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~ ABSTRACT

The present invention is directed to esters of (+)-a-(2,3-dimethoxyphenyl)-1-[2-(4-
~ fluorophenyl)ethyl]-4-piperidinemethanol, of formula (I) wherein R is C4-Cao alkyl,
pharmaceutical formulations, ‘methods of making and methods of using these
esters. These compounds antagonize the effects of serotonin at the 5HTaa
receptor and are useful in treating various conditions such as, for exémple,
psyéhoses such as schizophrenia.

\
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COMPLETE SPECIFICATION
STANDARD PATENT

Application Number:

Lodged:

Invention Title: Esters of (+)-alpha-(2,3-dimethoxyphenyl-[2-(4-fluorophenyl) ethyl]-4-
piperidinemethanol and their use as prodrugs of the 5HT2a receptor
antagonist MDL 110,907

The following statement is a full description of this invention, including the best method of
performing it known to me /us:
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ESTERS OF (+)»ALPHA~( 23- DIMETHOXYPHENYL) —l-[2-(4- FLUOROPHENYL) ETHYL}4-
PIPERIDINEMETHANOL AND THEIR USE AS PRODRUGS OF THE SHT2A RECEPTOR ANTAGONIST
MDL 110,907 .

The compound (+)-at~(2,3- dlmethoxyphenyl)-l [2- (4-ﬂuorophenyl)ethyl]-4-
plpendmemethanol also known as MDL 100,907, is a potent 5HT,, receptor antagomst which
is being evaluated in the clinic for treatment of schlzophrema J. Pharm. Exp Ther. 277:968-
9881 (1996) incorporated herein by reference. It was described in U.S. patent S, 134 149

incorporated herein by reference.

MDL 100,907 antagonizes the effects of:serotonin at the SHT2 aTeceptor and thus is

- useful for treating a variety of conditions. However, this compound may also act directly or

indirectly act to achieve therapeutic effects other than by its SHT,, antagonism. For example,
see European Journal of Pharmacology 273: 273-279 (1995) where MDL 100, 907 has been
shown to exert a tonic mhlbxtory influence on dopamme efflux in the medial prefrontal cortex.
Some of the uses for M100,907 have been disclosed in patents or patent applications U. S.
Patent 5,169,096 claimed compounds having a generic scope which encompassed the

M100,907 and disclosed uses of the treatment of anorexia nervosa, variant angma, Raynaud’s

phenomenon, coronary vasospasms, prophylactic treatment of migraine, cardiovascular

diseases such as hypertension, peripheral vascular disease, thrombotic episodes,

- cardiopulmonary emergencies and arrythmias, and has anesthetic properties. See also U.S.

Patent nos. 4,783,471; 4,9 12,117; and 5,021,428, which are div_isions- of U. S. Patent
5,169,096. See also U. S. Patent nos. 4,877,798 (fibromyalgia), 4,908 369 (insomnia);
5,106,855 (glaucoma); EP 319 962 (anxiety); EP 337 136 (extrapyramxdal symptoms). All of
the foregoing are incorporated herein by reference,

The M100,907 was then specifically claimed in U. S. Patent no. 5,134,149 which

disclosed uses of antagonizing serotonin at the SHt2 receptor, treating anxiety, variant angina,
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2-
anorexia nervosa, Raynaud’s phenomenon, intermittent claudication, coronary or peripheral
P 4 :

vasospasms, fibromyalgia, extrapyramidal symptoms, arrythmias, thrombotic iliness, transient

ischemic attacks, drug abuse, and psychotic illness such as schizophrenia and mania.-See-also....

U. S. Patent nos. 5,561,144; 5,700,812, 5,700,8]3; 5,721,249- divisionals of U. S. Patent no.

5,134,149- and also U. S. Patent nos.5,618,824 (obsessive compulsive disorder) and

PCT/US97/02597 (depressive-disorders.incﬂluding major depressive episode and dysthymia,

and bipolar disorder), and insomnia and sleep apnea as described in patent application number
| , incorporated herein by reference.

An object of the present invention is to provide a new compound which after

administration, releases a therapeutically effective amount of MDL 100,907 over an extended

period of time. The extended period of time means a time longer than a single dose of MDL
100,907, and would last for several days, several weeks, about one month up to about 6 to.
about 8 weeks , and preferably from about 2 week§ to about one month.

_“There are many advantages to administering a single dose of a compound to a patient
which lasts over an extended period of time. It can avoid compliance problems which can be
particularly important in patients suffering from psychoses or addictive behaviors such as
sch:zophrema, obsessive compulsive behavxor depression, anxiety, anorexia and drug
addiction. Other advantages include an absence of the typical oscxllatlons of drug level
achieved with multiple dose therapy through which the pane_nt should experiencean  °
improved efficacy in treatment with lower peak drug concentrations. |

While the concept 61‘ sustained release formulations is not new, not all compounds are
capable of being chemically altered to broduce anew compound cépable of being metabolized
into the active ingredient at a desirable rate and over the desired length of time. Other factors
contribute to the difficulty of preparing a sustained release formulation such as protein binding
and other physioi,ogical processes which can affect the therapeutic effect of the active
ingredient, see for example Biochemical Pharmacology, Vol. 36, No. 10 j)pl?l 5-1722 (1987),
incorporated herein by reference. Also, the chemically altered compound must be compatible
with pharmaceutically acceptable carriers and be stable enough not to substantially degrade on
the shelf to the active ingredient. In short, the design of an acceptable sustained release

formulation is a difficult, unpredictable task.
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SUMMARY OF THE INVENTION

The present invention is a compound of Formula I:

FORMULA 1

wherein R is C,-C,, alkyl, ora stereoisomer or a pharmaceutically acceptable salt thereof. The
present invention also comprises: | |

a pharmaceutical composition comprising the compound 6f formulal and a
pharmaceutically acceptable carrier; - '

a method of antagonizing the effects of sérotonin at the SHT,, receptor comprising
administering a compound of formula I to a patient in need thereof;-

a method of treating a j:atiem for a disease state comprising administering to the
patient in need of such therapy a therapeutically effective amount of a compound of formula 1
wherein the disease state is psychosés (including schizophrenia), obsessive‘ compulsive
disorder, thrombotic illness, coronary vasospasm, anxiety, anorexia her\{osa ,» Raynaud’s
phenomenon, fibromyalgia, extra-pyramidal side effects, anxiety, arrhythmia, depression,
bipolar depression, insomnia, sleep apnea, Raynaud's phenomenon, or drug abuse; and

a method of making the compounds comprising reacting alcohol of structure (5) shown
hereafter with an acid halide, acid anhydride or carboxylic acid in the presence of a sufficient

amount of an appropriate base..




10

20

25

30

DETAILED DESCRIPTION OF THE INVENTION
. Terms used herein have the following meanings:

a) “Pharmaceutically acceptable salts” means either an acid addition salt or a basic

addition salt whichever is possible to make with the compounds of the present invention.

