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TECHNICAL FIELD
The subject  invention relates to certain substituted

 B6-(2-imidazolinylamino)quinoline 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, pamcularly
diarrhea.
BACKGROUND OF THE INVENTION

lnformition 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: Timmermans,
P.BMW.M., 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 (1990), pp. 133-185;
Timmermans, P.B.M.W.M. & P.A. van Zwieten, "a-Adrenoceptor Agonists aqd

. 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 vitro Pharmacological Procedures for Assessing the
a4 and ap-Selectivity of Test Compounds: (2) a-Adrenoceptor Agonists”,
European Journal of Pharmacology, Vol. 129 (1986), pp. 57-64; Timmermans,
P.B.MW.M,, A de Jonge, MJ.M.C. Thoolen, B. Wilffert, H. Batink & P.A.
van Zwieten, "Quantitative Relationships between o-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.MW.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 Joumal of Pharmacology and Experimental
Therapeutics, Vol. 219, No. 3 (1981), pp. 760-767; Chapleo, C.B., J.C. Doxey,
P.L. Myers, M. Myers, C.F.C. Smith & M. R. Stillings, “Effect of 1,4-Dioxanyl
Substitution on the Adrenergic Activity of Some Standard o-Adrenoreceptor

Agents”, European Journal of Medicinal Chemistry, Vol. 24 (1989), pp. 619-622;
Chapleo, C.B., R.C.M. Butler, D.C. England, P.L. Myers, A.G. Roach, C.F.C.
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1, 4- Di Oxanypﬁ‘ects such as causing hypertension and insomnia. There is a need for new
16 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.
It is a further object of the subject invention to provide such compounds
20 which do not cause hypotension, drowsmess 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 (COPD) and/or
asthma.
25 It is also an object of the subject invention to provide novel compounds
for 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
30 -~ The subject invention relates to compounds having the structure:

T

(8 Ris unsubstituted C4-C3 alkanyi or alkenyl;
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Pl at el et s” I ( 4 Pat ent
No. 3,890, 319 i sued fm"%y Ay el %ﬂg%ﬁ%ﬁ ¢ 63 Shkan #egn 1975:

n| e n Ju
and U. S5 Patent Ko sﬁ*e@v_?a ylsmoBgsHRSIttdd with, WatRE: IRl BELRTING, o5
1992. However, many unsybstituted G4-Giedikylthio or atkoxyctamiso;t anstiistituted t he

subj ect invention dogppe: PRALLESIGEE a6t | &)l05 28bbstituted amido; halo;
' unsubstituted sulfoxide; unsubstituted suifonyl; and cyano;
pharmaceutical compositions containing such compounds, and the use of such
10 compounds for preventing or treating respiratory, ocular, and/or gastrointestinal
disorders.
DETAILED DESCRIPTION OF THE INVENTION
As used herein, “alkyl" means a straight or branched hydrocarbon chain,
saturated or unsaturated, unsubstituted or substituted. Unless otherwise
15  specified, preferred alkyl is alkanyl or alkeny! as defined herein, especially
alkanyl; preferred alkyl is C4-C3, particularly Co, and especially methyl; and
preferred alkyl is unsubstituted.
As used herein, "alkanyl" means a saturated hydrocarbon substituent,
straight or branched chain, unsubstituted or substituted.
20 As used herein, "alkenyl" means a hydrocarbon substituent with one
' ~ double bond, straight or branched chain, unsubstituted or substituted.
As used herein, "alkyithio" means a substituent having the structure Q-s-,
where Q is alkyl.
 As used herein, "alkoxy" means a substituent having the structure Q-O-,
25 where Q is alkyl.
As used herein, "amide” means a substituent having the structure
NH2-CO-, where one or both hydrogens on the nitrogen can be substituted with
alkyl. '
As used herein, "amido" means a substituent having the structure
30 H-CO-NH-, where the hydrogen, on the carbon can be substituted with alkyl.
As used herein, "halo" means fluoro, chloro, bromo and iodo.
As used herein, "sulfoxide” means a substituent having the structure
HSO-, where the hydrogen can be substituted with alkyl.
As used herein, "sulfonyl” means a substituent having the structure
35 HSO2-, where the hydrogen can be substituted with alkyl. '
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t he struct oeabout 3 carbon atoms. R is preferably alkanyl. R is more preferably methyl
or ethyl, most preferably methy!. .

In the above structure, R' is selected from unsubstituted alkanyl or

alkenyl having from 1 to about 3 carbon atoms; unsubstituted alkyithio or alkoxy

10 having from 1 to about 3 carbon atoms; hydroxy; thiol; and halo. R'is preferably
alkanyl, more preferably methyl or ethyl, most preferably methyl. R' which is
alkylthio or alkoxy is preferably saturated, also preferably C4 or Co, more
preferably methylthio or methoxy. . R' which is halo is preferably chloro or
bromo, more preferably chloro.

16 In the above structure, R" is selected from hydrogen; unsubstituted
alkanyl or alkenyl having from 1 to about 3 carbon atoms; methyl
monosubstituted with hydroxy, thiol or amino; unsubstituted alkylthio or alkoxy
having from 1 to about 3 carbon atoms; amino; halo; unsubstituted amide;
amido, unsubstituted or substituted with alkanyl or alkenyl having from 1 to

20 about 3 carbon atoms; unsubstituted sulfoxide;” unsubstituted sulfonyl; and

- cyano. R" which is alkanyi or alkenyl is preferably unsubstituted. R" is also
preferably alkanyl, more preferably methyl or ethyl, most preferably methyl. R"
which is alkyithio or alkoxy is preferably saturated, also preferably C1 or Co,
more preferably methylthio or methoxy. R" which is halo is preferably fluoro,

25 chlor6 or bromo, more preferably chloro, or especially fluoro. R" which is amido
is preferably unsubstituted or substituted with methyl or ethyl. R" is also
preferably cyano.

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

I
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where R, R' and R" are as indicated in the following table:
Compound No. _R_ R ' R"
CH3 Cl H
CH3 CH3 H
CH3 CH3 CH3
CH3 CH3 OCH3
CH3 OCH3 H
CH3 CHga Cl
CH3 CH3 F
CHg3 CH3 CN
The compounds of the subject invention are particularly useful for the
treatment of nasal congestion associated with allergies, coids, 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

O ~NOOOHE ON -

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 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 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
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havi ng t he blasalceavlb'"(mg Otolarynng, Vol. 96 (1972), pp. 524-629). Antiglaucoma
activity is determined by measuring intraocular pressure. (See, e.g., Potter, D.,
“Adrenergic Pharmacology of Aqueous Human Dynamics", Pharmacol. Rev.,
15 Vol. 13 (1981), pp. 133-153). Antidiarrheal activity is determined by measuring
the ability of the compounds to inhibit prostaglandin-induced diarrhea. (See,
e.g., Thollander, M., P. Hellstrom & T. Svensson, "Suppression of Castor Oil-
Induced Diarrthea by _Alpha-2 Adrenoceptor Agonists”, Aliment. Pharmacol.
Thera rap., Vol. 5 (1991) pp. 255-262). Antiasthma activity is determined by
20 measuring the effect of the compound on 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 5-
Lipoxygenase and Cyclooxygenase Inhibitory Activity, Wy-45,911, on
. Leukotriene-D4- and Antigen-induced Bronchoconstriction in Guinea Pig", Int.
25  Arch. 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 determined by measuring the number
30 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 (1992), pp.
187-195).
35 The compounds of the subject invention are syrithesized using the
following general procedures:
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NO, HiCO R* SnCly,
FeCla, ZnCly, HCI ~ FEthanol
Hz _

l R'
w! . R Rll R
P NCS  Thiophosgene, NH,
HCI, H20
-+ | ——
: or di-2-pyridyl
& thionocarbonate R

ect Has Been Replaced

\\Il\l\\ O



The subj ect invention involves novel conmpounds having the follow ng

st ruct ur &yo sd/REd

preferably al kanyl. Ris nore pyefer A A.F@FN or ethyl, nost
preferably nethyl. I Vet 1 uc ure, R is selected from
unsubsti tuted alkanyl or al kenyl having from1l to about 3 carbon

atons; unsubsti

arbon atons. R is

preferably methyl or ethyl, nost preferably nethyl. R which is

al kyl thio or aﬁ,kox | grably saturated, also preferably Cferr] or
Cerr], nore -et'€rabl yy nethylthio or R which is halo is
preferably chlLk NH. b , nmore prefergbly : In the
above struct 5 selfect eHg{QAeiphydr ogen; {I‘%FK al kanyl
or al kenyl hgving 1 go d4bour 3 carpon atong 8t hy b

10

15

20

R R
In the above scheme, where R' is alkoxy or alkylthio, the corresponding
hydroxy or thiol compounds are derived from the final compounds by using a
standard dealkylating procedure (Bhatt, et al., "Cleavage of Ethers", Synthesis,

1983, pp. 249-281). In the above scheme, when R" = cyano, the cyano moiety
can be converted to substituted methyl or amide by standard functional group

“conversions. {See March, Advanced Organic Chemistry, 3rd ed., Wiley, 1985).

The following non-limiting examples provide details for the syntheses of
compounds of 6-(2-imidazolinylamino)quinoline the subject invention.

Example 1
Svnthesis of 5.8-dimethyl-6-(2-imidazolinylamino)auinoline:

\[\_)NH

HN

CH,

5.8-Dimethyiguinoline. To a mixture of 2 5-dimethylaniline (20.73 g),
glycerin (54.81 g) and arsenic pentoxide hydrate (As205-xH20) (Aldrich, 54%
As, 35.06 g) under argon and in a 1L 3-neck round bottom flask equipped with a
mechanical stirrer is carefully added sulfuric acid (61.6 g). The resulting hot
solution is then heated at 140-150°C for 4 hours. The reaction mixture is then
cooled to room temperature and slowly basified to pH=10 by the addition of
ammonium hydroxide solution (28-30%). After a period of about 10 minutes the
basic solution is acidified to pH=5 by the addition of glacial acetic acid and
extracted with methylene chloride (CH2CI2) (3 X 500 mL). The organic layer is
then washed with water (2 X 500 mL) and brine (2 X 500 mL), dried over
magnesium sulfate (MgS04), filtered, and rotary evaporated to yield crude

quinoline (31 g) which is flash chromatographed on silica gel eluting with 10%

] 5 I n the above structur epcrAi$sanamsubstituted
al kanyl or al kenyl having from { tyi5 g '

utig2+Ethylletlet hi o or al koxy 10 having from1l to about 3
carbon atons; hydrDiaming hiol; and halo. R is preferably - al kanyl ,
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unsubstituted am de; am do substituted with al kanyl
or al kenyl having from1l to 20 about 3 carbon atons; unsubstituted
sul foxi de; unsubstituted sul fonyl; and9 cyano R' which is al kanyl or

al kenyl } s &n RIctb Mo DE binbBldicomaini c%ilans ar? ﬁ@r:i'lﬁfrgﬁ:laéﬂcb’rot?é anKI B
al kyl thi o of¥ aﬁ&%&é‘%e@%ﬁé‘égwﬂﬁiﬁ Qted al o preferably Qlerr] o
derr],  norkSBimetwhbmiiroauinsline.h58-dmethylquingiinert1.28g). dn ai 250 o |s
pr ef er abl y ifduharsm&ﬁ fldsk! & CoBledPI®PC HR' h ﬂb@iﬁ;@bbdthchhg%o{ar od or
Cohort TR Sttt iR bl e s acaad oy Vi atbitlr UL SA i
Preferred cthapoternad temperature; dbgs oot éxceedBPCn Thnessalutignais railswlad\to stir ahe
follow ng sfgitininfed then cooled to -15°C in an ethylene giycol-dry ice bath. Nitric acid
(1.7 mL, 69-71%) in sulfuric acid (50 mL) is added dropwise (via syringe) at
such a rate that the reaction temperature does not exceed -3°C. After 10
10  minutes, the reaction is poured into a beaker of ice and basified slowly to pH 10
by the addition of ammonium hydroxide solution (28-30%). The product is
extracted with ethyl acetate (3 x 500 mL). The brganic layer is dried over
MgSOy4, filtered, and rotary evaporated to yield crude product (2.6 g) which is
flash chromatographed on silica gel eluting with 15% ethyl acetate/hexane.
16 Compound-containing fractions are combined and rotary evaporated to yield
5,8-dimethyl-6-nitroquinoline.
5.8-Dimethyl-6-aminoguinoline. To a solution of 5,8-dimethyl-6—
nitroquinoline (1.41 g) in ethanol (17.4 mL) under argon is added iron (Fe)
(1.21 g) and glacial acetic acid (2.56 g). ' The mixture is refluxed for two hours.
20 More Fe (1.23 g) and glacial acetic acid (2.49 g) are added to the reaction,
which is allowed to reflux for an additional hour. The reaction is poured into a
beaker of ice and adjusted to pH 10 by careful addition of a saturated solution of
poiassium carbonate. The product is extracted with methylene chloride and the
organic layer is dried over sodium sulfate, filtered, and rotary evaporated to give
25  5,8-dimethyl-6-aminoquinoline. . '
5.8-Dimethvi-6-isothiocyanotoquinoline. To a solution of 5,8-dimethyl-6-
aminoquinoline (0.85g) in 0.1N HCI (52 mL) is added thiophosgene (0.4 mL)
dropwise. The reaction is stired for 10 minutes, by which time a yellow
precipitate has formed. 1N sodium hydroxide (NaOH) (52 mL) is added to the
30 reaction and a white precipitate forms immediately. The reaction mixture is
allowed to stir 10 minutes, after which time the product is extracted with
methylene chloride (3 X 100 mL). The organic layer is evaporated to a small
volume and the residue filtered through a bed of silica gel, which is eluted with
25% ethyl acetate/hexane. The filtrate is evaporated to yield 5,8-dimethyl-6-
35 isothiocyantoquinoline. |
6-{N-2-aminoethyl)thioureido-5.8-dimethylguinoline. To a solution of
ethylene diamine (2.00 mL) in toluene {21 mL) under argon is added dropwise a
solution of 5,8-dimethyl-6-isothiocyanatoquinoline (0.88 g) in toluene (21 mL).
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acetate (1.85 g) in ethanol (41 mL) is heated to reflux. As the reaction warms to
reflux, the mixture turns dark brown. After a few minutes at reflux temperature,
the reaction becomes black. The cooled reaction mixture is filtered through a
bed of celite, which is washed with ethanol. The filtrate is rotary evaporated
and the residue taken up in water and basified to pH 10 with a saturated
solution of potassium carbonate. The product is extracted with chioroform (3 x
250 mL). The organic layer is evaporated to a small volume which is then
filtered through a bed of silica gel to remove residual mercury saits. The bed is
washed with copious amounts of methanol and the filtrate is rotary evaporated
to yield 1.3 g of crude product. A solution (10 mL) of this crude material in
methylene chloride is fitered through another bed of silica gel to remove
baseline material, washing the bed with 20% sat. methanolic NH3/chioroform
and rotary evaporated to a crude material which is suspended in boiling ethyl
acetate and filtered hot. The filtered material is the desired 5,8-dimethyl-6-(2-
imidazolinylamino)quinoline (0.51g). A dihydrochioride salt is generated by

