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Abstract

Areview. Pharmaceuticals are increasingly detected in a variety of aquatic systems. One of the most prevalent
environmental pharmaceuticals in North America and Europe is the antidepressant fluoxetine, a selective serotonin
reuptake inhibitor (SSRI) and the active ingredient of Prozac. Usually detected in the range below 1 pg/L, fluoxetine
and its active metabolite norfluoxetine are found to bioaccumulate in wild-caught fish, particularly in the brain. This
has raised concerns over potential disruptive effects of neuroendocrine function in teleost fish, because of the known
role of serotonin (5-HT) in the modulation of diverse physiol. processes such as reprodn., food intake and growth,
stress and multiple behaviors. This review describes the evolutionary conservation of the 5-HT transporter (the
therapeutic target of SSRIs) and reviews the disruptive effects of fluoxetine on several physiol. endpoints, including
involvement of neuroendocrine mechanisms. Studies on the goldfish, Carassius auratus, whose neuroendocrine
regulation of reprodn. and food intake are well characterized, are described and represent a reliable model to study
neuroendocrine disruption. In addn., fish studies investigating the effects of fluoxetine, not only on reprodn. and food
intake, but also on stress and behavior, are discussed to complement the emerging picture of neuroendocrine
disruption of physiol. systems in fish exposed to fluoxetine. Environmental relevance and key lessons learned from
the effects of the antidepressant fluoxetine on fish are highlighted and may be helpful in designing targeted approaches

for future risk assessments of pharmaceuticals disrupting the neuroendocrine system in general.
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5. Pharmacokinetics of Fluoxetine in Rhesus Macaques following Multiple Routes of Administration
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Abstract

Background/Aims: Fluoxetine (Prozac) is a selective serotonin reuptake inhibitor currently used to treat depression and
mood disorders. It has been widely studied clin. and preclinically, yet there is limited knowledge of its
pharmacokinetics in nonhuman primates. Methods: The present study characterized the pharmacokinetics of
fluoxetine and its active metabolite norfluoxetine in rhesus macaques following both acute (1, 3, 5.6 and 10 mg/kg) and
chronic doses (5.6 and 10 mg/kg/day) via different routes of administration (i.v., s.c., i.m., and oral). Blood samples
were collected at multiple time points following administration and analyzed using mass spectrometry. Results:
Fluoxetine had a half-life of 11-16 h and norfluoxetine had a half-life of 21-29 h. Potentially functionally significant
serum concns. of norfluoxetine were present at 24 h even after a single administration of fluoxetine. Similar to
observations in humans under steady state conditions, norfluoxetine accounted for the greater percentage of active
drug in the blood stream. Conclusion: A daily dose of 10 mg/kg administered orally maintained serum concns. in the
human clin. range over the course of 6 wk. Given the long half-lives of fluoxetine and norfluoxetine obsd. in this study,

precautions should be taken when designing preclin. studies to prevent accumulation of drug serum concns.
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22. Selective serotonin reuptake inhibitors for the treatment of depression

By: Childers, Wayne E., Jr.; Rotella, David P.

Source: Analogue-Based Drug Discovery Il, Pages: 269-295, Conference; General Review, 2010, CODEN: 69NXYP, ISBN: 978-3-527-32549-8
Company/Organization: Wyeth Research, Chemical Sciences, Monmouth Junction, NJ, USA, 08852

Accession Number;: 2011:307883, CAN 155:579526, CAPLUS

Publisher: Wiley-VCH Verlag GmbH & Co. KGaA

Language: English

Abstract

Areview. Selective serotonin reuptake inhibitors (SSRI) are most widely used for the treatment of depression.
Approved agents in this class include fluoxetine (Prozac), sertraline (Zoloft), paroxetine (Paxil), escitalopram (Lexapro),
the active isomer of racemic citalopram that was approved initially, and fluvoxamine (Luvox, approved in the EU only).
These compds. act by elevating levels of the neurotransmitter serotonin in regions of the brain that influence mood and
represent a potentially useful symptomatic approach for the treatment of depression. Even though all these compds.
share a common mechanism of action, there are features about specific members of the group that allow researchers
and clinicians distinguish between them. The potency and secondary receptor selectivity profiles of these agents are
also different and can play a role in efficacy and adverse event profiles. The array of different serotonin receptors,
their role in the expression of SSRI activity, and the selectivity profile of each SSRI at these receptors differ. The
opportunity for wide structural variation, coupled with the unmet medical need in the treatment of depression, has
stimulated a substantial medicinal chem. effort to discover compds. with this activity, as well as novel org. chem.
approaches to these important mols. This chapter will summarize the published structure-activity relationships for
each of the com. available SSRIs, mechanism of action studies, preclin. and clin. pharmacol., and a survey of other

potential uses for SSRIs.
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Abstract