“Pharmaceutically acceptable acid addition salt” is ahy non-toxic organic or inorg_anic acid
addition salt of the basé compounds represented by Formula 1. Illustrative inorganic acids
which form suitable salts include hydrochioric, hydr;)bromic, sulfuric and phosphoric acid and
acid metal salts such as sodium monohydrogén or;hophosphate and potassium hydrogen .
sulfate. Illustrative organic acids which form suitable salts incfude the mono-, di- and tri-
carboxylic acids. Hlustrative of such acids are, fo'r_éxample, acetic, glycolic, lactic, pyruvic,

malonic, succinic, glutaric, fumaric, malic, tartaric, citric, ascorbic, maleic, hydroxymaleic,

- benzoic, hydroxybenzoic, phenylacetic, cinnamic, salicyclic, 2-phenoxybenzoi¢, p-

toluenesulfonic acid and sulfonic acids such as methanesulfonic dcjd and 2-

_ hydroxyethanesulfonic acid. Either the mono- or di-acid salts can be formed, and such salts

can exist in either a hydrated or substantially anhydrous form. In general, the acid addition
saits of these compounds are more soluble in water and various hydrophilic organic solvents

and which in comparison to their free base forms, generally demonstrate higher melting

-points.

“Pharmaceutically acceptable basic addition salts” means non-toxic organic or inorganic basic
addition salts of the compounds of Formula (1) or any of its intermediates. Examples are
alkali metal or alkaline-earth metal hydroxides such as sodium, potassium, calcium,
magnesium or barium hydroxides; ammonia, and aliphatic, alicyclic, or aromatic organic
amines such as methylamine, trimethylamine and picoline. The selection of the appropriate
salt may be important so that the ester is not hydrolyzed. The selection criteria for the

appropriate salt will be known to one skilled in the art.
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b) “Stereoxsomers isa general term for all isomers of the individual molecules that differ

only in the onentatlon of their atoms in space. 1t includes mirror 1mage isomers

(enantiomers), geometnc (cis/trans) isomers, and isomers of compounds with more -than.one

chiral center that are not mirror images of one another (diastereoisomers). .

c) “Alkyl” means a branched or siraight chain alkyl group specified by the amount of
carbons in the alkyl group, e.g., C4-C20 alkyl means a_i four, five, six, seven, eight, nine, ten,
eleven, twelve, thirteen, fourteen, fifteen, sixteen, seventeen, eighteen, nineteen, or twenty

carbon branched or straight chain alkyl or any ranges thereof, for example, but not lxmlted to
C5-C20, C1-C15, C3-C15, C5-C15, C7- C15 and C7-C9:

d) “Patient” means a warm blooded animal, such as for example rat, mice, dogs, cats, .

guinea pigs, and primates such as humans.

e) “Treat” or “treating” means to alleviate symptoms, eliminate the causation of the

: symptoms either on a temporary or permanent basis, or to prevent or slow the appearance of

symptoms of the named disorder or condition.

1) “Therapeutically effective amount” means an amount of the compound which is '-

effective in treating the named disorder or condition.

g)  “Pharmaceutically acceptable carrier” is a non-tokic So]veni, dispersant, excipient,
adjuvant or other material which is mixed with the compound of the present invention in order
to permit the formation of a pharmaceutical composition,' i.e., a dosage form capable of
admmnstratxon to the patient. One example of such a carrier is a pharmaceutlcally acceptable

oxl typically used for parenteral administration.

h) Th_e term “Restorative Sleep” means sleep which produces a rested state upon waking;
1) the term “Sleep Disorder” means Insomnia and Obstructive Sleep Apnea; ' |
j) the term “Insomnia” means Primary Insomnia, Insomnia related to another Mental

Disorder, and Substance-Induced Insomnia;
k) The term “Primary Insomnia” means difficulty in initiating sleep, in maintaining sleep

or having restorative sleep which is not caused by a Mental Disorder or due to
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physiological effects of taking or withdrawing from certain substances (substance- -

induced). As used herein, it also includes Circadian Rhythm Insomnia which is

insomnia due to a change in the normal sleep-wake schedule (shift changes, jetlag, -

etc.);

The term “Insomnia related to another Mental Disorder” means difficulty in initiating

. sleep, in maintaining sleep or having restorative sleep which is caused by an

‘underlying Mental Disorder such as, for example, depression, anxiety or

schizophrenia; ‘
The term “Substance-Induced Insomnia” means difficulty in initiating sleep, in

maintaining sleep or having restorative sleep which is caused by physiological effects

of taking or withdrawing from certain substances such as caffeine, alcohol,

amphetamine, opioids, sedatives, hypnotics and anxiolytics; and

- The term “Obstructive Sleep Apnea” means repeated episodes of upper-airway

. obstruction during sleep and is normally characterized by loud snores or brief gasps

that alternate with episodes‘o‘f silence.

The (+)-isomer of a—(Z,B-dimethoxyphenylj—l-[2-(4-ﬂuofophenyl)et_hyl]—4-

piperidinemethanol can be prepared by methods described in U.S. patent no. 5,134,149. One

suitable method fo]ldws.
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In Step A of Reéction Scheme I, an esterification reaction is carried out between
racemic alpha-(2,3-dimethoxyphenyl)-1 -[2.-(4-ﬂu_orophenyl)ethyl]-4-piperidinemcthanoh
(stmgturé‘ 1) and the (+)-isomer of alphamethdxyphenylacetic acid (structure 2). This
esteﬁﬁcation produces thg;aias;tereomveric mixiu’re identified as structure 3. These
diastereomers are subje,éfcd to silica gel chromatography which separates the two _
diastéreomers, thereby isolating the (+,+) diastereomer as i§ depicted in Step B. In Step C, the
(+,+) diastereomer is hydrolyzed which produces the (+)-isomer of alpha(2,3idimethoxy_-

phenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidinemethanol.

' The esterification reaction can be carried out using techniques known in the art.

Typically approximately equivélent amounts of racemic alpha-(2,3-dimethoxyphenyl)-1-[2-(4-

‘fluorophenyl)ethyl}-4-piperidinemethanol and the (+)-isomer of alpha-methoxyphenylacetic

acid are c_ontaéted in an organic solvent such as methylene chloride, THF, chloroform, or -

toluene and heated to reflux for a period of time ranging from 5 to 24 hours. The

esterification is typically carried out in the presence of an equivalent amount of

dicyclohgxylcarbodiimide (DCC) and a catalytic amount of 4-diméthylaminopyridi?ne
(DMAP). The resulting diastereomers can be isolated by filtration of the dicyclohexylurea

and evaporation of the filtrate.

