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inhibition of the uptake of the monoamine neurotransmitters serotonin and

norepinephrine. To a lesser degree, venlafaxine also inhibits dopamine reuptake,

20 but it has no inhibitory activity on monoamine oxidase. O-desmethylvenlafaxine,
venlafaxine's major metabolite in humans, exhibits a similar pharmacologic profile.
Venlafaxine's ability to inhibit norepinephrine and serotonin (5-HT) uptake has been
predicted to have an efficacy which rivals or surpasses that of tricyclic
antidepressants (Stuart A. Montgomery, M.D., J. Clin. Psychiatry, 54:3, March 1993).

25 In contrast to classical tricyclic antidepressant drugs, venlafaxine has virtually
no affinity for muscarinic, histaminergic or adrenergic receptors in vitro.
Pharmacologic activity at these receptors is associated with the various
anticholinergic, sedative and cardiovascular effects seen with the tricyclic
antidepressant drugs.

30 Functional gastrointestinal and gastrourinary disorders include irritable bowel
syndrome, symptomatic GERD, hypersensitive esophagus, nonulcer dyspepsia,
noncardiac chest pain, biliary dyskinesia, sphincter of oddi dysfunction, interstitial
cystitis (irritable bladder), and chronic pelvic pain (including, but not limited to
vulvodynia, prostatodynia and proctalgia).
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20 Patients with biliary dyskinesia having right upper quadrant pain or epigastric
pain which may be disabling and lasts for minutes to hours. The pain may be
continuous with intermittent exacerbations. The pain may radiate to the back or
shoulders and may be accompanied by nausea and vomiting.

25 IBS patients account for 12% of visits to primary care physicians and 25-50%
of visits to gastroenterologists. Although IBS is believed benign, it is a chronic
recurrent disorder that significantly impacts quality of life and is associated with high
direct costs including medical visits, investigations, medications and lost work time.

Tricyclic antidepressants such as amytriptiline, doxepin and imipramine have

30 been demonstrated to be efficacious for the treatment of irritable bowel syndrome.

However, the use of TCAs is limited by side effects such as sedation and

constipation and concerns about safety.
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irritable bowel syndrome, chronic abdominal pain and nonulcer dyspepsia and
10  accompanying symptoms in mammals, preferably in humans.

The methods of the present invention involve administering to a mammal in
need thereof an effective amount of one or more compounds from a group of
substituted phenethylamines. The compounds of this invention present the following

15 structural formula:

in which A is a moiety of the formula
OR,

(CHp,

where

20 the dotted line represents optional unsaturation;
R1 is hydrogen or alkyl of 1 to 6 carbon atoms;

R2 is alkyl of 1 to 6 carbon atoms;
R4 is hydrogen, alkyl of 1 to 6 carbon atoms, formyl, or alkanol of 2 to 7

carbon atoms;



Rl is hydrogen or alkyl of 1 to 6 carbon atons; R2 is alkyl of 1 to 6
carbon atons; R4 is hydrogen, alkyl of 1 to 6 carbon atons, fornyl, or

al kanol oWwo023970Z29 carbon atons; -3 WO 03/097029 PCT/ USO3/,TF3AB03/11230 and R6
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1, 2, 3, or 4;

or a pharmaceutically acceptable salt thereof.
10
More preferred compounds useful in methods of the present invention
are those of the formula:

in which

15 A is as defined supra;
R1 is hydrogen or alkyl of 1 to 3 carbon atoms;

R2 is alkyl of 1 to 3 carbon atoms;
Rs is hydrogen, hydroxyl, alkoxy of 1 to 3 carbon atoms, chloro, bromo,

trifluoromethyl or alkyl of 1 to 3 carbon atoms;
20 Reg is alkyl of 1 to 3 carbon atoms, alkoxy of 1 to 3 carbon atoms, chloro,

bromo, trifluoromethyl or alkanoyloxy of 2 to 3 carbon atoms;

R7 is hydrogen or alkyl of 1 to 3 carbon atoms;
or a pharmaceutically acceptable salt thereof.

The most preferred compounds useful in methods of the present invention

25 are those in which R5 and Rg are both in the meta positions or one of R5 or Rg is in

the para position and n is 2.