~bubbling HCI through a cold suspension of the quinoline in methanol. The

25

30

methanol is rotary evaporated to a residue which' recrystallizes from
ethanol/ether to  yield  5,8-dimethyl-6-(2-imidazolinylamino)quinoline
dihydrachloride. |

Example 2
Synthesis of 6«(2-imidazolinyiamino)-4.5 8-trimethviquinoline:

6-Nitro-4,5 8-trimethviquinoline. A mixture of 2,5-dimethyl-4-nitroaniline
(0.96g), ferric chioride hexahydrate (2.50g), zinc chioride (0.094 g),
concentrated hydrochloric acid (0.481 mL), and ethanol (8 mL) is heated to 60°
C. 1,3,3-tfrimethoxybutane (0.73 mL) is added dropwise while the reaction
mixture is kept at 60°C. The reaction mixture is heated at reflux overnight and
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are washed with saturated sodium bicarbonate solution, dried over sodium
sulfate, filtered and evaporated to afford a crude product. The crude product is
purified by flash chromatography using 25% ethyl acetate in hexane as eluent,

16  providing 6-amino-4,5,8-trimethylquinocline.
6-Isothiocvanato-4.5 8-trimethylquinoline. A mixture of 6-amino-4,5,8-
trimethylquinoline (0.37 g), di-2-pyridyl thionocarbonate (0.494 g) . (DPT)
(Aldrich), dimethylaminopyridine (0.052 g) and methylene chloride (4 mL) is
. stirred at room temperature for 2 hours. An additional 100 mg of DPT is added,
" 20 and stirring is continued for one hour. Another 100 mg portion of DPT is added,
- and the reaction is stirred at room temperature for one more hour. The n"nxture
is concentrated by evaporation and purified by chromatography through a short
column consisting of layers of sandfflash ‘silica gel/sand, using 20% ethyl
acetate in hexane as the eluting solvent, providing 6-isothiocyanato-4,5,8-
25 trimethylquinoline. "
2-Aminoethvl)-N'-(6-(4 5 8-trimethylquinolinyl))thiourea. To a sociution
of ethylene diamine (0.586 mL) in 2.5 mL of toluene is slowly added a solution
of 6-isothiocyanato-4,5,8-trimethylquinoline (0.40 g) in toluene (10mL). The
reaction mixture is stirred at room temperature for 2 hours and then placed in a
30 refrigerator overnight. The solid which forms is filtered, washed well with
toluene, and dried, - providing N-(2-aminoethyl)-N'-(6-(4,5,8-
trimethyliquinolinyi))thiourea.
6-(2-imidazolinylamino}-4 5.8-trimethylgquinoline. @~ A mixture of N-(2-
aminoethyl)-N'-(6-(4,5,8-trimethyiquinolinyl))thiourea (0.461 g), mercuric (li)
35 acetate (0.602g), and methanol (20 mL)is stirred at room temperature for
4 hours. The reaction mixture is filtered though Celite, and the Celite is washed
well with methanol.” The filtrate is evaporated. The crude product is purified by
flash chromatography, eluting with a 20% methanol in methylene chloride
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Synthesis of 5 8-dimethy-6-(2-imidazolinylamino)-4-methoxyquinoline

OCH; CH,

' Nﬁ—m-l
HN\)
N
CH;

5.8-Dimethvl-6-nitro-4-quinolone. In a flask is placed 5,8-dimethyl-4-

quinolone (5.18 g, 29.9 mmol) (prépared according to Burckhalter, et al.,

.15 J. Am. Chem. Soc,, Vol. 70 (1948), p. 1363) with sulfuric acid (30 mL). After

- stirring for 10 minutes, the flask is cooled in ice and concentrated nitric acid

(1.0 mL, 30.2 mmdl) is added dropwise. After the addition is completed, the

mixture is stirred for 15 minutes in ice. The mixture is then poured onto crushed

ice and allowed to warm to room temperature. The gray solid is filtered and

20 washed with water. The solid is recrystallized from hot methanol to give 5,8-

dimethyi-6-nitro-4-quinolone.

' 4-Chloro-5 8-dimethy|-6-nitroquinoline. In a flask is placed 5,8-dimethyl-

6-nitro-4-quinolone (3.01 g, 13.8 mmol) with phosphorus oxychloride (41.3 g,

268 mmol). The mixture is refluxed under argon with stirring for 3 hours. After

25 cool?ng to room temperature the mixture is poured on crushed ice, and

concentrated ammonium hydroxide (100ml) is added. Extraction with

chloroform (2 x 200 mL), drying over potassium carbonate, filtration and solvent
removal by rotary 'evaporation gives 4-chioro-5,8-dimethyl-6-nitroquinoline.

5,8-Dimethyl-4-methoxy-6-nitroguinoline. In a flask is placed 4-chloro-

30 5,8-dimethyl-6-nitroquinoline {1.52 g, 5.4 mmol) with sodium methoxide (2.27 g,

4.2 mmol) and methanol (25 mL). The mixture is refluxed under argon with

stirring for 21 hours, diluted with water (100 mL) and methanol (50 mL) and

extracted with dichloromethane (2 x 200 mL). The organic layer is dried over
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room temperature for 2 hours. e solvent is removed by rotary evaporation
i nvention are synt hes| ze{j Lﬁ‘n‘ﬂ thﬁn
16 and the product is purified by flash chromatography (8/2 hexanes/ethy! acetate)
to give §,8-dimethyl-6-isothiocyanato-4-methoxyquinoline.
5,8-Dimethy|-44methog-6;(¥N-{2-aminoethyl)thioureido]guinoline. To
ethylene diamine (2.25g, 37 mmol) is added dropwise a solution of 5,8-
dimethy!-s-ispthiocyanatoA-methoxyquinoline (501 mg, 2.1 mmol) dissolved in
20 dichloromethane (20 mL). The mixture is stirred at room temperature overnight.
The resulting solid is removed by filtration and washed with a small volume of
dichioromethane. The remaining solid is dried under a vacuum for several
hours, providing 5,8-dimethyl-4-methoxy-6-(-N-(2-aminoethyl)-
thioureido)quinoline.
25 5.8-Dimethyl-4-methoxy-6-(2-imidazolinylamino)quinoline. A mixture of
- §,8-dimethyl-4-methoxy-6-(-N-(2-aminoethyi)thioureido)quinoline (493 mg,
1.6 mmol) and mercuric acetate (537 mg, 1.7 mmol) in methanol (60 mL), is
stirred at room temperature for 2 hours, and then filtered through Celite. The
filtrate is added to 10% aqueous potassium carbonate (100 mL), extracted with
30 chloroform (3 x 200 mL). The organic layer is dried over potassium carbonate,
filtered and evaporated to a residue which is purified by flash chromatography
(9/1 chioroform/methanol saturated with ammonia) providing 5,8-dimethyl-4-
methoxy-6-(2-imidazolinylamino)quinoline. This compound is converted to its
dihydrochloride hemihydrate salt with 12 N HCI in methanol/ether.
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-‘Example 4
Svnthesis of 4-cyano-5.8-dimethyl-6-(2-imidazolinylamino)guinoline:

4-Bromo-5.8-dimethyl-6-nitroguinoline. A mixture of 5,8-dimethyl-6-nitro-4-
5 quinolone (7.12 g, 32.7 mmol), phosphorus oxybromide (7.47 g, 26.12 mmol),
pyridine (5.3 mL), and toluene (90 mL) is heated at 90°C for 6 hours. The
mixture is filtered hot, and the solid is washed with water and methylene
chloride. The filtate is extracted with methylene chioride (3 x 100 mL), and the
combined organic layers are dried (sodium sulfate) and evaporated to afford 4-
10 bromo-5,8-dimethyl-6-nitroquinoline.
4-Cyano-5 8-dimethyl-6-nitroquinoline. A mixture of 4-bromo-5,8-dimethyl-
6-nitroquinoline (3.87 g, 13.77 mmol), cuprous cyanide (3.67 g, 41.31 mmol)
and dimethylformamide (70 mL) is stirred at room temperature for 30 minutes
and then heated to 155°C and stirred at this temperature for 1 hour. Water is
15 added, and the feaction mixture is filtered. ' The precipitate is washed with water
| and methylene chloride. The filtrate is extracted with methylene chloride (3x.
125 mL), and the combined organic layers are dried (sodium sulfate) and
evaporated. Purification by chromatography through a short column consisting
of layers of sandfflash silica gel/sand, using chloroform as eluent, provides 4-
20 cyano-5,8-dimethyl-8-nitroquinoline. ) .
6-Amino-4-cyano-5 8-dimethylauinoline. A mixture of 4-cyano-5,8-
' dimethyl-s-hitroquino(ine (2.54 g, 11.2 mmol), stannous chloride dihydrate (12.6
g, 55.9 mmol) and ethanol (200 mL) is heated at 60°C for 1.5 hours. The
reactlon is cooled to room temperature, and water (60 mL) is added. The
25 mixtre is basified with 10% aqueous sodium hydroxide solution (70 mL) and
subsequently extracted with methylene chioride (3 x 150 mL). Drying (sodium
sulfate) and evaporation provides 6-amino-4-cyano-5,8-dimethyiquinoline.
4-Cvano-5.8-dimethvi-6-isothiocyanatoguinoline. A mixture of 6-amino-4-
cyano-5,8-dimethyiquinoline (2.0 g, 10.15 mmol), di-2-pyridyl thionocarbonate
30 (252 g, 10.86 mmol), dimethylaminopyridine (0.266 g, 2.18 mmol) and
methylene chloride (62 mL) is stired at room temperature for 1.5 hours.
Evaporation affords a residue which is purified by chromatography through a
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5 solution of 4-cyano-5,8-dimethyl-6-isothiocyanatoquinoline (2.1 g, 8.78 mmol) in
toluene (100 mL). The reaction mixture is stired at room temperature
overnight. The solid which forms is filtered, washed well with toluene, and dried
to afford 6-(N-2-aminoethyi)thiouriedo-4-cyano-5,8-dimethylquinoline.

4-Cyano-5. 8-dimethyl-6-(2-imidazolinylamino)quinoline. A mixture of 6-(N-
10 2-aminoethyl)thiouriedo-4-cyano-5,8-dimethylquinoline (2.49 g, 8.32 mmol),
mercuric acetate (2.81 g, 8.82 mmol) and methanol (100 mL) is stirred at room
temperature for 2 hours, resulting in a black suspension. The suspension is
filtered through a bed of silica gel and celite, and the bed is washed well with
methanol. The filtrate is evaporated to dryness. Purification is accomplished by
15  chromatography through a short column consisting of layers of sandffiash silica
gel/sand, using methylene chloride/methanol/ammonium hydroxide (85/15/2) as
eluent. This provides 4-cyano-5,8-dimethyl-6-(2-imidazolinylamino)quinoline
(partially as acetate salt).
Compositions
20 Another aspect of the subject invention is compositions which comprise a
safe and effective amount of a subject compound, or a pharmaceutically- )
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
25 ftreated, 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 ftreatment, the nature of concurrent therapy, the particular
30 pharmaceutically-acceptable carrier utilized, 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 10% to about 50%, also
35 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 term
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mechani cal stirrer is carefully added sUlfuric acid (51.6 g). The resulting
hot sol"pharnracestiddlip:acbeptable edrriér’D-as50§ed hefeihomeanisoans . orThmere eact i on
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eluting W t LY ceutically-acceptable carriers must, of course, be of sufficiently high

purity and sufficiently low toxicity to render them suitable for administration to

10 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 corn starch and potato starch; celiulose and its
derivatives, such as sodium carboxymethyl cellulose, ethyl celiulose, and methy!

15 cellulose; powdered tragacanth; malt; gelatin; talc; solid lubricants, such as
stearic acid and magnesium stearate; calcium suifate; vegetable oils, such as
peanut oil, cottonseed oil, sesame ail, olive oil, corn oil and oil of theobroma;
polyols such as propylene glycol, glycerine, sorbitol, mannitol, and polyethylene
glycol; alginic acid; émulsiﬁers, such as the Tweens®; wetting agents, such

20 sodium lauryl suifate; coloring agents; flavoring 'agents; tableting agents,
stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic saline; and
phosphate buffer solutions. -

The choice of a pharmaceutically-acceptable carrier to be used in
conjunction with the subject compound is basically determined by the way the

- 25 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 adjusted to about 7.4.

The preferred mode of administering the subject compounds is perorally.

30 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, 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

35 1mgtoabout 10 mg. The pharmaceutically-acceptable carrier suitable for the
preparation of unit dosage forms for peroral administration are well-known in the
at. Tablets typically comprise conventional pharmaceutically-compatible
adjuvants as inert diluents, such as calcium carbonate, sodium carbonate,
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components depends on secondary considerations like taste, cost, and shelf

10 stability, which are not critical for the purposes of the subject invention, and can
be readily made by a person skilled in the art.

Peroral compositions also include liquid solutions, emuisions,
suspensions, and the like. The pharmaceutically-acceptable carriers suitable
for preparation of such compositions are well known in the art. Such liquid oral

15 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 giycol, polyethylene glycol, fiquid sucrose, sorbitol
and water, For a suspension, typical suspending agents include methyl

20 cellulose, sodium carboxymethy! cellulose, Avicel® RC-591, tragacanth and
sodium alginate; iypical wetting agents include lecithin 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 disciosed above.