The diastereomers are then subjected to silica gel chromatography which separates the
(+,+) and the (-,+) diastereomers. This chromatographic separation may be carried out as is

known in the art. A-1:1 mixture of hexane and ethyl acetate is one suitable eluent.

The resulting (+,+) diastereomer is then subjected to a hydroiysis reaction which
produces the (+)-enantiomer of alpha-('2,‘3-dimethoxyphenyl)-1-[2-(4-ﬂuorophenyl)ethyl]-4-
piperidinemethanol. The hydrolysis is carried out by cdhtacting the diastereomer with an
excess of a base such as poﬁassium carbonate in an aqueous alcoholic solution. The hydrolysis
is carried out at a temperature of about 15 to 30°C for a peﬁod of time ranging from 2 to 24
hours. The _resulting (4)-isomer of alpha-(2,3-dimethoxyphenyl)-l-[2-(4-ﬂﬁorophenyl)ethyl]-

4-piperidinemethanol may then be recovered by dilution with water and extraction with

~
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methylene chloride. It is then purified by recrystallization from a Solvcnt‘.system such as

cyclohexane/hexane or ethyl acetate/hexane.

Methods for producirig the sta_rting materials of Reaction Scheme I are known in the
art. For example, United States Patent No. 4,783,471 teaches how to preparé’ racemic alpha-
(2,3-dimethoxyphenyl)-1-[2-(4-ﬂuorophenyl)ethyl]f4-piperidinemethanol. ‘This patent is

hereby incorporated by reference. Examples No. 1 and 2 of this application also teach suitable

methods. Alternatively, racemic alpha-(2,3-dirhethoxyphenyl)-l-[2-(4-ﬂuorophenyl)ethyl]’-4- _

piperidinemethanol can be prepared in the following manner. Initially 4-hydroxy;5ipeﬁdine is
subjected to an N-alkylation reaction with p-ﬂudrbphenylethyl bromide Which produces 4-
hydroxy-1-[2-(4-fluorophenyl)ethyl}-piperidine. This compound is brominated with Ph,P -Br,
which produces 4-bromo-l-[2-(4-ﬂuorophenyl)ethy]]pipeﬁdine. This compound is contacted
with Mg thereby forming a Grignard Reagent which is then reacted with 2,3-
dimethoxybenzaldehyde which produces the desired product (¥)-alpha-(2,3-
dimethoxyphenyl)-l-[2-(4-ﬂuorophenyl)ethyl]-4-piperidinemethanol. | The (+)-isomer of
alphamethoxyphenylacetic acid is known in the art. |

SCHEME 11

OH OCH, .
OCH, peox  or ‘
© (RC0),0 or base

/O/\/N | RCOH
. . 5 |
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FORMULA 1

Referring to Scheme 11, X is chloro or bromo, with chloro being preferred and R is as
previously defined. This reaction scheme shows the making of the sustained release

compounds of Formula I from the alcohol (5) '

The alcohol (5) is reacted with an acid halide (RC(0)X), RCO,H or acid anhydride
(RCO)20 in the presence of an a sufficient amount of an appropriate base. An appropnate
base is one that permits ester formation from thc acid halide or anhydride. Examples of

appropriate bases are tnalkylammes pyridine such as drmethylammo pyndme dnsopropyl

. ethyl amines, N-methyl morpholmes with tnethylamme being preferred A sufficient amount

of the base can be ascertained by one skilled in the art which permits the formation of the

compounds of Formula L.

Preferably the base is added to the alcohol (5) and that mixture added dropwise to the
acid halide or acid anhydride in an appropriate solvent. Examples of appropriate solvents are
chloroform, methylene chloride, or toluene, all of which are readily available, with ‘chloroform

being preferred.

- The temperature of the reaction may be ata range of about 0-25 °C. The reaction
mixture may be stirred for from a few hours to overnight to enhance the reaction. Catalysts
may also be added for enhancement of reaction times, e.g., 4-dimethylaminopyridine or the

like.

The starting materials for the acid halide (RCOX) are readily available for those skilled
in the art. For example, Aldrich Chemical company provides stearO)w/l chloride, heptadecanoyl
chloride, palmitoyl chloride, myristoyl chloride, i'sova]eryi chloride, valeryl chloride, hexanoyl
chloride, hexanoyl chloride, heptanoy] chloride, octanoy] chioride, nonanoy! chloride,
decanoyl chloride, undecanoyl chloride and lauroyl chloride. For those acid halides not
readily avail_able, one skilled in rhe art may prepare the acid halide desired. For example, a
carboxylic acid may be mixed with a halide donor to produce the desired acid halide. One
example of this is to rhix carboxylic acid (0.17 mol), methylene chloride (660 mL) and

dimethylformamide (0.5 mL) under a nitrogen atmosphere. Add oxalyl chloride (0.2 mol)
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over about 5 minutes with stirring. Stir at ambient temperature for 3 hours and evaporate the
solvent in vacuo to the acid chloride. Another method is to dissolve the carboxylic acid (10

mmol) in methylene chloride (50 mL). Cool to 0°C, place under a nitrogen atmosphere. and,

‘add, by dropwise addition, thionyl chloride (11 mmol). Stir at room temperature for several

hours and evaporate the volatiles in vacuo to give the acid chloride. The carboxylic acids are

readily available or can be easily made by those skilled in the art.

The starting materials for the acid anhydrides (RC0)20 are readily available fof those
skilled in the art. For example, Aldrich Chemicél company provides butryic anhydride,
isobutyric anhydride, valeric a’hhydride, 2-2,dimethylglutaric anhydride, and phthalic -
anhydride. Alternatively, acid anh}rdrides may be synthesized by methods well known in the
art.

The starting materials for the acids (RCO,H) are readily available or may be

- synthesized by methods well know in the art. For example, see Advanced Organic Chemistry,
. Reactions, Mechanisms, and Structure, 4th ed., John Wiley & Sons,, New York 1992,

incorporated herein by reference. Aldrich Chemical Company also provides isovaleric acid,
valeric acid, tert-butylacetic acid , 2, 2dimethylbutyric acid, 2-ethyibutyric acid, hexanoic
acid, 3-methylvaleric acid, 4-methy]valerié. aéid, heptanoic acid, octanoic acid, 2-
propylpentanoic acid, nanoic acid, decanoic acid, undecanoic écid, lauric abid, tridecanoic
acid, myristoleic acid, myristic acid, pentadecanoic acid, palmiiic acid, heptadecanoic acid,
stearic acid, nonadecanoic acid, eicosanoic acid, as well as others wherein R is between four

and twenty alkyl groups.

The following examples are being present to further illustrate the invention. However, _

~ they should not be construed as limiting the invention in any manner.