Of particular interest are the compounds 1-[(2-dimethylamino)-1-(4-methoxy-
phenyl)ethyllcyclohexanol and 1-[(2-dimethylamino)-1-(4-hydoxyphenyl)ethyllcyclo-
hexanol and the enantiomers and pharmaceutically acceptable salts thereof.
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ingredient can be compounded into any of the usual oral dosage forms including
tablets, capsules and liquid preparations such as elixirs and suspensions containing

20 various coloring, flavoring, stabilizing and flavor masking substances. For
compounding oral dosage forms, the active ingredient can be mixed with various
conventional tableting materials such as starch, calcium carbonate, lactose, sucrose
and dicalcium phosphate to aid the tableting or capsulating process. Magnesium
stearate, as an additive, provides a useful lubricant function when desired.

25 The active ingredients can be dissolved or suspended in a pharmaceutically
acceptable sterile liquid carrier, such as sterile water, sterile organic solvent or a
mixture of both. Preferably a liquid carrier is one suitable for parenteral injection.
Where the active ingredient is sufficiently soluble it can be dissolved in normal saline
as a carrier; if it is too insoluble for this it can often be dissolved in a suitable organic

30 solvent, for instance aqueous propylene glycol or polyethylene glycol solutions.
Aqueous propylene glycol containing from 10 to 75% of the glycol by weight is
generally suitable. In other instances other compositions can be made by dispersing
the finely-divided active ingredient in aqueous starch or sodium carboxymethyl
cellulose solution, or in a suitable oil, for instance arachis oil. Liquid pharmaceutical
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20 routes may include, but are not limited to, intravenous, intramuscular and
intraperitoneal injections, subdermal implants, as well as buccal, sublingual,
transdermal, topical, rectal, vaginal and intranasal administrations.  Bioerodible,
non-bioerodible, biodegradable and non-biodegradable systems of administration
may also be used.

25 it should also be understood that the present invention is intended to include
all methods of, and reasons for, treating symptoms of irritable bowel syndrome in
mammals, preferably in humans. For the purposes of this invention, treating irritable
bowel syndrome is to be understood as including all prophylactic, therapeutic,
progression inhibiting, remedial, maintenance, curative or other treatments,

30 regimens or administrations of or with venlafaxine that yield the desired effects in the
mammal receiving compounds of the invention.



determ ned by the particular circunstances surroundi ng each case. One
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oral adm nistrations, sustained rel ease conpositions my be favored. O her
acceptable 20 routes may include, but are not limted to, intravenous,
intramuscul ar and intraperitoneal injections, subdermal inplants, as well
as buccal, sublingual, transdermal, topical, rectal, vaginal and

i ntranasal adninistrations. Bioerodi bI%AM3on- bi oer odi bl e, bi odegr adabl e
and non-bi odegr adabl e systens of admnistration may also be used. 25 It
shoul d al so be understood that the present invention is intended to include
al | met hods WHATARELAMERHS  for, treating synptonms of irritable bowe
syndrome in mammals, preferably in humans. For the purposes of this
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recei ving conpounds of the invention. -6 WO 03/f097029 PCT/ US03/ 15230
CLAIM5S WHAT IS CLAIMED IS: 5 1. A nethod ofjﬁréating a functiona
gastrointestinal or genitourinary disorder (ing@ mammal, conprising

adm nistering to the mammal an effective an{hntz of a compound of the
formula: RL NN R2 ARS R7T R6in } i[spa nmoiety of the formula OR4
R,

\/\
Rg
in which A is a moiety of the formula
OR,
(CHZ)n
10
wherein

the dotted line represents optional unsaturation;

R1 is hydrogen or alkyl of 1 to 6 carbon atoms;

R2 is alkyl of 1 to 6 carbon atoms;

15 R4 is hydrogen, alkyl of 1 to 6 carbon atoms, formyl, or alkanol of 2 to 7
carbon atoms;

R5 and Rg are, independently, hydrogen, hydroxyl, alkyl of 1 to 6 carbon
atoms, alkoxy of 1 to 6 carbon atoms, alkanoyloxy of 2 to 7 carbon
atoms, cyano, nitro, alkylmercapto of 1 to 6 carbon atoms, amino,

20 alkylamino of 1 to 6 carbon atoms, dialkylamino in which each alkyl

group is of 1 to 6 carbon atoms, alkanamido of 2 to 7 carbon atoms,
halo, trifluoromethyl, or taken together, methylene dioxy;
R7 is hydrogen or alkyl of 1 to 6 carbon atoms; and
nis0, 1, 2, 3, or4;
25 or a pharmaceutically acceptable salt thereof.