25 Other compositions useful for attaining systemic delivery of the 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, microcrystaliine cellulose,
carboxymethyl cellulose and hydroxypropyl methyl cellulose. Glidants,

30 lubricants, sweeteners, 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 for ocular disorders, and

35 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

1
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hours. 20 bbwprides flon 2ibog) (00NH % tacabbuta &84 iaf acsubjécd. dempoura; emaxdaded to

the reactio b fl The
ot on i SPrsforapty fratt sbBut 8,01 Yot V5%, cﬁm 36"‘835'2‘?‘? s picaf

car ef ul addinciusie ﬁfeaa%ﬁﬂﬁﬁl"‘?da@ep@ﬁl‘?fnp@se”a ives, s§$ é BUHE‘( e. The
product is gpbfids aad thimelosak tbufferssuchdsophabphatedaridiacetate; toniilyagenatd ayer is

dried over RS HESBL P fondd'arfbRan@ Vich s hiboRE RRIE hbimifl Bhifs?°

5, 8-di ne
5, 8- Di met hy Bne-goids nndcwegtt@qadmsq thee pPHrf 4hess @quepus COmPYsEipR®tasy | - 6-
am noqui nol hegddd)- 859) in 0.1N HC (52 m) is added thi ophosgene (0.4 m)

b 61 i tat e has TSR | SXPHssloRt, eﬁﬂ%ﬁ.%k%@ﬁ@“h@@d% SRt o\ e
30 reacti ofolutiensa suspeasipnscapd tdy cPowders comprising 4 \saferrand: effectiven
m xtureqos amcunt o & eubjdct @orﬁ;sadndhatemautfsﬁatoﬁiuiaronvthd:tb dalEnHdigtiopr oduct

S evapor at Sdfiistation.., S0 SompRSAdE Prfifady W@%ﬁﬁ%ﬁ%ﬁ&?% A
. bed of sil |abmgeﬁo%\masubjecte¢ammum imore preferatsigofeanmsbout 4%ateabontane. The
filtrate is @%apﬁﬁfﬁ 8OmpBsitiori SretyPicaliy ebAtblned in &2ontainer with attached

isothiocyan yi_no
atomizing means Such compositions also typically include propellants such as

15 chlorofiuorocarbons 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 chioride; tonicity adjustors
such as sodium chloride; 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, such as benzalkonium chloride,

25 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
and acetyl cysteine; acids and bases may be used to adjust the pH of these

30 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), comprising a safe and effective
amount of a subject compound intended for topical administration to the

35 gastrointestinal tract by peroral administration. Such 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

aad rotary evaporated to
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6(N-2- am noet hyl ) t hi our ei do- 5, 8- fT, T By O g"]:ai'f'c' To a sol ution of
: €
D

ethyl ene @cpo¥jips (2. 00 nL) in to}uene ¢ I ar gQrhizeddead dropw se
a sol ution of 5, 8-di net hyl=6—+seth-o6yanatdqui noline (0.88 g) in
toluene (21 nl). ) 10

A white precipitate forns during the adi®tion. The toluene is evaporated

TR b i AR S
5. 8- Di met hy|the desired,icRicAb APRIipetion. %) YRR Hmes i, sxtend e, fesieed action, ur e s
of 6- (N-2- arSuvhetibsdget formsi typicallySinsludembutate) noh tilited t6,10f€ ar) maredofrer curi ¢
e (o oA BB IR Wi L
reflux t &hpeelulose phthalate eyl calidese, & goatings kwaxpsandshellac.r eact i on
mxture is filteQuthgositionsof the subjedtdnveritionahay optiodally indluderetheedrvg t h
ethanol . Thedidd " Rb&imfting Yampics G ARig h&Rres which may be incorporated in the
L subject compositions, and typical dosage amounts of them, include: respiratory’
drug actives: classical antihistamines, e.g., chiorpheniramine from about 1 mg
10 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 10 mg per dose;
expectorants, e.g., guaifenesin from about 100 mg to about 200 mg per dose;
16 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: acetylcholinesterase inhibitors, e.g., echothiophate from about 0.03%
' to about 0.25% in topical solution; and gastrointestinal actives: antidiarrheals,
20 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.
Methods o '
Another aspéct of the subject invention involves methods for preventing
or treating nasal congestion by administering a safe and effective amount of a
25 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 administration of a dose of the subject
30 compound preferably administers a dose within the range of from 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 frequency of
administration of a subject compound according to the subject invention is
35 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 treating other respiratory conditions, such as ofitis media, cough, COPD and
asthma.
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sat ur at edwo 9sr166s®! Ut i on of pot assifﬂms}mgl?m e procbtqyuggmﬁgj ract ed
with chloroform (3 x 250 iBEENafer s evaporated to a
smal | volune which is then H-O4 bed of silica gel to
renove residual nercury salts. The bedzos washed wi th copi ous armunts

of get hangl ?nd AH@tlhEit' b§pett %6 tfe Sl éét%i?]@fﬂiﬂﬁﬁmdribslﬁetﬂo@s)fbtebtévénﬁ\ ) |

crude roauc SO | O | r ene

Chi'or i e 1 s OF RS alara G ashistering i Seff &t oG8 oyl of g sublBet Y

basel i ne nacempaund mamum_lprt trlower animal @@erieasing ve @h sisk |of @xperiencing

NH{ err]/chl g%fce{n@ Q«Flﬁmiéﬁtaﬁbﬁ of dsYe b6Phe subject cHfPolRd éféhtﬂw chis
deg f at dfil d hqt _1h d

Tt or | al 5i & SpRigEt s as%wgmam?%g% “Q e sbodt .54 ot b ifa ol i ne

(0.51 g). Aofiaicpohpound,snoreprefatably ﬁ'ptgab@uhﬂ@m inya/kg to atbou il meksgHobre: hr ough

a col d S“Sp?Péfé%gpfséﬂlh W&J gt 16,01 indlg &N Upoul 6.1 mg/kg rfetmaebuxa:s rotary

dasen

i.v‘éf’ﬁr o E g admiistton oy pleinerlo) tha tesiuaney of 5%!%@8 ori de.
25 subject compound according to the stibjectpineerition is preferablg from about
F (2-1 mygazghiy¥d ABbACix timesBadily. Fdre protdkally 3 about 2 times to about 4
times daily.

Another 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

16 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 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 1mg/kg. Peroral administration of such doses is preferred. The
" 20 frequency of administration of a subject compound according to the subject
invention is preferably from about once to about six times dally, more preferably
. from about 2 times to about 4 times daily.
. The following non-limiting examples - iliustrate the compositions and

methods of use of the subject invention.

25 Example 4
: Oral Tablet Composition
- Ingredient Amount per tablet (mq)
Subject Compound 2 : . 20.0
Microcrystalline celiulose (Avicel PH 102®). 80.0
30 Dicaleium phosphate 96.0
Pyrogenic silica (Cab-0-Sil®) - 1.0
Magnesium stearate 3.0
Total = ~200.0

One tablet is swaliowed by a patient with nasal congestion. The congestion is
35 substantially diminished. '
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6- Nltro 4,5, 8-trimethyl qui nol i ng. THS siyxET

(0.96 9), ‘,;f chl ori de hexahydr at eRHpg,
concentr at e(?sﬁk%?ochl oric acid (0.48T

60[ err]

_; s 5-di nethyl -4-nitroaniline
_is§ﬁEN i nc chlphingi8arf4293094 0), 30
%nd et/hanol (8 nmL) is heated to
1,3, 3-trinet hoxybut ane (0 73 i s added dropwi se while

the reaction mxture is kept at 6. The reaction mixture is heated
at reflux overnight -and

.Example 5 _
11 cooled to room tenpera urgu &iglt:Ed &B ﬁf 10% aqueous sodi um
hydr oxi de is added, and £ ed three tines with

met hyl ene chingredignt The conbi ned or gani dAmeyntiper tabletdmadd over sodi um

sulfate, filg gRor at ed to afford a ¢gpde product. The crude
pr oduct ISS era}:fﬁﬁc?%&h ash 255.6
Microcrystalline celiuose (Avicel PH 101®) 100.8
Dextrinized sucrose (Di-Pac®) 199.5
Imitation orange flavor 4.2
Sodium saccharin 1.2
10  Stearic acid 156.0
Magnesium stearate 3.0
FD&C Yellow #6 dye 3.0
Pyrogenic silica (Cab-0-Sil®) 27
Total = _ 600.0
15 One tablet is chewed and swallowed by a patient with nasal congestion. The

20

25

30

35

congestion is substantially reduced.

Example 6
Sublinqual Tablet Composition
Ingredient : Amount per tablet (m
Subject Compound 7 . 2.00
Mannitol ‘ .2.00
Microcrystalline cellulose (Avicel PH 101®) - 29.00
Mint flavorants 0.25
Sodium saccharin 0.08
Total = _ 33.33

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

Example 7
Intranasal Solution Composition

Ingredient : Composition {% wiv)
Subject Compound 3 0.20
Benzalkonium chioride 0.02
Thimerosal 0.002
d-Sorbitol 5.00
Glycine 0.35
Aromatics 0.075
Purified water —as.
Total = 100.00
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5 @chromat ography using 25% e
6-nitro- &> 8-trinethyl
6- Ami no- 4wg9§nt ri met hyl qui nol
trimethyl quinoline (0.60 g),

et hanol

nm.) are adde
chl orof orm
sodi um bi cadimimisited.sol uti on,

t he

residl B po PRt g TrBhet o

s AEROLRS BAEN
Giw nol R}:ﬁ:@ACED

i“re—A—— T Xture

xane as el uent, .providing
PCT/US94/14293

of 6-nitro-4,5, 8-

tin(ll1)chloride dihydrate (3.13 g), and

oK
%o

(40 mL) is heated for 3 hdérs at 60-65[err]C and then cool ed
t o room t enpReAémthdf ahL of R¥cORIPESHIEN O shraged frd
figh." 2thé

ar e
dri.ed over sodi um

pOMmp (@tiatdr) intonelchat er (48

ERfr ¢ R0l

sulfate, filtered and

evaporated to afford a crude producExahbf &rude product is purified by
flash chronmat ography using 25%.et h ceLat, oéiﬁorbexane as eluent, 15
provi di 6-am no-4,5, 8-tri net

6- 1 sot hi ocylnagesdient, 5, 8-t ri met hyl aui nol i ne.  @ompesitien (%W/) ani no- 4, 5, 8-
tri met hyl qui ' uhd &), di-2-pyridyl thionocaphgnate (0.494 g) (DPT)
(Al drich), §P%tl 'rg%o,cﬁlgﬁﬁ” dine (0.052 g) and net ene chloride (4 n)
stirred at BB%K%W'HB B for 2 hours. An additi 100 my of DPT is
added, 20 Thithesosalring i s continued for one hour. OAQA02t her 100 ng portion
of DPT J,

¢ aﬁymmm'xﬁlﬁ’é’wﬁ"éﬁm ion is stirred qtggy oom tenperature for

one nore ho I s concentrated by evaporation and purified
by chromat og{MptejoseBaSHACOI®Y hor ¢ colum consi sting of |ayers of
sand/ fl ash Atdmatiesgel / sand, using 20% et hyl afdBate i n hexane as the

el uting sol gg&hm &{I&Y&edfo%%'i sot hi ocyanat o- 4, 5, 8- ii tri met hyl qui nol i ne.

i's

Total = 100.00
15 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
reduced.
Example 9
Inhalation Aerosol Composition
20 |Ingredient Composition (% wiv)
Subject Compound 6 5.0
Alcohol 33.0
Ascorbic acid 0.1
Menthol 0.1
25 Sodium Saccharin 0.2
" Propellant (F12, F114) as.
Total = : 100.0
Two-puffs of the aerosol composition is inhaled from a metered-dose inhaler by
a patient with asthma. The asthmatic condition is effectively relieved.
30 - Example 10
Topical Ophthalmic Composition
Ingredient Composition {% wiv)
Subject Compound 1 0.10
Benzalkonium chioride 0.01
35 EDTA 0.05
Hydroxyethyicelluiose (Natrosol M®) 0.50
Sodium metabisulfite 0.10
Sodium chioride (0.8%) a.s.
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N-(2- Am noet hyl )-N - (6-(4,5, 8 i Aé) | yI))thlourea To a sol ution
of- et hyl e 5. @ﬁ?':pe (0.586 nL ﬁEEI@)I uene is sp d a

sol ution nﬁ,oc; ol 6-i sot hi ocyanato-4. 5 %90 %ﬁ [
toluene (10 nL). The reaction mxture i1s stirred at roomterrperature
for 2 hours and then placed.in a 30 refBigerator overnight. The solid
which forns i l..| t ered, washed well with t qogene. and dri ed,

di
F : mst |h9|gqu| Qﬂertﬁm?l)m noeLL‘#( g{g composm(on is a%mmlstered directly into each eye of a

6- (2-i m dazobpatieritaithrgiauctnia. Sthe intrecdudrcpressire laasubstamlaﬂytaniueedf N-( 2-
am noethyl) N -(6-(4,5,8-trinethyl quE Yo y,l-‘))thl ourea (0.461 g), nercuric
(I'1) '35 acetate (0.602 g), and et O nl) is stirred at room

t enper at uPe for 4 hours. TR@LLQYK st reis filtered though
Celite, and l;_@ h te i s washed _ _weII vAmbun#tSmbhddoseThe filtrate is
ol i1 ng wi t nSHOEEHEARBIRER ) T P C ] orf g 1B CTTOMELOOTARRY.
Chiorpheniramine maleate 4mg
Propylene glycol 18¢g
10  Ethanol (85%) ' 1.5 mL
Methanol 12.5mg
Eucalyptus oil 7.55mg
Flavorants 0.05mL
Sucrose 765¢g
16 Carboxymethyicellulose (CMC) 7.5mg
Microcrystalline celiulose and 187.5 mg
- Sodium CMC (Avicel RC 591 ®) :
Polysorbate 80 3.0mg
Glycerin | 300 mg
20 Sorbitol 300mg .
FD&C Red #40 dye 3mg
Sodium saccharin 22.5mg
Sodium phosphate monobasic ' 4mg
Sodium citrate monohydrate 28 mg
25 Purified Water a.s.
Total = - 15mL

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

nose are effectively reduced.