EXAMPLE 1 - starting material

‘Example 1, Steps A-D, demonstrates the preparation of the starting material (+)-alpha(2,3-

dimethoxyphenyl)—]-[2-(4oﬂuorophenyl)ethyl]~4;piperidinemethanol, structure 1, Scheme 1.
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A) 1 -[2-(4-F1uorophenyl)ethyl]-4-piperidinecarboxémide

A solution of isonipecotamide (10.9 g, 85.0 MOI), 2-(4-fluorophenyl)ethy! bromide (15.7 g, -
77.3 mmol), and K,CO, (2.3 g, 167 mmol) was prepared in DMF (280 mL) and stirred under
argon at 90-95°C ovemight. The cooled solution was concentrated to a white oily so.lid. The
solid was partitioned between water and CH2CI2. The layers were separated and the aqueous
layer was extracted with CH2CI2. The comBined organic layers were washed 2x with water,
dried (MgSO04), filtered, and evaporated to a ’oilv)" solid. The solid was recrystallized from
EtOAc to afford 1-[2-(4;ﬂuorophenyl)ethyl]-4-piperidinecarboxamide as a white pow.der, m.p.

. 177-178°C (decomp.). Anal. Calcd for C,H,JFN,O: C, 67.18; H, 7.65; N, 11.19. Found: C,

67.25;H, 7.67; N, 11.13.

B) 4-Cyano-1-[2-(4-fluorophenyl)ethyllpiperidine

- To stirred phosphorus oxychloride (25 mL, 41.12 g, 268 mmol) and sodium chloride (.1g,

87.3 mmol) was added ]-[2-(4-ﬂuorophenyl)ethyl]-4-piperidineca‘rboxamide (8.9g,35.6

‘mmol) portionwise. After complete addition, the solution was refluxed for 2 hours. The

cooled solution was carefully poured into dilute NH,OH to destroy the POCI,. The aqueous
solution was cooled to 0°C, then extracted 2x with CH,Cl,. The combined organic layers were
dried (MgSO,), ﬁltered,Aand evaporated to afford 8.1 g of an oily solid. The solid was’ |
distilled, (b.p. 150°C, 0.1 mm Hg), to afford a clear, colorless oil that solidified. This material
was crystallized from hexane to afford 4-cyano-1-[2-(4-fluorophenyl)ethyl]piperidine as white
needles, m.p. 47-48°C. Anal. Caled for C, H,,;FN,: C, 72.39; H, 7.38; N, 12.06. Found: C,
72.62; H, 749; N, 12.12. | |

C) 1-[2-(4-Fluorophenyl)ethyl]-4-piperidinecarboxaldehyde

To a stirred solution of 4-cyano-1-[2~(4-fluorophenyl)-ethyl]piperidine (1.00 g, 4.3 mmol) in
THF (20 mL) under argon at 0°C was added DIBAL-H (4.6 mL of a 1.0 M solution in THF,

4.6 mmol) via syringe. Afier stirring overnight at room temperature, 10% aqueous HCl 25
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mL) was added and the solution was stirred for 3 hours. The entire mixture was then boured
into 10% aqueous NaOH (50 mL), then extracted 2x with ether. The combined organic layers

were washed with brine, dried (MgSO,), filtered, and evaporated to afford -a pale yellow-eil

- The oil was chromatographed on'silica gel eluting with EtOAc. The appropriate fractions -

were combined and ei'aporated to afford an oil.- This oil was distilled (b.p. 166°C, 0.05 mm
Hg) to afford l-[2'-(4-ﬂ_uo’rophenyl)ethyl]-4-piperidinecarboxaldehyde, obtained as a colorless
oil. Anal. Calcd for C H,;FNO: C, 71.46; H,7.71; N, 5.95. Found: C, 71.08, H, 7.81; N,
5.86. |

D) (i)—alpha(2,3-Dimgthoxyphenyl)—l-[2-(4-ﬂuorqphenyl)ethyl]-4—Riperidinemethanoi

To a stirred solution of veratrole (0.93 g, 6.7 mmol) in THF (20 mL) under argon at 0°C was
added n-BuLi (2.7 mL ofa 2.5 M solution in hexane, 6.75 mmol). After stirring 2.5 h, the
solution was cooled to -78°C and treated with l-[2-(4-ﬂuoi'ophenyl)ethyl]-4-

_piperidinecarboxaldehyde (1.30 g, 5.5 mmol) in THF (25 mL) via an addition funnel. The

cobling bath was removed and the solution was allowed to stir for 2 hours. Water was added,
the layers separated, and the aqueous layer was extracted with EtOAc. The combined organic
Jayers were washed with brine, dried (MgSO,), filtered, and chromatographed on silica gel,
eluting with acetone. The appropriate fractions v;/erc combined and eva’pofated to afford a
white solid. The solid was recrystallized from hexane to afford racemic alpha(2,3-
dimethoxyphenyl)-l -[2-(4-ﬂuorophenyl)cthyl]—4-piperidihemethanol as shiny white needles,
m.p. 126-127°C. | ~

Anal. Calcd for C,,H,,FNO,: C, 70.75; H, 7.56; N, 3.75.

Found: C, 70.87; H, 7.65; N, 3.68. |

EXAMPLE 2-starting material

Example 2, Steps A-F, demonstrate an alternative manner of preparing (+)-alpha(2,3-

dimethoxyphenyl)-1-[2-(4-fluorophenyl)-ethy1]-4-piperidinemethanol, structure 1.
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A) 1-(1,1-Dimethylethyl)-1 ,4-piperidinedicarboxyiic acid

To isonipecotic acid (107.5 g, 832 mmol) stirred in IN NaOH (40 g NaOH in 900 mL H20)- -

" and ge_rf—butanol (1800 mL) was added di-@-bﬁtyl dicarbonate (200 g, 916 mmol) in portions.

After stirring overnight, the solution was concentrated and the resulting water layer was |
acidified with aqueous HCI. This acidic aqueous layer was extracted 3x with ether. The
combined ofganic layers were washed with water, brine, dried (MgSO,), filtered, and
evaporated to a white solid, which was recrystallized from EtOAc/hexane (300 mL/200 mL)
to afford 1-(1 ,1-dimet'hy‘lethyl)-l_,4-piperidinediCérboxylic acid as white needles, m.p. 147-
149°C..

