to
about 3 carbon atons; and (b) R is sele¢t¢d fromthe grpup
consi sting of hydrogen; unsubstituted al kanyl ¢r alzk@ngumis%ng rom
1 to about 3 carbon atons; unsubstituted al kyl ghilo or al koxy -having
from1l to about 3 carbon atons; hydroxy; thiol; cyano; and hal o.
2b



" 2. A conpound havi ng the structure . R [err]

wher ei n: L =3 R

i s unsubstituted al kanyl or al kenyl having from 1 to abg ﬂEREAGEMENT SH\EEII'

atons; and (b) R is selected fromthe group qonfststiTg of

hydr ogen, fluoro and cyano. 23 _ 20 AUG 1999
CLAIMS_

1. A compound having the structure:

wherein:
(a) R is unsubstituted alkanyl or alkenyl having from 1 to about 3 carbon
atoms; and
(b) R’ is selected from the group censisting of 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;

cyano; and halo.

2. A compound having the structure:

wherein:

A



) 3 The 'c.orrpou‘nd of claim2 wherein Ris met hyl or ethyl. 4. The conpound
of claim2 wherein Ris nethyl, and R is hydrogen. ( otHe—o6
claim2 wherein Ris nethyl, and R is cyano. 6. Thg REBMEEMEMfgﬂEET n 2
wherein Ris nmethyl, and R is fluoro.

20 AUG 1999

4

' 24
(a) R is unsubstituted alkanyl or alkenyl having from 1 tdW

atoms, and

(b). R'is selected from the group consisting of hydrogen, fluoro and cyano.
3. The compound of claim 2 wherein R is methyl or ethyl.
4. The compound of claim 2 wherein R is methyl, and R' is hydrogen.
5. The corﬁpound of claim 2 wherein R is methyl, and R' is cyano.

6. The compound of claim 2 whérein R is methyl, and R' is fluoro.

* [+ L M s *