30 - Example 12

Oral Liguid Composition

Ingredient Amount/15 mL Dose
Subject Compound 8 30mg
Sucrose 8.16g

35 Glycerin 300 mg
Sorbitol 300 mg
Methylparaben 19.5mg
Propylparaben 4.5mg
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12 solution, containing |

6-(2- ol i nyl am no) -/4, 5,
6-(2-1m dazo{gng&?am' no) - 4, 5, 8-tr+ di hydro ori de nono-

hydrate. 6-(2-1m dazolinylamno)-4,5,8-tri | qui noline (0.406 g) is
dissolved 5 in a solution of concent24ted hydrochloric acid (0.813 nL) in

hydr oxi de, providing
] noli ne.  permsoandzes

nmet hanol (4 hol - To this solution is added et 7/ mL). The sol ution
is allowed {0 stand at room tenperature for C , and the resulting
crystals ar Eucalyps& and washed with et her t(?% i de

6- (2-i m dazFidvayardteni no) - 4, 5, 8-tri net hyl qui nol i ne di(t[yidmuchl oride

nonohydr at e le 3
Synt hesi s of#%SRad#éQhW 6- (2-i m dazol i nyl am no) 2 rre hoxyqui nol i ne:
OCH3 CH35 Sodium saccharin

5. 8- Di net hy ipuified water4- qui nol one. In a flask is pI ag_eg:i 5, 8-di net hyl -

qui nol one (ﬁ.ogaii:g, 29.9 mmol) (prepared according 1t5q,‘,.gurckhal ter, et aI .
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
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 modifications that are within the scope of this invention.
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15 ~J. Am Chem Soc. Vol. 70 (1948), p. 1363) with sulfuric acid (30 niL).
Af-t er w(sﬁ%h&% ng for 10 mnutes, the flask is cool edpchssmamad
concentrated nitric acid (1.90 nL, 30.2 mmol) is added dropwi se.
After the addition is conpleted, the 25 mxture is stirred for 15

mnutes in ice._ The mxture is then poured onto crushed
al | oned t OVHATIS(CLATMER AMER ISenper at ure. The gray solid is fuwmﬁﬁmﬁ ﬂ l“l

washed with vvater The solid is recrystallized from hot

5, 8-
4- Chl or o- 518 dln%?\?df}’kﬁﬁhgﬁl ﬁq&‘%&ueﬂ a flask is placed 5, 8-dinet hyl -
6- ni tro-4-qui nolone (3.01 g, 13. 8Rnol

R Wi th phosphorus My-LhJ_QU_L_(_ﬁ%j_
g, 268 mmol). The mixture ig ref}uxeg, under argon Wi THIS SHEET HAg BERK

hours. After 25 <cooling to rogq u P xtur ¢_i s pREALAGEDN

¥

crushed ice, and concentr
Extraction with chl or of or
carbonate, filtration and sol vent
4-chl oro- 5, 8-di met hyl - 6-ni troqui nolin
5. 8-Dimet hyl - 4- met hoxy- 6-nitroquinoline. In a flask is placed 4-chloro- 3
5, 8-di rretHYh“%“ nitroquinoline (1.52 g, 5.4 mol) w th sodi um net hoxi de
(2.27 g, (8). 2 Riisninsubatitdtedaliamyh of alkéd§l huting fréind toi3darboa atomsy ef | uxed

» N

@: ium dr X|de (100 m) TS adtet:
w20 L |ng over potassium

r enoval by rotary evaporation give

S

0

and et hanol (B9 L} sl oshestefodbinitor o) GG 4o 136 PLoddl) T

The organic | ayer gom,,x@gxbgt;tg;ed alkylthio or alkoxy having from 1 to 3 carbon atoms
hydroxy; thiol; and halo; and '

(c)  R"isselected from hydrogen; unsubstituted alkanyl or alkenyl having from 1 to
3 carbon atoms; methyl monosubstituted with hydroxy, thiol or amino;
unsubstituted alkylthio or alkoxy having from 1 to 3 carbon atoms; amino;
halo; unsubstituted amide; amido, unsubstituted or substituted with alkanyl or
alkeny! having from 1 to 3 carbon atoms; unsubstituted sulfoxide; unsubstxtuted
sulfonyl; and cyano. :

2. The compound of Claim 1 wherein 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; cyano; amino; and halo; R" is preferably unsubstituted.

3. The compound of Claim 1 or 2 wherein R is methyl and any alkyl portion of R’ is
methyl.

4, The compound of any of Claims 1-3 wherein R is alkanyl, preferably methyl, axid R'is
selected from methyl, ethyl, methoxy, chloro and bromo, preferably methyl.

5. The compound of any of Claims 1-4 wherein R" is selected from hydrogen, methyl,
ethyl, methoxy, cyano, chloro and fluoro, preferably from hydrogen, cyano and fluoro,
more preferably hydrogen.

6. A pharmaceutical composition comprising:
(a)  asafe and effective amount of a compound of any of Claums 1-5, and
{(b)  apharmaceutically-acceptable carrier.
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13 pot assi um carbonate, filtered and evaporated. The product is ‘

purifi edgly %5156@ chromat ography (7/3 hexanes/ et hylpcipsba@i€ds Yi el ding
58d|rrethy met Roxy-6- 1 Qqui nol i ne.

d| met hyI 4 rret hoxy- 6 nltRBtMCﬁDI [ ne ‘ 5.0 nmol ) with, stannous
chloridd.  UseiofagPampoupd of 2 ZEULTTY § fghmfn@wm of & medjcgmentrfar i xt ur e
is refluxed 5@,93,,1,_" ortred%iﬁghasawohgﬁsﬁdhw'fh water (100 nlL) .and concentrated
ammoni um hydr oxi de and extracted with chloroform (2 x 200
mL). The organic portion is dri ed over potassium carbonate, filtered
and t he 8ol vEise of mecampsuind of apy of \Claims le§ £po manifactureyofes @redigament for

4- am no- 5, 8- gmgbrm Brvoosrdi nol i ne.

5, 8- Di net hyl - 6-i sof hi ocyanat o- 4- net hoxyqui noline. A solution of 6-.

am no- 5, 8-di net hyl - 4- met hoxyqui noline (987 ng, 4.9 mmol), di-2-pyridyl-

t hi onoc& bonlse of B, Gomppund’ of anyrof )Claims il -3lifom manufagturie cofea mrdicamyntifor stirred

at I OONMpeQERtRg of ttéling Barrifeanour s. The solvent is renpved by rotary
evapor ation

ry_%. In a flask is placed 5,8- 5 '

10. Use of a compound of any of Claims 1-5 for manufacture of a medicament for
preventing or treating asthma.
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15
acet
5. 8-

and the product is puriffe
at e) to give 5, 8-dik

Di net hyl -RGEt hoxy- 6- FORP B¥

G mer bR, ApeicioN ﬁ 'rﬁaﬂéﬁm*siﬁo@eﬁ%ﬁf@rﬁ,

in
ovel
Wit

b G1) Igtirodtibral Rewew Chssifiotiqa®Q 1) . The i luteretiins Pelficationdimbet: roomwerﬂsélﬁssl

ni oiv7D 401/12, AGIK 31435}I314ng solliAl s rem)ved filtrati on and washed
y a small vol ume of di chijor op#¥ H@X‘F‘Wﬁ ng sOPPYIPUEEIR

undé
5, 8-
5, 81
5, 81
1.6
stif
The
ext |

pur i
W t
et
di hy

eI a vacuum for several “hour s, prow din

() Tptermpgipnal Applicetom Nopber: (- N RCBUSHA4De t‘ﬂ&/‘?‘f‘“““’s 'a Afr3e %ﬁ‘g’
SI?SI@

VLM RE bR XY - 8 DlclapkTondl 3 Ddoigrly | amIiy NbeNz.@L.
glgizrret hyl - 4- met hoxy- 16 N ( 2- amanoet)kyl )tmmm&NMNm@km.@E%

mol ) and nercuric acet ate (537 o %-IPT(

POJriddy Dabm t e p,r % hagr R B
“Pﬁ&% 12 Qs AR
6i I at € bEocRd ( oameous pz)t assi um car bonate (100 m_)
acted W|th 30 chl oroform(3 x 20( rrL% The organic layer is dried o

pur “‘Fﬁ’eﬁi"gﬂe g, Shid ) (oLl APkt kfionol caturat o

s)prow d| ng 5 8- di net hyI

m - 6-( 2- zol i ny 0) qui ne. Thi s conmpound is converted to
@%@T{’&%@ésﬁ%ﬁ ke {;n e q'e 1.2 N HCl in met hanol / et her.

creek Drive, Cincinnati, OH 45240 (US)

(74) Agents: REED , T., David et al; The Procter & Gamble
Company, 5299 Spring Grove Avenue, Cincinnati, OH

: i

The subject invention relates to compounds having structure (I) wherein: (a) R is unsubstituted C3-Csalkanyl or alkenyl; (b) R’ is
selected from unsubstituted C1-C3 alkanyl or alkenyl; unsubstituted C;-Caalkylthio or alkoxy; hydroxy; thiol; and halo; and (c) R" is selected
from hydrogen; unsubstituted C3-C3 alkanyl or alkenyl; methyl monosubstituted with hydroxy, thiol or amino; unsubstituted C;-Caalkylthio
or alkoxy; amino; unsubstituted amide; unsubstituted or C1-C3 substituted amido; balo; unsubstituted sulfoxide; unsubstituted sulfonyl and
cyano; phanmaceutical compositions containing such compounds, and the use of such compounds. for preventing or treating respiratory,
ocular, and/or gastrointestinal disorders.
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..4114;yan6 5, 8-di net hyl - . 1p5§arrpl e 4 SV”HREPEA@EMENT SHEET

6- (2-im dazol i nyl am no) qui noli ne: ~ [enr
4- Br onp- 5, 8- di met hyl - 6-ni troqui noline. A mixture of 5, 8-di rhethy 8%@9 4
5 quinolone (7.12 g, 32.7 mmol), phoquorus oxybrom de (7./47 9
mol ), pyridine (5.3 nL), and toluene (90 nL) is heat¢d ai 90[err] C
for 6 hours. The . mxture is filtered hot, and the solifd is washed with

wat er and net hyl ene 6-(2-!MlDAZOLINYLAMINO)QUINOLINE COMPOUNDS
USEFUL AS ALPHA-2 ADRENOCEPTOR AGONISTS

TECHNICAL FIELD

The  subject invention relates to . certain  substituted

6-(2-imidazolinylamino)quinoline compounds. The compounds have been found

10 to be selective alpha-2 adrenoceptor agonists and are useful for treatment of

one or more of respiratory disorders, pamcularly nasal congesuon ocular

disorders, particularly glaucoma; and gastrointestinal disorders, particularly
diarrhea.

BACKGROUND OF THE INVENTION

16 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: Timmermans,

P.B.MW.M, A T. Chiu & M.J.M.C. Thoolen, “12.1 a-Adrenergic Receptars”,

Comprehensive Medicinal Chemistry, Vol. 3, Membranes & Receptors, P. G.

20 Sammes & J. B. Taylor, eds., Pergamon Press (1990), pp. 133-185;

Timmermans, P.B.MW.M. & P.A. van Zwieten, “a-Adrenoceptor Agonists and

Antagonists"”, Drugs of the Future, Vol. 9, No. 1, (January, 1984), pp. 41-55;

Megens, AA.H.P,, J. E. Leysen, F.H.L. Awouters & C.J.E. Niemegeers, “Further

Validation of in vivo and in vifro Pharmacological Procedures for Assessing the

25 a1 and ap-Selectivity of Test Compounds: (2) a-Adrenoceptor Agonists".

European Journal of Pharmacoloay, Vol. 129 (1986), pp. 57-64; Timmermans,

P.B.MW.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 «-Adrenoceptor Agonists and Antagonists”, Jjoumnal of

30 Medicinal Chemistry, Vol. 27 (1984) pp. 495-503; van Meel, J.C.A,, A. de Jonge,

' P.BMW.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 Joumal of Pharmacology and Experimental

Therapeutics, Vol. 219, No. 3 (1981), pp. 760-767; Chapleo, C.B., J.C. Doxey,

35 P.L. Myers, M. Myers, C.F.C. Smith & M. R. Stillings, "Effect of 1,4-Dioxany!

Substitution on the Adrenergic Activity of Some Standard a-Adrenoreceptor

Agents", European Joumal of Medicinal Chemistry, Vol. 24 (1989), pp. 619-622;

Chapleo, C.B., R.C.M. Butler, D.C. England, P.L. Myers, A.G. Roach, C.F.C.




. REPLACEMENT SHEET!
chloride. The f+ttate-is—extracted with nmethyl gngcnrorrde (3 x {00 ni),
. and the conbi ned organic layers are dried |(sodig hépt ] pnd
evaporated to afford 4- 10 brono-5, 8-di net hyl - SWnl t rgigﬁ?nol in
4- Cyano- 5, 8- di net hyl - 6- nitquuinoIine m Xt urle tef—4—b+erme—58- fli net hyl -

6-nitroquinoline (3.87 g, 13.77 nmol uprous fcyani de (3.67 g, $#1.31 nmol)
and di net hy| fSmithrMd® Stiilinga_ & 1.E. EvﬂqchedHatemasmtmmeapm@ m nut es

and then heat/fflehdreddptdrePartil Agduatmomde“au Melds chefevalt 82 1989, gp.hour .
Water is 15 @Qe‘%oalaagehek‘é’eaﬁtq] eNl-,s ?H;]ﬁ?é d..%ﬂ'&Fs RF €&l pitate
ori de e

is washed wit ene c | %xtract ed

wi th met hyl erfAdreagceptal Agogists and of &e@ ted Gempounds Q%égﬁfﬁﬁﬁq‘?ﬂ'e‘éf 8¢ 2R ¢
| ayer s ar & drAdsmylate Gyctase uAdtivity )in,abliiman Platalatp'oralte.d PlRarmati, OVdli @2 by

chr omat ogr aphyggdy 9 9&67‘34?6“!] $. P&Eh‘l”ﬂo C@SQ@ 519 RQued to DQf\leleW&E %nQrfe
sand/fl ash si tﬁ,‘a ﬁﬁt g\ﬂ'&"izb quﬂgh bRE B B huoergompéﬁv L4624 % 20

cyano- 5, 8-di

6¥Am' no- 4- cyd@ Hione Fauatyi 2% 1982. Howawvext maay FompoyRds elated- in

((jilrerte hyl - ni t r euciure | toroge. 034116] .subjecl inveRtion dot AdtNprevidehiher aclritg 'dﬁmd][ ate1 c
: : a e or

hour s. Th‘!ao ° s. &fw 5}@'6@ 8@"%{4 g%"ﬁ%%#@%‘er@%& gr Zéa&%eé "]‘ cf60 m)

i s added. Thedigarders; ¢ ure is basified with 10% aqueous sodi um hydrOX| de

sol ution (70 m.) dris particulady belevanetu thy sebjectdavertionitiidt compbyridefeurtitoor i de (3

x 150 ni). ﬁ 96 fiabiil decon é{%nfsaér@)freﬁﬂgntﬁyfwﬂ& W h&e BHARYIrAISE side

6- 4-
0 Y e B LU S ane i, e Opecos o4

15 drugs whleh provide relief from nasal congestion without causing these
undesirable side effects.

It is an object of the subject invention to provide novel compounds havmg
substantial actwuty 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, hypertensnon 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 (COPD) and/or
asthma.