The selective serotonin reuptake inhibitor (SSRI) Prozac (fluoxetine) is the only registered antidepressant to treat
depression in children and adolescents. Yet, while the safety of SSRIs has been well established in adults, serotonin
exerts neurotrophic actions in the developing brain and thereby may have harmful effects in adolescents. Here we
treated adolescent and adult rats chronically with fluoxetine (12 mg/kg) at postnatal day (PND) 25 to 46 and from PND
67 to 88, resp., and tested the animals 7-14 days after the last injection when (nor)fluoxetine in blood plasma had been
washed out, as detd. by HPLC. Plasma (nor)fluoxetine levels were also measured 5 h after the last fluoxetine
injection, and matched clin. levels. Adolescent rats displayed increased behavioral despair in the forced swim test,
which was not seen in adult fluoxetine treated rats. In addn., beneficial effects of fluoxetine on wakefulness as
measured by electroencephalog. in adults was not seen in adolescent rats, and age-dependent effects on the acoustic
startle response and prepulse inhibition were obsd. On the other hand, adolescent rats showed resilience to the
anorexic effects of fluoxetine. Exploratory behavior in the open field test was not affected by fluoxetine treatment, but
anxiety levels in the elevated plus maze test were increased in both adolescent and adult fluoxetine treated rats.
Finally, in the amygdala, but not the dorsal raphe nucleus and medial prefrontal cortex, the no. of PSA-NCAM (marker
for synaptic remodeling) immunoreactive neurons was increased in adolescent rats, and decreased in adult rats, as a
consequence of chronic fluoxetine treatment. No fluoxetine-induced changes in 5-HT1A receptor immunoreactivity
were obsd. In conclusion, we show that fluoxetine exerts both harmful and beneficial age-dependent effects on
depressive behavior, body wt. and wakefulness, which may relate, in part, to differential fluoxetine-induced

neuroplasticity in the amygdala.
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Abstract

Abstract

The invention relates to novel tetralone based amines and their use in the treatment

of central nervous system (CNS) disorders, such as depression, attention deficit

hyperactivity disorder (ADHD) and Parkinson's disease. The invention further relates

to pharmaceutical compositions containing the compounds and compositions of the

invention as well as methods of inhibiting reuptake of one or more monoamine,

such as such as dopamine and norepinephrine, from the synaptic cleft, and methods

of modulating one or more monoamine transporter.
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Claims

Claims

1. A compound having a structure, which is selected from Formula (1), Formula (lll),
and Formula (IV), or a pharmaceutically acceptable salt thereof:

wherein

n is an integer selected from 0 to 2;

D is CX—Ar1,;

m is an integer selected from 0 to 6;

each X is independently selected from H, halogen, CN, OR5, SR5, S(O)2R5, NR6R7,
NR6S(0)2R5, NR6C(O)R5, acyl, —X1, substituted or unsubstituted alkyl except CF3,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl,

wherein

X1 is selected from O, S, and NOR5’ wherein R5' is selected from H, substituted or
unsubstituted alkyl, and substituted or unsubstituted heteroalkyl;

each R5, R6 and R7 is independently selected from H, acyl, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or



unsubstituted aryl, and substituted or unsubstituted heteroaryl,

wherein two of R 5, R6 and R7, together with the atoms to which they are
attached, are optionally joined to form a 3- to 7-membered ring;

Arlis

wherein

Y and Z are each independently Cl, CF3, or CN;

V and W are independently selected from H, halogen, CF3, CN, OR9, SR9, S(O)2R9,
NR10OR11, NR10S(O)2R9, NR10OC(O)R9, acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl, or

V and W, together with the atoms to which they are attached, are joined to form a 5-
to 7-membered ring;

wherein each R9, R10, and R11 is independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or
unsubstituted heterocycloalkyl;

wherein any two of R9, R10, and R11, together with the atoms to which they are
attached, are optionally joined to form a 3- to 7-membered ring;

each R1 and R2 is independently selected from H, halogen, CN, CF3, OR12,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, and
substituted or unsubstituted heterocycloalkyl,

wherein

R12 is selected from H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, and substituted or unsubstituted heterocycloalkyl;

R3 and R4 are independently selected from H, OR13, acyl, S(O)2R14, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or
unsubstituted heterocycloalkyl,

wherein

R13 is selected from H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, and substituted or unsubstituted heterocycloalkyl;

R14 is selected from substituted or unsubstituted alkyl, substituted or unsubstituted

heteroalkyl, substituted or unsubstituted aryl, substituted or unsubstituted



heteroaryl, and substituted or unsubstituted heterocycloalkyl; and
wherein at least two of R1, R2, R3 and R4, together with the atoms to which they are

attached, are optionally joined to form a 3- to 7-membered ring,

and any enantiomer, diastereoisomer, racemic mixture, enantiomerically enriched

mixture, and enantiomerically pure form thereof

Claims (English)

What is claimed is:

1. A compound having a structure, which is selected from Formula (ll), Formula
(1), and Formula (IV), or a pharmaceutically acceptable salt thereof:

wherein

n is an integer selected from 0 to 2;