B) 4-(N-Methoxy-N-methylcarboxamido)-1 -piperivdinecarboxylic acid 1,1-dimethylethyl ester

To a stirred solution of 1-(1,1-dimethylethyl)-1,4-piperidinedicarboxylic acid (50.0 g, 218

“mmol) in anhydrous CH,Cl, (500 mL) under N, in a 2L flask was added 1,1°-

carbonyldiimidazole (38.9 g, 240 mmol) portionwise. After stirririg for 1 hour, N,0-

‘dimethylhydroxylamine hydrochloride (23.4 g, 240 mmol) was added in one ponioﬁ. After

stirring overnight, the solution was washed twice with 1N HCI, twice with saturated NaHCO,,

once with brine, dried (MgSO,), ﬁlter¢d, and evaporated to an oil. Distillation afforded 4-(N-
methoxy-N-methylcarboxamid'o)-]-piperidinecarboxylic acid 1,]1-dimethylethyl ester as a
clear oil, b.p. 120-140°C, 0.8 mm. '

C) 4-(2,3-Dimethoxybenzoyl)-1-piperidinecarboxylic acid 1,1-dimethylethyl ester

n-Butyl lithium (14.5 mL of a 2.5 M solution in hexane, 36.3 mmol) was added via syringe to

a stirred solution of veratrole (5.00 g, 36.2 mmol) in THF (50 rﬁL, anhydrous) under argon at

- 0°C. The ice bath was removed and the mixture was allowed to stir for 90 minutes. The

mixture was cooled to -78°C and treated with 4-(N-methoxy-N-methylcarboxamido)-1-
piperidinecarboxylic acid 1,1 -dimethylethyl ester (9.20 g, 33.8 mmol) in THF (50 mL,

anhydrous) via syringe. The cooling dry ice-acetone bath was removed and the mixture was
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allowed to come to room temperature. After stirring for 3 hours, saturated aqueous NH,Cl
was added and the mixture was allowed to stir overnight. The layers were separated and the

aqueous layer was extracted with ether. The combined organic layers were washed with:hrine,

© - dried (MgSO,), filtered, and evaporated to afford an amber oil. The oil was chromatographed -

on silica gel, eluting with 20% EtOAc in hexane. The appropriate fractions were combined
and evaporated to an amber oil. The oil was distilled to afford 4-(2_,3-dimethoxyben;oyl)-1-
piperidinecarboxylic acid 1,1-dimethylethyl ester as a. colorless oil.(b.p. 225-250°C, .05 mm)-.
Anal. Calcd for C,;H,,NO,: .C, 65.31; H, 7.79; N, 4.01. Found:»C, 65.04; H, 7.92; N, 4.11.

D) 4-(2.3-Dimethoxyphenyl)-4-piperidinylmethanone

4-(2;3-Dimethoxybenzoyl)-1 -piperidinecarboxylic acid l,]-dimethylethyl ester (7.75 g, 22:2
mmol) was dissolved in trifluoroacetic acid (50 mL, 650 mmol) and stirred for 45 minutes.
The entire solution was poured into ether (900 mL) and allowed to stand overnight. Filtration
yielded 4-(2,3-dimethoxyphenyl)-4-piperidinylmethanone trifluoroacetate as fine white
needles, m.p. 123°C. Anal. Calcd for Cl;HwNOJ.CF,COzH: C,52.89; H, 5.55; N, 3.86.
Found: C, 52.77; H, 5.62; N, 3.82. |

The resulting 4-(2,3-dimethoxyphenyl)—4-piperidinylmethanohe trifluoroacetate was dissolved.
in water, treated with NaOH (10% aqueous) until basic, and extracted three times with
_dichloromethan‘e. The combined organic layers were washed with brine, dried (MgSO,),

filtered, and evéporated to afford 4-(2,3 -dimethoxyphenyl)-4-piperidinylmethanone as an oil.

‘E) (2,3-Dimethoxyphenyl)[1 -[2-(4-ﬂuorophenyl)ethy]]-4-piperidinyl]methanone

monqhydrochloride

A solution of 4-(2,3-dimethoxyphenyl)-4-piperidinylmethanone (8.00 g,v32.1 mmol) and 2-(4-
fluorophenyl)ethyl bromide (6.52 g, 32.1 mmol) was prepared in DMF (90 mL), treated with

"K.CO, (7.0 g, 50.7 mmol), then stirred and heated at 80°C under argon overnight. The cooled
3

solution was poured into a partition of 2/1 EtOAc/toluene and water. The layers were

separated and the aqueous layer was extracted with 2/1. EtOAc/toluene. The combined organic
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layers were washed 2x with water, 1x with brine, dried (MgSO04), filtered, and evaporated to
afford 11.0 g of an oil. The oil was chromatographed on silica gel, eluting with EtOAc. The
appfopriate fractions were combined, concentrated, dissolved in ethyl acetate and treatedwith-x-
HCl/ethyl acetaté._ (2,3-dimethoxyphenyl)[l.-[2-(4-ﬂuorOphenyl)ethylj-4-piperidipyl]-’v" I
methanohe monoh);drochloride was obtaint_ad .'as a precipitate, m.p. 225-227°C (decomp). Anal

Caled for C,H,FNO,HCI: C, 64.78; H, 6.67; N, 3.43. Found: C, 64.44; H, 6.73; N, 341,

F) (i)-alpha-(2,3-Dimethoxyphenyl)-1-[2-(4-ﬂuorophenyl)e1hyl]-4-pipen'dinemethanol '

To a stirred solution of (2,3-dimethoxypheny])[1-[2- (4-ﬂuorophenyl)ethyl]-4~
piperidinyljmethanone (6.0 g, 16.2 mmol) in MeOH (100 mL) at 0°C was added NaBH, (1240
mg, 32.8 mmol) in two portions, over a one hour penod. After stirring overnight, the solution
was concentrated to a solid. The solid was bartitiéned between Water and ether. The layers
were separatéd and the aqueous layer was extracted with ether. The combined organic layers

were washed with brine, dried (MgSO,), filtered, and evaporated to a solid. The solid was

~ chromatographed on silica gel, eluting with acetone. The appropriate fractions were combined

and evaporated to afford a white solid. The solid was recrystallized from cyclohexane to "

afford (x)-alpha-(2,3- dlmethoxyphenyl)-l -[2-(4- ﬂuorophenyl) -ethyl]- 4-p1per1dmemethanol as

‘white needles, m. p. 126-127°C.

Anal. Caled for C,,H,,FNO,: C, 70.75; H, 7.56; N, 3.75.
Found: C, 70.86; H, 7.72; N, 3.93.

EXAMPLE 3 - starting material

This example demonstrates the preparation of the alcohol, structure 5.

Preparation of (+)-alpha-(2, 3-D1methoxyphenyl)-l [2-(4- ﬂuorophenyl)ethyl]-4-

piperidinemethanol
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A) Preparation of dlastereomers

A solution of 3.90 g (10.4 mmol) of (+)-alpha-(2, 3-d1methoxyphenyl)-1 [2 -(4-

fluorophenyl)ethy!]-4-piperidinemethanol, 1.74 g (10.4 mmol) of S-(+)-alpha- -~ - -
methoxyphenylacetic acid, 2.15 g (]O 4 mmol) of 1,3- dxcyclohexylca:bodumlde and 0.lg of
4- dlmethylammopyrldme in chloroform (75 mL) was refluxed for 17 hours, allowed to cool to
room temperature and filtered. The filtrate was concentrated and chromatographed on a silica
gel column eluting with eihyl' acetaie/hex‘ane (1:1) to afford two diastereomers, Rf = 0.1 and
0 2 (TLC EtOAc/hexane, 1:1). Intermediate fractlons were rechromatographed to glve
addmonal material. Those fractions with Rf = 0.2 were combined to give a single
diastereomeric ester, (+3+) -(2,3-dimethoxyphenyl)[1-[2-(4- -fluorophenyl)ethyl]-4-

piperidinyl}methyl-alpha-methoxybenzeneacetate.