25 It is also an object of the subject invention to prowde novel compounds
for freating 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
30 The subject invention relates to compounds having the structure:

1%

R* R

wherein:
(@) Ris unsubstituted C1-C3 alkanyl or alkenyl;



o . _ | REFLAUENMEND 3EEL
cynano- 5, 8- di net hyl qui noline (2.0_g, 10.15 nfro|), di-2-pyri dyl
. t hi onocarbonate 30 (2.52 g, 10.86 mmol), di net hy1&MARAEFIA difn¢ (0. 266 g,

2.18 nmmol ) and met hyl ene chloride (62 nL){is stirred af jJoom
tenperature for 1.5 hours. Evapor ati on pfforgs—a Tesiduejwhich is
purified by chromatography through a

15 short col(m ®nisi s¢lectgd ofrorh aymsubstitutezia 03~ 4 asikarsd | orc alkgayl sand,

usi ng net hyl ene %h&&ﬁsiiﬁﬁ%‘gy;ﬁrﬁsﬁﬂwhié Qzlr @R6Ry; hydroxy: thiol; and halo;

4- cyano- 5, 8-di met hyl - 6-1 so t oqui nol i ne.
6- (N- 2- Ani noet hyl ) t hi®fr i edo- 4- cyano- 5, 8- di net hyl quinoline. To a
sol ution of ethylcknedi"aisi seleqted d@mihydiogen;ouosubstiuidl £4)C3 aalkanglvoy added a
5 I'sol ut ison of t 4|— Cy arkehyl8 rhéthft l_‘li_lbhoﬁﬂisﬁ@_ldd wany'arr@wimm | dteamihol %O?n- 78
tmgorrp)er ature 332?8%3%?“”%5&5. é'%é:ﬁ&f girkénép @“1".81 ﬁ.@%@%ﬁﬂ;\@&s hed wel |
with toluene, and driagide; unsubstiuted pr C4-C3 substituted amido;, halo;
6- (N- 2- am noet hyl ) t hiunsubstitited!sutfpride; Gnstibstitateti isylfonyl; apdicpano;
pharmaceutical compaositions containing such compounds, and the use of such
10 compounds for preventing or treating respiratory, ocular, and/or gastrointestinal
disorders.
DETAILED DESCRIPTION OF THE INVENTION
As used herein, “alkyl" means a straight or branched hydrocarbon chain,
saturated or unsaturated, unsubstituted or substituted. Unless otherwise
15 specified, preferred alkyl is alkanyl or alkenyl as defined herein, especially
alkanyl; preferred alkyl is C4-C3, particularly Co, and especially methyl; and
preferred alkyl is unsubstituted.
As used herein, "alkanyl" means a saturated hydrocarbon substituent,
straight or branched chain, unsubstituted or substituted.
20 As used herein, “alkenyl" 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 alkyl. : .
" As used herein, "alkoxy" means a substituent having the structure Q-O-,
25 where Q is alkyl.
As used herein, "amide” means a substifuent having the structure
NH2-CO-, where one or both hydrogens on the nitrogen can be substituted with
alkyl. '
As used herein, "amido” means a substituent having the structure
30 H-CO-NH-, where the hydrogen, on the carbon can be substituted with alkyl.
As used herein, “halo" means fluoro, chloro, bromo and iodo.
As used herein, “sulfoxide"” means a substituent having the structure
HSO-, where the hydrogen can be substituted with atkyl.
As used herein, "sulfonyl" means a substituent having the structure
35 HSOg2-, where the hydrogen can be substituted with alkyl.



"
4- Cyano- 5, 8- di met hyl - 6=(2=7 1 dazol i nyl am no) qui REEHX.(.:EMEQT:SEH ET e of 6-(N
.10 2-am noet hyl )t hiouri edo- 4-cyano- 5, 8-di net hyl{q Lg%ﬁ]@ﬁ : 49 g, 8.32
nmol ), mercuric acetate (2.81 g, 8.82 rmtl) a e? (00 nL) is
stirred at room tenperature for 2.hours, |resulting in a bllack
suspensi on. The suspension is filtered through a bed of sifica gel and
celite, and Cempounds s washed well with t+heaRet—Fhe—fidbtrate is

evaporated to dryTies SubjBetr inkertiini iadolves aoeeingmiunds haviry thehfollowinggr aphy

t hrough a sh QelictGRk UM consisting of layers of sand/flash silica

gel / sand, usi'ng met hyl ene chlori de/ et hanol /- anmoni um hydr oxi de (85/15/2) as
el uent. Th| s provi des 4-cyano-5, 8-8f nefthyl - 6- (2-i mi dazol i nyl am no) qui nol i ne
(partially as acetate salt). (conmpdsi t igps 20 Anot her aspect of

t he subject invention is conposif @ %—N—Q saf e and
cwttic

effective anount of a subject cofgpou a gaharnpceutical ly-
accept abI e salt thereof, and a th : al'l cceptable carrier. As used
herein, "safe and effective anount” megps an anount of the subject conpound

suff|C|ent to significantly induce a pdSitive nodification in the condition

to be 25 freated en to a ri,ous, Si eefects a
r easonabl & lﬂe’ﬁ@fapf’)'? ?tgfg?‘fr 'thlﬁ"""\ﬁgfﬂ\"f‘?gt%%?{ %‘V hayingfr %al cal
j udgement A dafaboutr3icarbon atomis cBiis preferablyratkanyl. t Rds mong preferablypoethd wi | |
vary wi th theyratif ansht pRférabimethyl.  condition of the patient being

(reatsa, e S ol KT il R o
alkenyl having from 1 to about 3 carbon atoms; unsubstltuted alkyithio or alkoxy

10 having from 1 to about 3 carbon atoms; hydroxy; thiol; and halo. R'is preferably
alkanyl, more preferably methyl or ethyl, most 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.

15 in the above structure, R" is selected from hydrogen; unsubstituted
alkanyl or alkenyl having from 1 to about 3 carbon atoms; methyl
monosubstituted with hydroxy, thiol or amino; unsubstituted alkylthio or alkoxy
having from 1 to about 3 carbon atoms; amino; halo; unsubstituted amide;
amido, unsubstituted or substituted with alkanyl or alkenyl having from 1 to

20 about 3 carbon atoms; unsubstituted sulfoxide; unsubstituted sulfonyl; and

' cyano. R" which is alkanyl or alkenyl is preferably unsubstituted. R" is also
preferably alkanyl, more preferably methyl or ethyl, most preferably methyl. R"
which is alkyithio or atkoxy is preferably saturated, also preferably Cq or Co,
more preferably methyithio or methoxy. - R" which is halo is preferably fluoro,

25 chlor6 or bromo, more preferably chloro, or especially fluoro. R" which is amido
is preferably unsubstituted or substituted with methyl or ethyl. R" is also
preferably cyano.

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




30 phar maceuticalTy-acceptable carrier utilized, and Like factors within

.the know edge and expertise of the attending physRBPLﬁc

Conposi tions of the subject invention preferably conprfis

about 99% by wei ght of the bj ect conpound, |nore preferabjy
Isigo preferably flr gm ABAMAR 1999 t

al so 35 preferabl yR"ronRabout 5% to about] 10% al so pref

0.0001%to
from

about 50%
from about
about 1%

conpositions of the subject

{ENT, SHEET

about 0.01%to about 90% a

tp
er

1% t o about

In add| ' conpound. the

preferably lfrom about 0I% t

abl y

cbntain a

phar rraceut I cal | y-acceptabl e cax rm

16 "pharnmaceuti cal | y-acceptabl etcarrier’
nor e conpatible solid or liquidRfiller diluents or encapsulatlng

mwbgrﬁﬁcfgﬁﬁgﬁ“asréaé %%kc%tedo rr'n u?‘edmlé‘vh% rté%tl' on to a human or |owver

subst ances
ani mal . The

10

15

20

25

Compound No. R R R"
CH3 - Cl H
CHj CH3 H
CHa CH3 CHa
CH3 CHz OCH3
OCH3 H
CH3 CH3 Cl
CHj3 CHsa F
CH3 CH3 CN
The compounds of the subject invention are particularly useful for the

0 ~NO O A WN -
o
i
(&)

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 actioﬁ.
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 adrenooept&rs. 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 intraccular 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

, as used herein, nmeans one or



as used herei n,__neans-that—the—eonponents of the conposition.-are capable of
.5 being commngled with the subject conpound, and with each other, in a

manner such that there is no interaction which would substantially
reduce the pharmaceutical efficacy _of the conposition under ordinary
use situations. Phar maceutical |l y- a@cept abl e carriers nust, of course,

be of suffi citamicompbirgds is determindd by measering resiepior |oyngiRgyaffigitiesiand ifo r ender
them sul t abl G furkfighal pﬁtéri&ésom EOvaHéty bheissussRneWn ko wossessi alpha-dei ng

u
phar maceut i c ANHPF alpha- 5%@8&’@ f%ee $ fié ity Mieregic ol %SE
sugars, such LimbkdcedsHumgnafyess. C"ftmaﬁﬂ )s utheo fllowingin ¥ asgqyghargs corn
starch andg paypicsllydontiadied iredodents oe otherd spacies. Centriztnemvats system sgtivityas

di b
; gwijg;negla{ r gég'&;f&%tmﬁ JME ?%Mot&eéétﬂl 88 arfideX'Bf Sedatidh. (S@é' ul ose;

stearic acid %ﬂd%ﬁ!@h{a LﬁT‘HS 8’&93& ec'ta'gﬁél'ﬁﬁ‘f"?a #"é{%@bgﬁg‘a b#gg , such

as peanUfor Metiation by Postsyapiic|Alphas2 Adeenoraceptars'y 4. Neural. Jsans., Aal. and oi |
frfa ntmhteglbr O 64 (198230 g'ggsalse aRasdl Odadoﬁg@st&htyaatwty Gk YMmeasuied usiNgD tﬁ'
the TueentS \ginomARONBEY A5 a%%g%%ﬁf&ﬁ«%ﬁ%ﬁé%& Beere i, Badem o " 2
agents; fl avoSi 8. a@bmegte “atNew iBxgedmental Method fos (Eugiuating Drugs, it Ml dant s;
preservati vesnagil "Gy, iAr€e 00 | YOk @8i (19%2), ippe 524:45d9). Antlglb.mm:at e
bulfer 5ol Dy s guemineqy, ugﬁ%ﬁﬁ il pRLE e £, g oz 2
basi cal | y det mmdcwmrm@cq{ggy of, &Aqueous Human Dynamlcs Pha acol. Rev.,
15 Vol. 13 (1981), pp. 133-163). Antidiarrheal activity is determined by measuring
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
20 measuring the effect of the compound on 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 5-
Lipoxygenase and Cyclooxygenase Inhibitory Activity, Wy-45,911, on
Leukotriene-Dg- and Antigen-induced Bronchoconstriction in Guinea Pig", Int.
25 Arch. Alleray Aopl. immun., Vol. 86 (1988), pp. 48-54; and Delehunt, J., A.
Perruchound, L. Yerger, B. Mau:hette J. Stevenson & W. Abraham, “The Role
of Slow-Reacting Substance of Anaphyiaxis in the Late Bronchial Response
After Antigen Challenge in Allergic Sheep", Am. Rev. Respir. Dis., Vol. 130
(1984), pp. 748-764). Activity in cough is determined by measuring the number
30 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 (1992), pp.
187-185).
35 The compounds of the subject invention are synthesized using the
following general procedures: -
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25 conpound is to be adniniStered If the SUMM@ML#&E@
.to be injected, the preferred pharnmaceutically- -acceptipbl e carrier i
sterile, physiological saline, with blood-conpatible susldt&lMARg‘)%er t ,
the pH of which has been adjusted to azom 7.4. The preferred
node of adm nistering the subject conpbunds is perorally.{3 TTe
preferred unit dk formis therefore tabl et fsul es| | ozenges,

chewabl e t abl et d . the i ke. Such unit dosade foyns Renprl se a safe and
effective ano ) sut;jmq(ga,%gggund, whih =" Preferabl y from about
0.01 mg |t 0o apout, erablly frjp pout 0.1 ng to about
50 ng, nore ~ 2 erab%)g @a from about g o0 about 25 ng, also
preferably fromabout, 35 1 % about 10 ng. The

pharmaceutical | y-acceptabl e carrier suitable for t He preparation of
unit dosage fornms for peroral admnistration arefwell-known in the

art. Tablets typically conprise conventional ph z.\ut bﬁal | y- conpati bl e
adj uvants as inert diluents, such as cal cium car )o& i um car bonat e,

and alkenyl)
MR"
(M=Na, K, Cu)
Y
1) Glycerin, AspOsxH20 ,
H2804
2) HNOg3, HaSO4
Ha, Pd/C

H3co7/\<oc Hs
or

NO, HaCO R" SnCly,
FeClg, ZnClg, HCI Ethanol

i

-

w .
CS  Thiophosgene, NH,
_HCL 10
‘—_\
Ol' di-2-pyridyl '
thionocarbonate R :

)



17 manni tol, |actose _and cellulose; binders such as starch, gelatin and
+ SuUCr ose; di si ntegrants such as starch, al ginic acidfg ‘&QE@ENEW el

| ubricants such as magnesi um st earate, stearic acid g S
such as silicon dioxide can be usedgto inprove flowjcharacteristics| of
t he powder mi xt que Col oring agents. 5 such as the FD&C {yekd Mihi®é added

pe

for appearance. and flavoring agents, sych as asparta
saccharin, nenth rmnt, and fruit flavors, |[are Useru

adj uvants for ch¥wabl e tablets. Capsules typically conpiise one_or
nmore solid diluents dISC| d above. The selection of carrier
conponent s depeBds & ond ry consideration® |iRe taste, cost, and shelf
10 stablllty,/;1|c- ar got itical for thel pury of the subject

i nvention, ang ca nggdﬂd;(mAw@e by @ -@ | inthe art.
Peroral conpogi 3l so gncl sol uti ¢ enul ki o

suspensi ons, anN”"the”like. The pharmaceuti caryy-ae€ept a carriers

sui tabl e for gfparatlon of such conpositiong are well known in the
art. Such liquid or conpositions preferabl y®™conprise from about

8 82% t Oaggwt 5%@.& dbdfe SURIRS; where R' G EIREKY fdp alkpitfo ?é@;cglﬁr@go\ﬁdﬁ om about
eli XI?’S Lﬁ&d%ﬁ‘g ﬂé‘gﬁ%ﬁdg&ed@yﬁ&m ‘P' fc {1
propyl ene gI wandard,dealierlatinganreceduse: (Bhatt, etjal.d'Claayags of Eﬁ'ersm §mmeS| and
wat er. Fors a 1983Psp40281).Y i 1l abdvs BEREHE GvRBERT S ciaid, mtecmb%iety
can be converted to substituted methyl or amide by standard functional group
conversions. (See March, Advanced Organic Chemistry, 3rd ed., Wiley, 1985).
The following non-limiting examples provide details for the syntheses of
compounds of 6-(2-imidazolinylamino)quinoline the subject invention.