D is CX—Ar1;

m is an integer selected from 0 to 6;

each X is independently selected from H, halogen, CN, OR5, SR5, S(O)2R5, NR6R7,
NR6S(0)2R5, NR6C(O)RS5, acyl, =—X1, substituted or unsubstituted alkyl except
CF3, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl,

wherein

X1 is selected from O, S, and NOR5' wherein R5’ is selected from H, substituted or
unsubstituted alkyl, and substituted or unsubstituted heteroalkyl;

each R5, R6 and R7 is independently selected from H, acyl, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl,

wherein two of R 5, R6 and R7, together with the atoms to which they are
attached, are optionally joined to form a 3- to 7-membered ring;

Arlis

wherein

Y and Z are each independently Cl, CF3, or CN;

V and W are independently selected from H, halogen, CF3, CN, OR9, SR9, S(O)2R9,
NR10OR11, NR10S(O)2R9, NR10OC(O)R9, acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl, or

V and W, together with the atoms to which they are attached, are joined to form a

5- to 7-membered ring;



wherein each R9, R10, and R11 is independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or
unsubstituted heterocycloalkyl;

wherein any two of R9, R10, and R11, together with the atoms to which they are
attached, are optionally joined to form a 3- to 7-membered ring;

each R1 and R2 is independently selected from H, halogen, CN, CF3, OR12,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, and
substituted or unsubstituted heterocycloalkyl,

wherein

R12 is selected from H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, and substituted or unsubstituted heterocycloalkyl;

R3 and R4 are independently selected from H, OR13, acyl, S(O)2R14, substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or
unsubstituted heterocycloalkyl,

wherein

R13 is selected from H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, and substituted or unsubstituted heterocycloalkyl;
R14 is selected from substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, and substituted or unsubstituted heterocycloalkyl; and
wherein at least two of R1, R2, R3 and R4, together with the atoms to which they

are attached, are optionally joined to form a 3- to 7-membered ring,

and any enantiomer, diastereoisomer, racemic mixture, enantiomerically enriched
mixture, and enantiomerically pure form thereof

2. The compound of claim 1, wherein said compound is chiral.

3. The compound of claim 1, having a structure, which is selected from:

4. A composition comprising a first stereoisomer and at least one additional
stereoisomer of a compound of claim 1, wherein said first stereoisomer is present
in a diastereomeric excess of at least 80% relative to said at least one additional
stereoisomer.

5. A pharmaceutical composition comprising a compound of claim 1, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable



carrier, vehicle or diluent.

6. A method for treating a central nervous system disorder, said method
comprising administering to a subject in need thereof a therapeutically effective
amount of a compound of claim 1, or a pharmaceutically acceptable salt thereof.
7. The method of claim 6, wherein said central nervous system disorder is
selected from depression, fibromyalgia, pain, sleep apnea, attention deficit
disorder (ADD), attention deficit hyperactivity disorder (ADHD), restless leg
syndrome, schizophrenia, anxiety, obsessive compulsive disorder, post-traumatic
stress disorder, seasonal affective disorder (SAD), premenstrual dysphoria, and a
neurodegenerative disease.

8. The method of claim 6, wherein said central nervous system disorder is
Parkinson's disease.

9. The method of claim 6, wherein said central nervous system disorder is
neuropathic pain.

10. A method of inhibiting reuptake of one or more monoamines from the
synaptic cleft, said method comprising administering to a mammalian subject a
compound of claim 1, or a pharmaceutically acceptable salt thereof.

11. The method of claim 10, wherein said monoamine is selected from serotonin,
dopamine, and norepinephrine, or any combination thereof.

12. A method of modulating one or more monoamine transporters, said method
comprising administering to a mammalian subject a compound of claim 1, or a
pharmaceutically acceptable salt thereof

13. The method of claim 12, wherein said monoamine transporter is selected
from serotonin transporter (SERT), dopamine transporter (DAT), and
norepinephrine transporter (NET), or any combination thereof

14. The compound of claim 1, wherein Y and Z are both Cl.

15. The compound of claim 14, wherein R3 and R4 are independently H or
substituted or unsubstituted C1-C4 alkyl.

16. The compound of claim 14, wherein mis 1, and X is H or ORS5.

17. The compound of claim 14, wherein mis 1, X is H or OR5, and R3 and R4 are
independently H or substituted or unsubstituted C1-C4 alkyl.

18. The compound of claim 17, wherein R5 is H.

19. The compound of claim 1, or a pharmaceutically acceptable salt thereof,

wherein the compound is:

and any enantiomer, diastereoisomer, racemic mixture, enantiomerically enriched
mixture, and enantiomerically pure form thereof.

20. A pharmaceutical composition comprising a compound of claim 19, or a



pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier, vehicle or diluent.

21. The compound of claim 3, wherein Y and Z are both Cl.

22. The compound of claim 21, wherein mis 1, X is H or OR5, and R3 and R4 are
independently H or substituted or unsubstituted C1-C4 alkyl.

23. The compound of claim 22, wherein R5 is H.
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