B) Preparation of (+)-alpha;(2,3-Dimethoxyphenyl)-l-[2-(4-ﬂuorophenyl)ethyl]-4-

piperidinemethanol

To a stirred solunon of 0.97 g (1.9 mmol) of the above mentnoned diastereomeric ester, Rf-
0.2, in 25 mL of methanol was added 0.5 g (3.6 mmol) of potassxum carbonate and 5.0 mL of
water. After stirring 17 hours at room temperature the reaction mixture was dlluted with water
and extracted twice with methylene chlonde The combined extracts were washed w1th water,
brine and dried over MgSO4. After filtering, the filtrate was concentrated to an oil and
cry_stallized from 40 mL of cyclohexane/hexane (1:15 1o give (+)-alpha-(2,3-dimethoxy-
phenyl)-l-[2-(4-ﬂuoropheny])ethyl]-4—niperidinemethanol, m.p.112-1 13°C, [a)p?® =+13.9°.
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EXAMPLE 4

(+)-o(-(2,_3-Dimethpoyphenyl)-]-[2-(4-ﬂuQrophehyl)eﬂayl]-4-pipéi-idinc'menthanol decanoate

A mixture 0f 49.0 g (0.131 mol) of (+)—d-(2,3-dimethoxyphenyl)-1-[2-(4-
fluorophenyl)ethyl]-4-piperidinemethanol, 500 mL of CHCI, and 16.0 g (0.158 mol) of
triethylamine was charged into a one liter, 3-necked flask fitted with a stirrer, thermometer,

dropping funnel, and a continuous nitrogen purge. A solution of 27.4 g (0.144 mol) of

~decanoyl chloride in 25 mL of CHCI, was added over 5 minutes while maintaining a reaction

temperature of 20-25°C. The resulting solution was stirred at 20-25°C for two hours. The
progress of the reaction was monitored by TLC (5/95 methanol/CH,Cl,; Merck 60F-254
j)lates; UV; Rf of (+)-0-(2,3-dimethoxyphenyl)-1 -[2-(4-ﬂuorophenyl)ethyl]f4-
piperidinemethanol - 0.23; Rf of titled compound - 0.55). An additional 2.8 g (0.015 mol) of
decanoyl chloride (Aldrich) and 1.6 g (0.016 mol) of tricthylamine was added to the reaction
mixture and stifring was continued for fwo hours. The reaction mixture was diluted with 500
mL of CH,Cl, and washed with 250 mL of 5% K,CO,, 250 mL of H,0 and 250 mL of
saturated NaCl. The organic phase was dried over 500 g of MgSO, And filtered. The filter
cake was washed with 200 mL of CH,Cl,. The filtrate was concentrated at 40°C/50 torr to

give an oil.

The crude product was purified by flash chromatography (14 x 29 cm column, 2.035
kg of 230-400 mesh silica gel). The crude product was loaded onto the column by dissolving
itin 75 mL of CH,Cly45¢,- The column was eluted with 24 L of 1/4 EtOAc/CH,Cl, collecting
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24 x one liter fractions. The fractions which were homogenous by TLC were combined and

. concentrated at 35 °C/5C torr folloWed by 70°C/0.5 torr for one hour to give a colorless oil.
MS(M+=528) |

Analysis:

Calc. for C,ZH“,FNO; (527.73): 7283%C  8.79 %H 2.65 %N

Found: . 7225%C - 8.88%H  2.63%N

EXAMPLE 5

(+)-a-(2,3-Dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidinemethanol hexanoate

0O

Hac’\/\)J\o OCH

. ‘ F '

To a stirred solution of 2.0 g (5.37 mmol) of (+)-q-(2,3-dimethyloxyphényl)-1 -[2-(4-

3

OCH,

ﬂﬁorophenyl)ethyl]A-piperidinemethahol in 6 mL of dry methylene chloride was added 0.74
mL (0.537 g, 5.32 mmol) of triethylamine. The solution was cooled in an ice bath after which
was added by syringe 1.07 mL (5.89 mmol) of hexanoic anhydride. The solution was stirred
for several minutes at ice bath temperature and allowed to warm to room temperature. To the
solution was then added 66 mg (0.541 mmol) of 4-dimethylaminopyridine. The mixture was
stirred overnight at room temperature, poured into ice/water/0.5 M NaOH, extracted with
ether, and filtered and concentrated to an oil. The oil was dissolved in méthylene chloride, and |
2% methanol/methylene chloride, respectively. The pure product_-‘contaihing fractions were

combined and concentrated to provide an oil which was dried overnight at 60°C, under high
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vacuum to give the titled compound. The compound was homogenous by TLC. IR (Kbr),
NMR (CDCl,) and MS (MH+ = 472) were consistent with the proposed structure.

Analysis:
Calc. for C,sH3;sFNO,: - 71.31 %C 8.12 %H 297 %N
Found: 70.94 %C 8.07 %H 2.88 %N

EXAMPLE 6

(+)-a-(2,3-Dimethoxyphenyl)-1 -[2-(4-ﬂuorophexryl)ethyl]-4-piperidinemethanol octanoate

To a stirred solution of 2.0 g (5.37 mmol) of (+)-a-(2 3-d1methyloxyphenyl)-l [2-(4- -
ﬂuorophenyl)ethyl]-4-prpend1nemethanol in 6 mL of dry methylene chlonde was added 0.74
mL (0.537 g, 5.32 mmol) of triethylamine. The solutron was cooled in an ice bath after which
was added by syringe 1.75 mL (5.89 mmol) of octanoxc anhydnde The solutlon was strrred
for several minutes at ice bath temperature and allowed to warm to room temperature To the

solution was then added 66 mg (0 541 mmol) of 4- dtmethylammopyndme The mixture was

stirred, washed with water and saturated sodium chloride. The organic extract was dned

(Na,S0,), filtered and concentrated to an oil. The oil was dissolved in methylene chloride and
purified by flash chromatography on silica gel, eluting with methylene chloride, 1% and 2%

methanol/methylene chloride, respectively. The pure product-containing fractions were '
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combined and concentrated to provide an oil which was dried overnight at 60°C under high
vacuum to provide the titled compound. The compound was homogenous by TLC. ThelR
(KBr), NMR (CDCl,) and MS (MH+ = 501) were consistent with the proposed structurex