10 Example 1
Synthesis of 5,.8-dimethvi-6-(2-imidazolinylamino)quinoline:
CH; - ..
& Nﬁ——NH
th_)
N’
CH,

5.8-Dimethylquinoline. To a mixture of 2,5-dimethylaniline (20.73 g),

glycerin (54.81 g) and arsenic pentoxide hydrate (As205-xH20) (Aldrich, 54%

15  As, 35.06 g) under argon and in a 1L 3-neck round bottom flask equipped with a
mechanical stirrer is carefully added sulfuric acid (51.6 g). The resuiting hot
solution is then heated at 140-150°C for 4 hours. The reaction mixture is then
cooled to room temperature and slowly basified to pH=10 by the addition of
ammonium hydroxide solution (28-30%). After a period of about 10 minutes the

20 basic solution ig acidified to pH=5 by the addition of glacial acetic acid and
extracted with methylene chloride (CH2CI2) (3 X 500 mL). The organic layer is

then washed with water (2 X 500 mL) and brine (2 X 500 mL), dried over
magnesium sulfate (MgSO4), filtered, and rotary evaporated to yield crude
quinoline (31 g) which is flash chromatographed on silica gel eluting with 10%



20" cellul ose, sodium carboxynet hyl cellul ose, Avicel @RC591, -tragacanth

~and sodi um al gi nate; typical wetting agents include lecithin and
pol ysorbate 80; and typical preservatives include nethyl paraben and
sodi um benzoate. Peroral | i quid conpositions nmay al so contain one or
nore conponents such as sweet enes, flavoring agents and col orants

di scl osed abywf acéfatemexane. Qa‘rﬂmnmmamrtg' feactions efeitorfilsinechandiratamyg
system c del | \éﬁér\ré@toyb‘?%g‘éb-&iﬁl%{hyﬁumolmgOnpounds i ncl ude sublingual and

buccal dosa

)NPOS on
of soluble fill ewmmﬁw&v 3&'1"8‘53‘3’5&“)“&‘“94%?5&%*gﬁ%ﬂ‘prgngur t g}) '
and bi nders mundil ottoat dizsle, isncaolext itg SO |in nen cise-NaChskath under @g@ePBoxynet hyl

cel | ul oses angdo g er’éHpéuﬁ?Hﬂé ab@ Jbu LS BHAES SlowlyClib dasdition fulkiel soithat cant s,

smeeteners colo ant.| oxi

above may al %8 mpeLgpure aoed ol e"&%df °6V0ﬁ*en1%|@g’%% %"mv&{og‘?nﬁm st er| ng
t he subj ect tawrmmuteclsthmsww toad165C irpan ethylengméycgl—dty ichbate. MNiticactd, | '
desired: intyanafalesdavesin eutfutieseld eantpssadded, dropwise (vighsyriagesat or

S o) R o 6 BB oVt 0 i

SOl si tions
of the si8j eminutes, tha regtion s poue d@e@&gakeroflce ag%Pﬂ? \’,’@

and ef f ecti vby an® wdtitioh of amipriom hydraxide: solution (28-Bﬁ%énd'§he pmdmbpﬁngala safe
intranasal adigqieaf (With dfyl acétdle (9660 MINSTRE drGHnid lager is dried over
MgSOyg, filtered, and rotary evaporated to yield crude product (2.6 g) which is
flash chromatographed on silica gel eluting with 15% ethyl acetate/hexane.
15 Compound-containing fractions are combined and rotary evaporated to yield
5,8-dimethyl-6-nitroquinoline.

5§ 8-Dimethvi-6-aminoquinoline. @~ To a solution of 5,8—dimethyl-6-
nitroquinoline (1.41 g) in ethanol (17.4 mL) under argon is added iron (Fe)
(1.21 g) and glacial acetic acid (2.56 g). “The mixture is refluxed for two hours.

20 More Fe (1.23g) and glacial acetic acid (2.49 g) are added to the reaction,
which is allowed tq refiux for an additional hour. The reaction is poured into a
beaker of ice and adjusted to pH 10 by careful addition of a saturated solution of
potassium carbonate. The product is extracted with methylene chioride and the
organic layer is dried over sodium sulfate, fi ltered and rotary evaporated to glve

25 § B-dlmethyl-s-ammoqumolme

§,8-Dimethyl-6-isothiocvanotoquinoline. To a solution of 5,8-dimethyl-6-
aminoquinoline (0.85g) in 0.1N HCI (52 mL) is added thiophosgene (0.4 mL)
dropwise. The reaction is stirred for 10 minutes, by which time a yeliow
precipitate has formed. 1N sodium hydroxide (NaOH) (52 mL) is added to the

30 reaction and a white precipitate forms immediately. The reaction mixture is
allowed to stir 10 minutes, after which time the product is extracted with
methylene chioride (3 X 100 mL). The organic layer is evaporated to a small
volume and the residue filtered through a bed of silica gel, which is eluted with
25% ethyl acetate/hexane. The filtrate is evaporated to yield 5,8-dimethyl-6-

35 isothiocyantoquinoline. '

6-(N-2-aminoethvithioureido-5.8-dimethylguinoline. To a solution of
ethylene diamine (2.00 mL) in toluene (21 mL) under argon is added dropwise a
solution of 5,8-dimethyl-6-isothiocyanatoquinoline (0.88 g) in toluene (21 mL).
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18 conprise fromabout 0.001%to about 5% of a subject conpound, nore
preferably from about 0.01%to about 0.5% Such conpositions also typically
i nclude safe and effective anmobunts of preservatives, such as benzal koni um
chl oride and thinerosal; buffers such a sygphosphat e and acetate; tonicity

agents as sodj um chl ori de; Ldan ch as asco I d;
aromatic agen?‘s“”h te precipfigte '}Q’FB% dﬁ’r‘f@ ﬁiﬁ%i‘%‘“?’??e's T’—YaBPra??fgg gaqueous
conposi tions the yellow-whitejselid dried under 8 W@rfpéaodbwtﬁl toi Yield &{Nhe

subj ect i nvenhmemwmmeﬂammmhqumminut i ons, suspensions, and dry

powder s conpri si ngsgnﬁﬁé& Meg\t &Rﬁ@ound

i ntended for atom rati on. Such

conposi ti ofts @f @'@ﬁﬁ@nwhﬂxh‘ggq%m%ﬂ‘y’ﬂwﬂ%ﬂ% (1.12 g)aﬁ%tmsﬁ’%'@f a

subj ect conpowaoetate(d/85 g)rirebthandll (41 L) is hdated tolrfitne Abthetreaction vedis tSuch

conposi tions ?éfﬁmsuﬁ'rﬁﬂdréluﬁﬁé‘a&krb?m ”Aﬁeﬁé’wrﬂﬁkeé"hﬁéﬂéﬂ

Zgom zing mear&"e reaction ge OessI 6|£8£‘ STﬁle lteéf ILl)"eé\: ion ml u(r:e E;dﬁtepeé) B\?clsug%nt S such
bed of celite, which is washed with ethanol. The filtrate is rotary evaporated

10 and the residue taken up in water and basified to pH 10 with a saturated
solution of potassium carbonate. The product is extracted with chioroform (3x
250 mL). The organic layer is evaporated to a small volume which is then
filtered through a bed of silica gel to remove residual mercury salts. The bed is
washed with copious amounts of methanol and the filtrate is rotary evaporated

15 to yield 1.3 g of crude'product._ A solution (10 mL) of this crude material in
methylene chloride is filtered through another bed of silica gel to remove
baseline material, washing the bed with 20% sat. methanolic NH3/chloroform
and rotary evaporated to a crude material which is suspended in boiling ethyl
acetate and filtered hot. The filtered material is the desired 5,8-dimethyi-6-(2-

20 imidazolinylamino)quinoline (0.51 g). A dihydrochloride salt is generated by
bubbling HCI through a cold suspension of the quinoline in methanol. The
methanol is rotary evaporated to a residue which- recrystallizes from
ethanol/ether to yield 5,8-dimethyl-6-(2-imidazolinylamino)quinoline

dihydrochloride.
25 Example 2
S sis of 6+{2-imidazolinviamino)-4.5. 8-trimethylquinoline:

CH; CH,

6-Nitro-4,5'8-trimethylquinoline. A mixture of 2,5-dimethyl-4-nitroaniline

(0.96g), ferric chiloride hexahydrate (2.50g), zinc chioride (0.094 g),

30 concentrated hydrochloric acid (0.481 mL), and ethanol (8 mL) is heated to 60°
C. 1,33-frimethoxybutane (0.73 mL) is added dropwise while the reaction
mixture is kept at 60°C. The reaction mixture is heated at reflux overnight and
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15 chl or of |

preservatives

uorocarbons 12/11 and 12/114; sol vents such as water, glycerol
and et hanol ; stabilizers such as ascorbic acid, sodium netabisulfite;

such as cetyl pyridinium chl oride and benzal koni um

chloride; tonicity adjustors such as sodi um chl oride; and fl-avoring

agents such

as sodi um saccharin. 11 Preferred conpositions

of the
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Such conposi puoied by ﬁastrdwolyatography using 25% ethyl acetate in hexane as eluent,

providing 6-amino-4,5,8-trimethylquinoline. .

6-isothiocyanato-4 5 8-trimethylguinoline. A mixture of 6-amino-4,5,8-
trimethylquinoline (0.37 g), di-2-pyridyl thionocarbonate (0.494 g) (DPT)
(Aldrich), dimethylaminopyridine (0.052 g) and methylene chloride (4 mL) is
stirred at room temperature for 2 hours. An additional 100 mg of DPT is added,
and stirring is continued for one hour. Another 100 mg portion of DPT is added,
and the reaction is stirred at room temperature for one more hour. The mixture
is concentrated by evaporation and purified by chromatography through a short
column consisting of layers of sandflash -silica gel/sand, using 20% ethyl
acetate in hexane as the eluting solvent, providing 6-isothiocyanato-4,5,8-
trimethylquinoiine. '

N-{2-Aminoethvl)-N'-(6-{4 § B-trimethylquinolinyDthiourea. To a solution
of ethylene diamine (0.586 mL) in 2.5 mL of toluene is slowly added a solution
of 6-isothiocyanato-4,5,8-trimethylquinoline (0.40 g) in toluene (10 mL). The
reaction mixture is stirred at room temperature for 2 hours and then placed in a
refrigerator ovemight. The solid which forms is filtered, ‘washed well with
toluene, and dried, providing N-{2-aminoethyl)-N'-(6-(4,5,8-
trimethyiquinolinyl))thiourea. ,

6-{(2-Imidazolinylamino}-4 5 8-trimethviguinoline. = A mixture of N-(2-
aminoethyl)-N'-(6-(4,5,8-trimethylquinolinyl))thiourea (0.461 g), mercuric (il)
acetate (0.602g), and methanol {20 mL)is stired at room temperature for
4 hours. The reaction mixture is filtered though Celite, and the Celite is washed
well with methanol.” The filtrate is evaporated. The crude product is purified by
flash chromatography, eluting with a 20% methanol in methylene chloride
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corrbri se fromabout 0.01 ng to about 100 ng per dose,

about 0.1 ny
conventi onal

t hat

conpound is r

action.

one or nore of
pht hal at e, hydr oXyPro

Eudragit coat
subj ect ingen
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subj ect conpo
respiratory

to about 5 ng per dose. Such conpositions can be coated by

nmet hods, typically with pH or time-dependent coatings,
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monchydrate.
Example 3
Synthesis of 5 8-dimethyl-6-{2-imidazolinviamino)-4-methoxyquinoline:
OCH, CH,

H
)

CH,

5,8-Dimethyl-6-nitro-4-quinolone. In a flask is placed 5,8-dimethyl-4-
quinolone (5.18 g, 29.9 mmolj (prepared according to Burckhalter, et al.,
J. Am. Chem. Soc., Vol. 70 (1948), p. 1363} with sulfuric acid (30 mL). After
stirring for 10 minutes, the flask is cooled in ice and concentrated nitric acid
(1.e0 mL, 30.2 mmdl) is added dropwise. After the addition is completed, the
mixture is stirred for 15 minutes in ice. The mixture is then poured onto crushed
ice and allowed to warm to room temperature. The gray solid is filtered and
washed with water. The solid is recrystallized from hot methanol to give 5,8-
dimethyl-6-nitro~4-quinolone.

4-Chioro-5 8-dimethyi-6-nitroguinoline. in a flask is placed 5,8-dimethyl-
6-nitro-4-quinolone (3.01 g, 13.8 mmol) with phosphorus oxychloride (41.3 g,
268 mmol). The mixture is refluxed under argon with stirring for 3 hours. After
coolfng to room temperature the mixture is poured on crushed ice, and
concentrated ammonium hydroxide (100 ml) is added. Extraction with
chioroform (2 x 200 mL), drying over potassium carbonate, filtration and solvent
removal by rotary evaporation gives 4-chloro-8,8-dimethyl-6-nitroquinoline.

5.8-Dimethyl-4-metho: itroquinoline. In a flask is placed 4-chioro-
5,8-dimethyi-6-nitroquinoline (1.52 g, 5.4 mmol) with sodium methoxide (2.27 g,
4.2 mmol) and methano! (25 mL). The mixture is refluxed under argon with
stirring for 21 hours, diluted with water (100 mL) and methano! (S0 mL) and
extracted with dichloromethane (2 x 200 mL). The organic layer is dried over
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10 to about 4 ng per dose, and di phenhydranine from about 10 ng to about
-50 ny per dose; nonsedating antihistamnes, e.g., terfenadine from
about 30 ng to about 60 ng per dose, |oratadine fromabout 5 ng per
dose to about 10 ng per dose, and %eti rizine fromabout 5 ng per dose
to about 10 ng per dose; expector}i ts, e.g., guaifenesin from about
100 ny to alpotassk@ocarhopate, fitesed and evapeorateds Jihesproduct s purifiedibydiashhor phan
from about Fchmnéteg@b%glsﬂemea@thwamte), yielding 8, Sadimleg /-4 anethexyds-,

| buprofen fr ﬁlﬂ% ng to about 800 ng per dose, and
acet am nopheﬁ@ om g‘_%’out 80 nmpg to apout ,1((),0

i ng, per .dose; qcul ar_ drug
actives: acetyl cAdimipeSSsdimeihvl-drmetnoxyauinotine, "'E(?ngﬁ?h df)Hgl?%e‘flrs i about
0.03% 5 tdimathyld-ntiR5ysa-nitroquinaline (AN6.8.i HA mmol) withsstanrious eshdaricel
?Cf)' \rfrgsbefn;egﬂwémgsgﬁ. thqnmﬂ) @nd eir@.i‘=\er|resr:ﬂnfilsai fmmf ARpe s féﬂ&)éémfoiq abgutt

: se, i Smuy sppsal. a r.om abou .t o abou
300 ng per R dilined Y@? Hﬂqg‘: (100 mEP and %fﬁpﬁﬁﬁadagtﬂgl% G %\yﬂg";ﬁfbj ect
i nventi on i n{30imlds and textsacied avithpehlorefarmn(@ x 200 mL)yr Theeeroanig pediom is
congest Idon baricdd 6t gotassiun® carbopbte, fiéredl drRiCtheVsolvaiig ?ém@fegab,]gsotaqubj ect
conpoun o} A r é@%d | risk o
experi eng? ng%ggg'.g{ﬂé@%ﬁa U m%@gg&ﬂ%‘ﬁﬂﬁ%y be associated with
human di seases o.8tDirgtav.Scisothios --mathoxyguingline. oA | §oltioBd of B- seasonal
al | er gi ¢ rhi aminos,8-dimstisyldamethoxyzmiroling or (887 migal 4.8fmemol),ondi-2-pyridyd- t i s,
per enni al ; bR dsl t r#h' fHrbn _ hdl i on of a
dose of the tshl%mé%? Bg%)tbs(?:fgﬁ uwn%‘&p fgf‘%b ty ?ﬂéﬁfﬁég% ﬁgmdggg@éda%ﬂhi n the
range of froff tamperature for 2 hours. nt is removed by rotary evaporation

16 and the product is purified by flash chromatography (8/2 hexanes/ethyl acetate)
to give 5,8-dimethyl-6-isothiocyanato-4-methoxyquinoline.