"' (CH 2)n 10 wherein the dotted |line represents optional
unsaturation; Rl is hydrogen or alkyl of 1 to 6 carbon atons; R2 is alkyl
of 1 to oewoaslgm2at ons; 15 R4 is hydrogen, alkyl of 1 to @cxars®ns2at ons,
fornyl, or alkanol of 2 to 7 carbon atons; R5 and R6 are, independently,
hydr ogen, hydroxyl, alkyl of 1 to 6 carbon atons, al koxy of 1 to 6 carbon
at ons, al kanoyloxy of 2 to 7 carbon atons, cyano, nitro, alkylnmercapto of
1 to 6 carbon atonms, am no, 20 al kyl am no of 1 to 6 carbon at ons,
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toget her, nethylene dioxy;, R7 is hydrogen or Ni| kyl of 1 to 6 carbon atons;
and nis 0, 1, 2, 3, or 4; 25 or a pharnac uthaIIy acceptabl e salt
thereof. -7 WD 03/097029 PCT/US03/15230 2| A method accor di ng to daiml
wherein the conpound is: RI N R2 AR6 in which Ais a noiety of
the formula OR4 (CH 2)n 5 Wnerlgg'

in which A is a moiety of the formula

OR,

(CH Z)n

5 wherein

the dotted line represents optional unsaturation, and
" R1 is hydrogen or alkyl of 1 to 3 carbon atoms;

R2 is alkyl of 1 to 3 carbon atoms;
Rs is hydrogen, hydroxyl, alkoxy of 1 to 3 carbon atoms, chloro, bromo,

10 trifuoromethyl! or alkyl of 1 to 3 carbon atoms;
Rg is alkyl of 1 to 3 carbon atoms, alkoxy of 1 to 3 carbon atoms, chloro,

bromo, trifluoromethyl or alkanoyloxy of 2 to 3 carbon atoms.
R7 is hydrogen or alkyl of 1 to 3 carbon atoms;
or a pharmaceutically acceptable salt thereof.

15
3. A method according to Claim 1 or Claim 2 wherein R5 and Rg are both

in the meta positions or one of R5 or Rg is in the para position and n is 2.

4. A method according to Claim 2 wherein the compound is 1-[(2-dimethyl-
20 amino)-1-(4-methoxyphenyl)ethyl]cyclohexanol or a pharmaceutically acceptable salt
thereof.

5. A method according to Claim 2 wherein the compound is 1-[2-(dimethyl-
amino)-1-(4-hydroxyphenyl)ethyl]cyclohexanol or a pharmaceutically acceptable salt
25  thereof.



the dotted line represents optional unsaturation, and Rl is hydrogen or
alkyl of 1 to 3 carbon atons; R2 is alkyl of 1 to 3 carbon atons; R5 is
hydr ogen,wbydwowgd , al koxy of 1 to 3 carbon atons, chl oropchrise®)523d0
trifuoronethyl or alkyl of 1 to 3 carbon atons; R6 is alkyl of 1 to 3
carbon atons, alkoxy of 1 to 3 carbon atons, chloro, brono,
trifluoronethyl or al kanoyloxy of 2 to 3 carbon atons. R7 is hydrogen or
al kyl of 1 to 3 carbon atonms; or a pharmaceutically acceptable salt

thergoz-h 15 3£ hAe.rret Rafleiheg @icebrabg!te a%a:%n@%f&éimg BidTE AvHehean eidlefrtioad R6
are bo in the neta posifions or.,.one o r i S t para position
and n is 2. 2XOURt CIRRYES sé'i'c’%g)f g???gmt%%% ?#Q”ig/aﬂ'e e"’]bﬁufjﬁgmgp ound is
1-[(2-di methyl - 20 am no)- 1- (4- net hoxyphenyl)et hyl ] cycl ohexanol or a