Analysis:
~ Calc. for C,(H,,FNO,: 72.11 %C 8.47 %H 2.80 %N -
Found: - 71.94%C 8.63 %H 2.83 %N

EXAMPLE 7

(+)-a-(2,3-Dimethoxyphenyl)-1 -[2-(4-ﬂuorophenyllethyl]-4-piperidinemethanol

hexadecanoate

Toa stifred solution of 2.00 g (5.36 mmo}) of (+)-cx-(2,3-dimethyloXyphényl)-l-[2-(4-
ﬂuorophényljethyl]-4-piperidinemethanol in 6 mL of dry methylene chloride was added 0.76
mL (5.46 mmol) of trietliylamine via syringe after which the solutioh was chilled in an ice
bath. To the solution was added 2.92 g (5.89 mmol) of hexadecarioic acid anhydride after

Wthh the mixture was stirred at 0°C for 15 minutes. The reacnon mixture was allowed to

warm to ambient temperature and to the reaction mixture was added 65 mg (0.536 mmol) of 4-

dimethylaminopyridine after which the solution was surred under nitrogen overnight. The

reaction mixture was poured into 50 mL of 0.5 N sodium hydroxide and 50 mL of diethyl
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ether. Some precipitate was observed and the resultant suspension was extracted with

methylene chloride. The methylene chloride layer was washed with water and brine, and dried

- over sodium sulfate, filtered, and concentrated to a yellow oil. The oil was dissolved-in= =z~

methylehe chloride and purified using a ﬂaSh chromatography column pécked with silica gel
and methylene chloride and eluted with the same solvent system followed by 1% and 2.0%
methano]/methylene chloride, respecnvely The appropriate fractions were combined and
concentrated to a yellow oil . The oil was dried twice overnight at 60°C under high vacuum
to provxde the titled compound The compound was homogenous by TLC IR (film), NMR
(CDCl,) and MS (MH+ 612) were consistent with the proposed structure.

,Analysis:
Calc. for C,,H,,FNO,: 7459%C  955%H  229%N
Found: | 7434%C  945%H  229%N

EXAMPLE 8

(+)-o~(2,3- Dxmethoxyphenyl)—] [2 (4- ﬂuorophenyl)ethyl]—4 plpendmemethanol 2,2-

dlmethyloctanoate

- 2-Hexene-l-mesylate is prepared by adding N,N-diisopropy! ethylamine (12.9g, 0.1m)

to a solution of trans-2-hexene-1-ol (10.0g, 0.1m) (Aldrich) in 100 mL of méthylene chloride.

Methanesulfony] chloride (12.6g, 0.11m) in methylene chloride (50 mL) is added dropwise to
the solution with stirring at room temperature for 4 hours. The reaction mixture is transferred

to a separatory funnel and washed with cold 1IN HCl (2 times) and then with saturated
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NaHCO, solution (2 times). The solution is dried over anhydrous MgSO,, filtered and -

concentrated, under vacuum at 40 °C to give 2-hexene-1-mesylate.

2 2-D1methyl-3-octene nitrile is prepared by addmg 2-hexene- -mesylate (11.02g,

0.05m) in anhydrous THF (100mL) to a solutlon prepared by the addition of isobutyro nitrile

(3.7g, 0.053m) in THF (25mL) after treatment with NaH (60% in mineral oil)(2.1g, 0.053m)
in dry THF (50mL). The resulting reaction mixture is stirred at reflux for 5 hours‘, cool‘ed and
stirred with cold ethanol (95%) and concentrated under vacuum to remove solvents. After
adding water (50mL), the mixture is extracted with diethyl ether (3x40mL) The extracts are
washed with water and then saturated NaCl solution and dried over MgSO,, filtered and

concentrated to give 2,2-dimethyl-3-octene nitrile.

2,2-Dimethyl-3-octenoic acid is prepared by adding 2,2-dimethyl-3-octene nitrile .
(1.51g, 0.01m) to a solution prepared from 15 % NaOH in butanol/H,O (2:3) (30mL) The
reaction. mixture is stirred and refluxed for 7 hours, is cooled and made acidic with 10%
hydrochlonc acid. The reaction mixture is extracted with dnethy_l ether and the extract washed
with saturated NaCl and dried over MgSO4, filtered and cdnc'entrated to give 2,2-dimethyl-3-

octenoic acid.

2,2-Dimethyl octanoic acid is prepared by dissolving 2,2-dimethyl-3-octenoic acid
(0.20g, 1.1mmol).in absolute ethanol blanketed with N, and 10% palladium on carbon which
is then hydrogenated for 6 hours. “The catalyst is removed by filtration and the filtrate

concentrated under vacuum to give 2,2-dimethyl octanoic acid.

To a stirred solution of (+)-a-(2,3-dimethy]oxyphenyl)-1-[2-(4-ﬂuorophenyl)ethyl]-4-

‘piperidinemethanol (3.9g, 10.4 mmol) in 70 mi of methylene chloride is added

dicyclohexylcarbodiimide (2.15g, 10.4 mmol), 4-dimethylamino pyridine 0.1g and 2,2-
dimethyloctanoic acid (1.70g, 10.4mmol). The resulting solution is stirred and refluxed for 16
hours. The cooled reaction soiutiqn is filtered and concentrated to an oil The resulting Qil is
chromatographed on silica gel and eluted with ethyl acetate/hexane (1:1). Appropriate
fractions are collected, warmed (40°C) and coneentrated at reduced pressure to give the titled

compound.
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EXAMPLE 9

This example demonstrates one phannaceutibal compdsition of the present invenuon
In a suitable 100 mL volumetric vessel, place 70 mL of Sesame Oil, NF (Slgma) 1 2g of
Benzyl Alcohol NF and 14.129g of (+)a~(2, 3-D1methyoxyphenyl)-1 [2 (4- ‘
ﬂuorophenyl)ethyl]-4-p1pendmementhanol decanoate. To this solution add sufficient Sesame
Oil, NF to bring the volume to 100m] and mix until homogeneous. This solunon may be

stenhzed and packaged for parentera] injection.