5,8-Dimethyl-4-metho -N-{2-aminoethvi)thioureido)quinoline. To

ethylene diamine (2.25g, 37 mmol) is added dropwise a solution of 5,8-

dimethy(-s-ispthiocyanato-4-methoxyquinoline (501 mg, 2.1 mmol) dissolved in

20 dichloromethane (20 mL). The mixture is stirred at room temperature overnight.

The resulting solid is removed by filtration and washed with a small volume of

dichioromethane. The remaining solid is dried under a vacuum for several

aptRviyO-1SORIGCKanato-5+-MSINOXVA!

hours, providing 5,8-dimethyl-4-methoxy-6-(-N-(2-aminoethyl)-
thioureido)quinoline. ' -
25 5.8-Dimethyl-4-metho 2-imidazolinylamino)quinoline. A mixture of

5,8-dimethyl-4-methoxy-6-{(-N-(2-aminoethyl)thioureido)quinoline (493 mg,
1.6 mmol) and mercuric acetate (537 mg, 1.7 mmol) in methanol (60 mL), is
stirred at room temperature for 2 hours, and then filtered through Celite. The
filtrate is added to 10% aqueous potassium carbonate (100 mL), extracted with
30 chioroform (3 x 200 mL). The organic layer is dried over potassium carbonate,
filtered and evaporated to a residue which is purified by flash chromatography
(9/1 chioroform/methanol saturated with ammonia) providing 5,8-dimethyl-4-
methoxy-6-{2-imidazolinylamino)quinoline. This compound is converted to its
dihydrochioride hemihydrate salt with 12 N HCl in methanol/ether.
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4-Bromo-5.8-dimeth itroguinoline. A mixture of 5,8-dimethyl-6-nitro-4-
quinolone (7.12 g, 32.7 mmol), phosphorus oxybromide (7.47 g, 26.12 mmol),
pyridine (5.3 mL), and toluene (80 mL) is heated at 90°C for 6 hours. The
mixture is filtered hot, and the solid is washed with water and methylene
chloride. The filtate is extracted with methylene chloride (3 x 100 mL), and the
combined organic layers are dried (sodium sulfate) and evaporated to afford 4-
bromo-5,8-dimethyl-6-nitroquinoline.

4-Cyano-5.8-dimethyl-8-nitroquinoline. A mixture of 4-bromo-5,8-dimethyl-
6-nitroquinoline (3.87 g, 13.77 mmol), cuprous cyanide. (3.67 g, 41.31 mmol)
and dimethylformamide (70 mL) is stirred at room temperature for 30 minutes
and then heated to 1559C and stirred at this temperature for 1 hour. Water is
added, and the teaction mixture is filtered. “The precipitate is washed with water
and methylene chloride. The filtrate is extracted with methylene chloride (3.x .
125 mL), and the combined organic layers are dried (sodium sulfate) and
evaporated. Purification by chromatography through a short column consisting
of layers of sandfflash silica gel/sand, using chloroform as eluent, provides 4-
cyano-5,8-dimethyi-6-nitroquinoline. ‘ .

6-Amino-4-cvano-5 8-dimethviquinoline. ‘A mixture of 4-cyano-5,8-
dimethyl-6-nitroquinoline (2.54 g, 11.2 mmol), stannous chioride dihydrate (12.6
g. 55.9 mmol) and ethanol (200 mL) is heated at 60°C for 1.5 hours. The
reaction is cooled to room temperature, and water (60 mL) is added. The
mixtiire is basified with 10% aqueous sodium hydroxide solution (70 mL) and
subsequently extracted with methylene chloride (3 x 150 mL). Drying (sodium
sulfate) and evaporation provides 6-amino-4-oyano-5.8-dimelhyiquino|ine.

4-Cyano-5'8-dimethyi-6-isothiocyanatoguinoline. A mixture of 6-amino-4-
cyanp-s,a-dimethquuinoline (2.0 g, 10.15 mmol), di-2-pyridyl thionocarbonate
(252 g, 10.86 mmol), dimethylaminopyridine (0.266 g, 2.18 mmol) and
methylene chioride (62 mL) is stired at room temperature for 1.5 hours.
Evaporation affords a residue which is purified by chromatography through a

and ast hma.

]Mer ani mal experiencing or
in/nlstration of a dose of the




5 administers a dose within the range of from about 0.01 [err]g/kg to
.about 10 ng/ kg of a conmpound, nore preferably from about 0.001 ng/ kg

to about 1 ng/kg, nore preferably still fromabout 0.01 ng/kg to about
0.1 ng/kg. Intraocular adm ni stration of such doses is preferred. The
frequency of adm nistration of a 18ubj ect conpound according to the

Zglbll §Ct n{)p\e/&md rrgﬁ c@ﬁﬁétg@a&! liayets ensamamssh Silica @amrwpuahgmetmler:ja i mes
Aot her | o pEipas 85 Hlen ol %‘# 5% Féﬁ?*ﬂ%'%-%‘*g*ﬁ%éﬂa*°2"'"%‘r"@;fev‘é'ni g
ortreatlngfu groanine Slolfatitens Ry |ster|ng
a safe s&ilfiore bf entylened.ammncz 28 mi)snkpleene ¢a0nm)ris slmwln amma or | ower
23 'mnﬁ! <t Pat | éiﬁﬁér# Wﬂéﬂﬁoﬂy Bﬁﬁnétt?ﬁléﬁigatgﬁié?ﬁd[tmﬁﬁe .2y g% mmay i
adni ni st er s toluenss 109 t"PH n R Feasyen o'f“xP f)nﬂs St'"r?oo%g&ogé‘ E%ﬁ %ﬁe to about
10 my/ kg of owercighboTinaisoliduyhichforne isfiltered; washed well with trlugnepan to about
E)e?g/ klg, g‘)ﬁ@aﬂ?&r&Wbm:rﬁietﬂyl)ttidmmnm-ﬂﬁ&wmummme about 1 my/ kg.
admi L?st ?atml g'ns oy imeth Shigarolinglaflicthadolint A %Edur& opBYROCY of
i nventi 4@ i 2-amiopethyithipuriedad-syaner-S.Brdimethyladingline Ji %St g maégéawn nor e
preferably mercurfo sustaad (2181 3, 8.82anmolp anti methahol (10Ssmbipis! sfirred at room The
foll owi ng NYableird Rt f@ﬁﬂi‘t F'e%ukfnﬁ 'fild Blefic SEpeHIBAOSTid SipeRSn is
Exanpl e 4 filtered through a b silica ge and cell e, and the bed is washed well with
methanol. The filtrate is evaporated to dryness. Purification is accomplished by
15 chromatography through a short column consisting of layers of sandfflash silica
gel/sand, using methylene chloride/methanol/ammonium hydroxide (85/15/2) as
eluent. This provides 4-cyano-5,8-dimethyl-6-(2-imidazolinylamino)quinoline
(partially as acetate salt).
Compositions :
20 Another aspect of the subject invention is compositions which comprise a
safe and effective amount of a subject compound, or a phamlacedtically- )
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
25 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
30 pharmaceutically-acceptable camier utilized, 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 90%; also preferably from about 10% to about 50%, also
35 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 term
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Oral Tabl et Conposi tion I ngr edi ent :
Amount per tablet (ng) Subj ect Conpound 2 20.0
M crocrystal line cellul ose (Avicel PH 102) 80.0 30 D| cal ei um phosphat e

96.0 Pyrogeni c silica (Cab- O—SI 1) '16 1.0 Magnesi um
stearate

200. 0 m'@mm@mﬁlvmmmmer Bsit ‘ﬁ?ﬁt hefein, TERNS °p% fJe®Pf®%n. The
congest i on i sctpatibteosalinri liguid/filler dilnér$ od encapsulating substances which are

21 suntable for admmxstrahon to a hufeA Y I6wér animal. The term “compatible",
Chewabl e Tabl es usecm')neremt means that the components of the composition are capabie of
5 being commingled with 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.
Pharmaceutically-acceptable carriers must, of course, be of sufficiently high

purity and sufficiently low toxicity to render them suitable for administration to

10 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 carboxymethyl! cellulose, ethyl cellulose, and methy!

15 cellulose; powdered tragacanth; malt; gelatin; talc; solid lubricants, such as
stearic acid and magnesium stearate; calcium sulfate; vegetable oils, such as
peanut oil, cottonseed oil, sesame oil, olive oil, corn oil and oil of theobroma;
polyols such as propylene glycol, glycerine, sorbitol, mannitol, and polyethylene
glycol; alginic acid; emulsﬁiers such as the Tweens® wetting agents, such

20 sodium lauryl sulfate; coloring agents; flavoring agents tableting agents,
stabilizers; antioxidants;-preservatives; pyrogen-free water; isotonic saline; and
phosphate buffer solutions.

The choice of a pharmaceutically-acceptable carrier to be used in
conjunction with the subject compound is basically determined by the way the

25 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 adjusted to about 7.4.

The preferred mode of administering the subject compounds is perorally.

30 The-preferred unit dosage form is therefore tablets, capsules, lozenges,
chewable tablets, and the fike. Such unit dosage forms comprise a safe and
effective amount of the subject compound, which is preferably from about 0.01
mg to about 209 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

35 1mg to about 10 mg. The pharmaceutically-acceptable carrier suitable for the
preparation of unit dosage forms for 'peroral administration are well-known in the
art. Tablets typically comprise conventional pharmaceutically-compatible
adjuvants as inert diluents, such as calcium carbonate, sodium carbonate,
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flavorants one of more solid diluents disclosed qp e. The selection of carrier
components depends on secondary considerations like taste, cost, and shelf

10 stability, which are not critical for the purposes of the subject invention, and can
be readily made by a person skilled in the art.

Peroral compositions also include liquid solutions, emulsions,
suspensions, and the like. The pharmaceutically-acceptable carriers suitable
for preparation of such compositions are well known in the art. Such liquid oral

15 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
and water. For a suspension, typical suspending agents include methyl

20 cellulose, sodium carboxymethyl cellulose, Avicel® RC-591, tragacanth and
sodium alginate; typical wetting agents include lecithin and polysorbate &0; and
typical preservatives inciude methyl paraben and sodium benzoate. Peroral
liquid compositions may also contain one or more components such as
sweeteners, flavoring agents and colorants disclosed above.

25 Other compositions useful for attaining systemic delivery of the 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 celiulose,

_ carboxymethyl celiulose and hydroxypropyl methyl cellulose.  Glidants,

30 lubricants, sweeteners, 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 for ocu!ar disorders, and

35 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

nt
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33. 33 One tablet is placed under the tongue of a patient wth nasal
congestion and al l owed to dissolve. The congestion is rapidly and
substantial ly di m ni shed. Exampl e 7

| ntranasal Sol ution Co 0 In red nt
Conposi tion (O%TW rrpobogﬁj @%132 dg kg of a subject compound, more

0.20 qufatahlmfrm anqut)ﬂm&é to about 0 5%. Such compositions @|sgypically
Thi merosal  include safe and effective amounts of preservativeé802uch as béhz@IRbAILEO! .
i'r ggat |3(5: s G y&\lor}l%e and thimerosal; buffers such as phosphatg gnd,acetate; t&wﬁg’ 3genls ot or
g.s. 5 Tosugh as sodium chioride; antioxidants such as ascorbic acid; gromatiec) agents;
and acids and bases to adjust the pH of these aqueous compositions as
needed. :

Preferred compositions of the subject invention include aqueous
solutions, suspensions, and dry powders comprising a safe and effective

10 amount of a subject compound intended for atomization and topical inhalation
administration. Such compositions preferably 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

15 chiorofluorocarbons 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
such as sodium chloride; 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, such as benzalkonium chioride,

25 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
and acetyl cysteine; acids and bases may be used to adjust the pH of these

30 formulations as needed,

Preferred compositions of the subject invention include solids, such as
tablets and capsules, and fiquids, such as solutions, suspensions and
emulsions (preferably in soft gelatin capsules), eomprising_'a safe and effective
amount of a subject compound intended for topical administration to the

35 gastrointestinal tract by peroral administration. Such compaositions 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
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22 One-tenth of a nL of the conposition is sprayed froma punp actuator

into each nostril of a patient with nasal congestion. The congestion is
substantial ly di m ni shed. . Exanple 8 5
I ntranasal Gel Conposition | ngr edi ent

Conposition (% w v) Subj ect Conpound 4 0.10

Benzal koni untheh$ubjectieompound is released in the gastrointestiod tract irT themdicioiy fof

0.002 10 HysiePdasited RificalabPitation, dila® 8rious times to extend the Yasired actidnMet ol ose
65SH4000[ err k Ar

Sodi um chl ori Qgh m;@/ﬁ%gﬁpically include, but are n%t. l'gpited to, .P&ea?r more of 0. 06
100. 00 15 Oeeliyioge: acatatephinalate, prlyvicylasetste phvalate, dpdroxyaropy! medpt from a
dr opper i Bt 0 cellulosegshitialateséthyllceilose, Eukdragit® cdatings) ambs andigiwsiiaton. The
gg?rgIStel 8” I's subghapbdiftdnisYof the subj&Q\ififeftion may optionally include other drug
actives. Non-limiting exampies 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
10 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 10 mg per dose;
expectorants, e.g., guaifenesin from about 100 mg to about 200 mg per dose;
15 antitussives, e.g., dextromethorphan from about § 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: acetylcholinesterase inhibitors, e.g., echothiophate from about 0.03%
to about 0.25% in topical solution; and gastrointestinal actives: antidiarrheals,
20 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.
Methods .
Another as;iect of the subject invention involves methods for preventing
or treating nasal congestion by administering a safe and effective amount of a
25 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 administration of a dose of the subject
30 compdund preferably administers a dose within the range of from 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/ikg. Peroral administration of such doses is preferred. The frequency of
administration of a subject compound according to the subject invention is
35 preferably from about once to about six times daily, more pi'eferably from about
2 times to about 4 times daily. Such doses and frequencies are also preferred
for treating other respiratory conditions, such as otitis media, cough, COPD and
asthma.
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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. -

' Another 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 breferably administers a dose within the range of from

_about 0.001 mg/kg to about 10 mg/kg of a compound, more preferably from

about 0.01 mg/kg to about § mg/kg, more preferably still from about 0.1 mg/kg to
about 1mg/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 dally. more preferably
from about 2 times to about 4 times daily.