phar maceut i cal | y ;accept r%?{ gsa?é&diny}%ﬂwone%f cRifiEY 08 \MeFah M drd v al m 2
wherein the conpound is I-[2Z-(dinethyl-

am no) - 15( 4 ampgnbsgrpprises [2)asiiv desegidiebrrataatsut 5@ maidayrandradesis 15c0apidgy.
acceptable salt 25 thereof. -8 WD 03/097029 PCT/US03/15230 6. A nethod
according to any one of clainms 1 to 5 wherein the ?ffgctive %rmu#t .
conprises a dail $ dosé BEthedare¥dingsagrupe o cialptid 95 Whsrea e 91eciveet hod
accor di ng t anyt edieprizles @l duilfEode dfbebvadrestaiun 76 hey/ddyf aetaboat 200 raghant
conprises a daily dose of between about 50 ng/day and about 375 ng/day. 8.
A nmet hod according to any one of clains 1 to 5 wherein the effective anount
conpri sdf a dail Y. dos&\ wkthodtaseadingboany d6e pfjtldiays htedd whengin tPeGubjgtiday. 10
9. A nethod arﬁﬁﬁlindl ng to any one of clains 1 to 8 wherein the subject is a
human. 10. A Wethod accor di ng to any one of clains 1 to 9 wherein the
functional gastrointestinal disorder is irritable bowel syndrone. 15

10. A method according to any one of claims 1 to 9 wherein the functional
gastrointestinal disorder is irritable bowel syndrome.
15
11. A method according to any one of claims 1 to 9 wherein the functional
gastrointestinal disorder is symptomatic GERD.

12. A method according to any one of claims 1 to 9 wherein the functional
20 gastrointestinal disorder is hypersensitive esophagus.

13. A method according to any one of claims 1 to 9 wherein the functional
gastrointestinal disorder is nonulcer dyspepsia.

25 14. A method according to any one of claims 1 to 9 wherein the functional
gastrointestinal disorder is noncardiac chest pain.

15. A method according to any one of claims 1 to 9 wherein the functional
gastrointestinal disorder is biliary dyskinesia.
30
16. A method according to any one of claims 1 to 9 wherein the functional
gastrointestinal disorder is sphincter of oddi dysfunction.

17. A method according to any one of claims 1 to 9 wherein the functional
35  genitourinary disorder is chronic pelvic pain.

-9-



11. A nmethod according to any one of clains 1 to 9 wherein the functional
gastroi ntestinal disorder is synptomatic GERD. 12. A nethod according to
any one ooaBapTeeo 1 to 9 wherein the functional 20 gastr @Cmuses/i2ad

di sorder is hypersensitive esophagus. 13. A nethod according to any one of
claims 1 to 9 wherein the functional gastrointestinal disorder is nonulcer
dyspepsia. 25 14. A nethod according to any one of clains 1 to 9 wherein
the functional gastrointestinal disorder is noncardiac chest pain. 15. A
met hod according to any one of clains 1 to 9 wherein the functional

gastroi ntestinal ,di sorder bi | i ki n rdi ng
to any one of cl &gm; f"ﬂ"S”‘Qa\m‘é?rgi”ﬁ){? %éf §f‘f%ﬁ‘§l1 t°]g96‘§??"8nﬁ %gt{qcﬁ el

di sorder i s gepitounioberdisdrderdslintetgtitfalioystiison. 17. A net hod according to any
one of clainms 1 to 9 wherein the functional 35 genitourinary disorder is
chronic pelvic pain. -9 WO 03/097029 PCT/ US03/15230 18. A nethod according
to any ofie of cl d4fPns Mseoofoa waewelrd epdlefipedin anrionegimlaisrt tmpyindheor der
is intersti tplr@darénbﬁtdftalrﬁedléarﬂ&t f&fStPealihg 8 fGRITBRMYAsRSiIn@Shiddl 8fgdrtoaiyarpne of
claime 1 to5int aration of a nedicanment for treating a functiona
gast r oi nt estdi'sr‘?éqerdﬂa g'url nary disorder in a manmmal. 20. Use according
to claim19 in which the disorder is as defined in any 10 one of clains 10

to 18. -10 20. Use according to claim 19 in which the disorder is as defined in any

10 one of claims 10 to 18.
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