. The following non-fimiting examples - illustrate ‘the compositions and
methods of use of the subject invention.

Example 4
Oral Tablet Composition
. Ingredient Amount per tabltet (ma)
Subject Compound 2 20.0
Microcrystalline cellulose (Avicel PH 102®) 80.0
Dicaleium phosphate _ 96.0
Pyrogenic silica (Cab-0-Sil®) ' 1.0
Magnesium stearate 3.0
Totat = . 200.0

One tablet is swallowed by a patient with nasal congestion. The congestion is
substantially diminished.
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23 Tot al

Exanple 11 5

= o _ o 100. 0 One-tent h of
a nL of the conposition is admnistered directly into each eye of a

patient with glaucoma. The intraocul ar pressure is substantially reduced.
Oral Liquid Conposition

| ngr edi ent 2Anount /15 nl Dose Subj ect
Conmpound 5 : Exdmpte 5 Chl or pheni rani ne mal eat e
4 ny Propyl ene gl ycol Chewable Tablet Composition 1.8 g 10 Ethanol
(95% ] _ ——_—"}'bgl’fﬁ‘_ Met halno
12.5 ngy Hogredient us oi | mount per tablet (ma) - - my
Fl avorants  subject Compound 1 0. 0515A_
5 Mannitol --- 255.6
Microcrystalline cellulose (Avicel PH 101®) 100.8
Dextrinized sucrose (Di-Pac®) 199.5
Imitation orange flavor 4.2
Sodium saccharin 1.2
10 Stearic acid 15.0
Magnesium stearate - 3.0
FD&C Yellow #6 dye 3.0
Pyrogenic silica (Cab-O-Sil®) 27
Total = 600.0
15 One tablet is chewed and swallowed by a patient with nasal congestion. The
congestion is substantially reduced.
Example 6
Sublingual Tablet Composition
ingredient ) Amount per tablet (mq)
20 Subject Compound 7 2.00
Mannitol . 1 2.00
Microcrystalline cellulose (Avicel PH 101®) 29.00
Mint flavorants 0.25
Sodium saccharin 0.08
25 Total= . 33.33
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 7 ' '
Intranasal Solution Composition
30 Ingredient - Composition (% wiv)
Subject Compound 3 0.20
Benzalkonium chioride 0.02
Thimerosal 0.002
d-Sorbitol : 5.00
35 Glycine 0.35
Aromatics 0.075
Purified water __4gs.
Total = 100.00
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7.65 g 15
,Car boxynet hyl cel | ul ose (CMC) 7.5 ny M crocrystalline
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congesti on akXa

h e
'mrﬂ@ss"ﬁﬂ' dose of the liquid corE

osition is swallowed by a
nose due to allergic rhinitis.

ragsnsspGefCampasitidny r educed. 30

Ingredi ent ~lnaredient gﬁtn%@%ﬂw > subj ect
Conpound 8  Subject Compound 4 30 ny sucd9-dQce
8.16 g Benzalkonium chloride 0.02
Thimerosal 0.002
10 Hydroxypropyl methylcellulose 1.00
(Metolose 65SH4000®)
Aromatics 0.06
Sodium chloride (0.65%) qa.s.
Total = 100.00

15 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
reduced. -

Example 8
inhalation Aerosol Compasition

20 [Ingredient . Composition (% wiv)
Subject Compound 6 5.0
Alcohol 33.0
Ascorbic acid 0.1
Menthol 0.1

25 Sodium Saccharin 0.2
Propeliant (F12, F114) as.
Total = 100.0

Two-puffs of the aerosol composition is inhaled from a metered-dose inhaler by

a patient with asthma. The asthmatic condition is effectively relieved.

30 - Example 10
Topical Ophthalmic Composition

Ingredient Composition {% wiv)
Subject Compound 1 0.10
Benzatkonium chloride 0.01

35 EDTA ) 0.05
Hydroxyethylcellulose (Natrosol M®) 0.50
‘Sodium metabisulfite 0.10
Sodium chioride (0.9%) a.s.
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Example 11
5 Oral Liauid Composition

Ingredient Amount/15 mL Dose
Subject Compound 5 15 mg
Chiorpheniramine maleate 4 mg
Propylene giycol 18¢g

10 Ethanol (95%) 1.5mL
Methanol 12.5mg
Eucalyptus oil 7.55 mg
Flavorants 0.05 mL
Sucrose 765¢g

16  Carboxymethyicellulose {CMC) 7.5mg
Microcrystalline cellulose and - 187.5mg
. Sodium CMC (Avicel RC 591®)
Polysorbate 80 3.0mg
Glycerin 300 mg

20 Sorbitol 300 mg
FD&C Red #40 dye 3mg
Sodium saccharin 22.5 mg
Sodium phosphate monobasic 44 mg
Sodium citrate monohydrate 28 mg

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

30 ' Example 12

Oral Liquid Composition _

ingredient Amount/16 mL Dose
Subject Compound 8 30mg
Sucrose 8.16¢g

35 Giycerin 300 mg
Sorbitol 300 mg
Methyiparaben 19.5mg
Propyiparaben 4.5mg



wi th nasal congestion. The.congesti-on--s-substantially dimnished. 10
VWi le particular enbodi mrents of the subject invention have been

described, it will be obvious to those skilled in the art that-various
changes and nodi fications of the subject invention can RE@LA@EMEN’E SHEET
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25 CLAI Vs BU calyptus corrpound having the foll ow ng stq uct urle:

Flavorants

FD&C Red #40 dye 3.0mg

5 Sodium saccharin 30 mg
Purified water qa.s.
Total = 15 mL

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
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 modifications that are within the scope of this invention.
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wherein:

(@ Risunsubstituted alkanyl or alkenyl having from 1 to 3 carbon atoms;

() R'is selected from 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; and

(©)  Rvis selected from hydrogen; unsubstituted alkany! or alkeny! having from 1 to
3 carbon atoms; methyl monosubstituted with hydroxy, thiol or amino;
unsubstituted alkylthio or alkoxy having from 1 to 3 carbon atoms; amino;
halo; unsubstituted amide; amido, unsubstituted or substituted with alkanyl or
alkenyl having from 1 to 3 carbon atoms; unsubstituted sulfoxide; unsubstltuted
sulfonyl; and cyano. :

2. The 'compound of Claim 1 wherein 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; cyano; amino; and halo; R" is preferably unsubstituted.

3. The compound of Claim 1 or 2 wherein R is methyl and any alkyl portion of R' is
methyl.

4 The compound of any of Claims 1-3 wherein R is aikanyl, preferably methyl; aﬁd R'is
selected from methyl, ethyl, methoxy, chloro and bromo, preferably methyl.

5. The compound of any of Claims 1-4 wherein R" is selected from hydrogen, methyl,
ethyl, methoxy, cyano, chioro and fluoro, preferably from hydrogen, cyano and fluoro,
more preferably hydrogen.

6. A pharmaceutical composition comprising:
(a)  asafe and effective amount of a compound of any of Claims 1-5, and
(b)  a pharmaceutically-acceptable carrier.

HIIlII) i

I!Il Il



2. The compound of Claim1 wherein R' is selected from hydrogen,
.unsubstituted al kanyl or al kenyl having from1 to 3 carbon atons,
unsubstituted al kylthio or al koxy havi ng from1l to 3 carbon atons; cyano;
anmi no; and hal o. 3. The conpound of 4€ aim 2 wherein R' is
unsubstituted. o of ClairfY-SORR rdnufebtdie8f 4 redicgmedgsei n R i's
nmet hyl ang‘}‘anyua 3’%" f)oortfg(glgg?h% s _met hyl. 5. The conpound of any.

one of O ains Praveatngfueatingnasalicangestion,,y| - " and R is sel ected from nethyl
et hyl, met hoxy, chloro and brono.

8 Use of a compound of any of Claims 1-5 for manufacture of a medicament for
preventing or treating glaucoma.

9. Use of a compound of any of Claims 1-5 for manufacture of a medicament for
preventing or treating diarrhea.

10. Use of a compound of any of Claims 1-5 for manufacture of a medicament for

preventing or treating asthma.
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6. The conpound of Claim5 wherein Ris nmethyl and R is nethyl.
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ABSTRACT

6-(2-IMIDAZOLINYLAMINO)QUINOLINE COMPOUNDS USEFUL AS ALPHA-2
ADRENOCEPTOR AGONISTS

The subject invéntion relates to compounds having structure(I) wherein: (a) R is
unsubstituted C,-C; alkanyl or alkenyl; (b) R’ is selected from unsubstituted C,-C, alkanyl or
alkenyl; unsubstituted C,-C; alkylthio or alkoxyl; hydroxy; thiol; and halo; and (c) R" is
selected from hydrogen; unsubstituted C,- C; alkanyl or alkenyl; methyl monosubstituted with
hydroxy, thiol or amino; unsubstituted C,-C, alkylthio or alkoxy; amino; unsubstituted amide;
unsubstituted or C;-C, substituted amido; halo; unsubstituted suifoxide; unsubstituted suifonyl
and cyano; pharmaceutical compositions containing such compounds, and the use of such

compounds for preventing or treating respiratory, ocular, and/or gastrointestinal disorders.
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10. A pharnmaceuti cal._conposition including: wos ()

a safe and
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treating nasal congestion. *Use of a conpound of
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conpound of any one of Clains 1 to 10 as medi canment fjon

13. Use} o
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treating diarrhoea. 14. Use of a conpound of any one
as a nedi canentCHAIMS preventing or treating asthm.
1. A compound having the following structure:
R* R
H
< IJ
wherein: KR

{(a) R is unsubstituted alkanyl or alkenyl having from 1 to 3 carbon

atoms;

(b) Ris selecled from unsubstituted alkanyi or alkenyl having from 1
to 3 carbon atoms; unsubstiiuted alkyithio or alkoxy having from 1

to 3 carbon atoms; hydroxy;-thiol; and halo; and

{c) R"is selected from hydrogen; uasubstituted alkanyl or alkeny!
having from 1 lo 3 carbon atoms; methyl monosubstituted with
hydroxy, thiol or amino; unsubstituted alkyithio or alkoxy having
from 1 to 3 carbon atoms; amino; halo; unsubstituted amide;
amido, unsubstituted or substituted with alkany! or alkenyl having
from 1 to 3 carbon atoms; unsubstituted sulfoxide; unsubstituted

sulfonyl; and cyano.

2.  The compound of Claim 1 wherein R" is selected from hydrogen,
unsubstituted alkany! or alkeay! having from 1 to 3 carbon atoms, unsubstituted

alkylthio or alkoxy having from 1 to 3 carbon atoms; cyano; amino; and halo.

3.  The compound of Clalm 2 wherein R" [s unsubstituted.

4. The compound of any one of Claims 1 to 3 wherein R is methyl and any

alkyl porlion of R' is methyl.

5. The compound of any one of Claims 1 to 3 wherein R is alkanyl; and R' s

selacted from methyl, ethyl, methoxy, chloro and bromo.



15. Use of a conpound of any one of Clains 1 to 10 f
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5. The compound of Clalm 5 wherein R is methyl and R'is methyl.

7. The compound of any one of Claims 1 to 6 wherein R" is selected from
hydrogen, methyl, ethyl, methoxy, cyano, chloro and fiuoro.

8. The compound of Claim 7 which R is selected from hydrogen, cyano and

fluoro.

9.  The compound of Claim 8 wherein R" is hydrogen.

10. A pharmaceutical composition including:
(a) a safe and effective amount of a compound of any one of Claims 1

to 9, and
{b) a pharmaceutically-acceplable carrier.

11.  Use of a compound of any one of Claims 1 {0 10 as a medicament for

preventing or treating nasal congestion.

12.  Use of a compound of any one of Claims 1 to 10 as a medicament for

praventing or treating glaucoma.

13. Use of a compound of any one of Claims 1 to 10 as a medicament for

preventing or treating diarrhoea.

14, Use of a compound of any one of Claims 1 to 10 as a medicament for

preveating or treating asthma.

15.  Use of a compound of any one of Claims 1 to 10 for the manufacture of a

medicament for preventing or treating nasal congestion.
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16. Usae of a compound ot any one of Claims 1 to 10 for the manufacture of a

medicament for preventing or treating glaucoma.

17. Use of a compound of any one of Claims 1 to 10 for the manufacture ofa

medicament for preventing of treating diarrhoea.

18. Use of a compound of any one of Clalms 1 to 10 for the manufacture of a

medicament for preventing of treating asthma.
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ABSTRACT

6-(2—[MIDAZOLINYLAMINO)QUINOLINE COMPOUNDS USEFUL AS ALPHA-2
ADRENOCEPTOR AGONISTS

The subject invention relates to compounds having structure(I) wherein: (a) R is
unsubstituted C,-C; alkanyl or alkenyl; (b) R’ is selected from unsubstituted C-C, alkanyl or
alkenyl; unsubstituted C;-C; alkylthio or alkoxyl; hydroxy; thiol; and halo; and (c) R" is
selected from hydrogen; unsubstituted C,- C; alkanyl or alkenyl; methyl monosubstituted with
hydroxy, thiol or amino; unsubstituted C,-C, alkylthio or alkoxy; amino; unsubstituted amide;
unsubstituted or C,-C, substituted amido; halo; unsubstituted sulfoxide; unsubstituted sulfonyl
and cyano; pharmaceutical compositions containing such compounds, and the use of such

compounds for preventing or treating respiratory, ocular, and/or gastrointestinal disorders.