EXAMPLE 10

This example describes a behavioral test (antagonism of DOl-induced behaviors) .
designed to 1dent1fy compounds which possess antagomst activity at the SHT,, receptor. The
compound of the present invention used in this test was (H)-o- -(2,3-Dimethyoxyphenyl)-1-[2-
(4-ﬂuorophenyl)ethyl]—4-p1pendmcmethanol decanoate - Example 4 herein. _The 5-HT2A/2C
agonist (+)-DOI HCI (1-(2,5- d1methoxy-4-1odophenyl)-Z-ammopropane hydrochloride)
induces several quantxﬁable behaviors in rats. These behaviors include “shakes” (a quick head |
and body shake, a.k.a. wet dog shakes), “forepaw tapping” (rapid forepaw treadmg) and “skm
Jerks” (paraspinal muscle contractions or dorsal skm-shruggmg) The 5- HT2 antagonists
mianserin, manserm and methysergide as well as the selectjve 5-HT2A antagonist MDL
100,907 have been demonstrated to dose-dependently block the behavioral effects of DOI
(Pranzatelli, 1990, Neurosci. Let. 11: 74-80; Wettstein et al,, 1996, Soc. Neurosci. bs. 32-
481). Si gniﬁcantly, drugs with 5-HT,, antagonist activity have been proposed to have
atypical annpsychonc properties in schizophrenic patients (Meltzer et al., 1989, JPET. 251:
238-246), as well as potential therapeutic activity in a number of other CNS disorders
including depression, dysthymia, and anxiety (Stefanski & Goldberg, 1997, CNS Drugs, 7:
399-409)
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Methods

Subjects and housing

* Male Sprague-Dawley rats (180 + 50 g) were housed seven per cage and allowed 1 week to

acchmate to the vivarium. Food and water were freely available. The temperature and light
cycle (12 h on- 12 h offywere automatically maintained. Individual rats were tested once.
Each testing group contained seven animals. Experiments took place in the vivarium room

where the animals were housed.

Drug preparation and adminfstration ,
(+)-a-(2,3-Dimethyoxyphenyl)-1 -[2-(4-ﬂuorophenyl)ethyl]¢4-piperidinemethanol decanoate
(120 mg/kg equivalent to MDL 100,907) was dissolved in sesame oil ahd administered
intramuscularly to separate groups of rats on Day 0 in a volume equa) to 60 mL/100g body

weight. Vehicle control animals were injected with sesame oil alone. (;t)-DOI HC1 (3.0

‘mg/kg, ImL/kg body weight) was dissolved in distilled water with the aid an ultrasonic bath,

and injected intraperitoneally on appropriate testing days.

Observation and behavioral assessment

(+)-o-(2,3-Dimethyoxyphenyl)-1 -[2-(4-ﬂuorophenyl)ethyl]-4-piperidiner'nemhanol decanoate
-treated rats were tested for antagonism of DOl-induced behaviors 1, 5, 7, 14, 21, 28 and 40
days after the single (+)-a-(2,3-Dimethyoxyphenyl)-]-[2-(4-ﬂuorophenyl)ethyl]-4- :
piperidinemémhanol decanoate intramuscular injection.” Each rat was tested once.
Immediately after DOI injection rats were placed under inverted cléar plastic boxes (28L x
25W x 25H cm) which were arranged on top of clean absorbent paper.. Rats were
continuously watched by trained observers (blind to treatment) for 30 minutes for the
occurrence of DOl-induced behaviors (shakes, skin-jerks and forepaw tapping bouts) and then
returned to their home cages. Rats were later used for pharmacokinetic studies. The
frequencies of DOl-induced behaviors were recorded and then summed to provide a single

behavioral score for each animal.
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Data Analysis |

The mean and standard error of the behavioral scores of each group was determined: Each
treatment group’s mean was then compared separately to the mean of the vehicle-control
group using a one-way analysis of variance test ‘(ANOVA), followed by a Bonferroni/Dunn

post-hoc comparison. Differences between groups were considered statistically significant if

p values were less than or equal to 0.05.

Results |
Significantly antagonized DOI-induced behavior in the rats was observed for a full 28 days.

The effect was no longer significant at day 40.

EXAMPLE 11

This example demonstrates the single dose absqrption of MDL 100,907 following
intramuscular administration (i.m.) of (+)-a-(2,3-Dimethyoxyphenyl)-1-[2-(4- '
fluoropheny!)ethyl)-4-piperidinemethanol decanoate, a compound of the present invention,

over time.

A total of ninety male Wistar rats weighing approximately 150-200 grams each are
dosed i.m. with‘ (+)-0~(2,3-Dimethyoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-
piperidinemethanol decanoate in sesame oil (equivalent to 120mg/kg of MDL 100,907) on day

0. Rats are anesthetized with a lethal i.p. dose of nembutal and blood collected at 3 and 6

hours, and various days post-dose (n=5 for each timepoint) in heparinized vacutainers. Blood |

samples are centrifuged for 30 minutes at 5°C and at approximately 2700rpm. Plasma is
removed and stored at -20°C until assay. The plasma samples are analyzed by an appropriate
HPLC method. Brains will also be collected at the above timepoints and stored at -80°C until

analyzed by the appropriate HPLC method. The results are shown in Table 1.
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TABLE 1

Time (days) | (+)-a~(2,3- - (+H)-a-(2,3-
Dimethyoxyphenyl)-1-[2-(4-  Dimethyoxyphenyl)-1 -[2-(4-
fluorophenyl)ethyl]-4- fluorophenyl)ethyl}-4-
piperidinemethanol piperidi_nemethanol |
(ng/mL)- MDL 100,907 decanoate- Example 4 herein |

~(ng/mL)

0.125 -21.48 1 8.00 54.18 £ 13.33

0.25 24.30 + 7.65 53.79 + 17.13

1 32.00 + 10.48 54.08 + 17.98

2 25.59+ 8.90 21.61 1 7.39

3 25.48 + 4.65 38.95 + 5.64

4 31.82+10.22 52.02 + 12.92

6 32.84 £11.83 41.87 + 14.64

8 34.93 + 11.36 28.70 + 9.16

12 119.89 + 5.65 21.00 £ 12.79

15 11.67 + 6.18 52.36 + 15.20

19 637219 40.06 + 8.44

22 15.93 + 2.45 46301 9.31

26 15.51.¢ 7.15 38.92  9.35

29 13.22 £ 4.54 4371 £ 10.81

41 9.88 + 3.81

2412+ 9.15

The dosage range at which the compounds of Formula 1 exhibits their ability to block
the effects of serotonin at the SHT,, receptor can vary depending_upbn the particular disease
or condition being treated and its severity, the patient, the formulation, other underlying
disease states that the patient is su_ffering from, and other medications that may be
concurrently administered to the patient. Generally, the compounds of Formula I will exhibit
their serotonin SHT,, antagonist properties at dosages of between about 0.001 mg/kg of

patient body vs}eight/day to about 100 mg/kg of patient body weight/day. The sustained
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release formulations may contain multiples of the foregoing dosages depending upon over

what period the active ingredient is released. The dosage of the compeunds of the present

invention may be determined by administering the compound to an animal and determiaing-.q.‘....'.

the plasma level of the active ingredient.

The compounds of the present invention may be mixed with a pharmaceutically
acceptable carrier capable of being admmlstered by the preferred route in order to produce a
sustained release of the compound of the present invention so that a therapeutically effective
amount of the compound (+)-a-(2,3-Dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]4-
piperidinemethanol can be supplied to the patient over a period of days or weeks. Preferably
the sustained release formulation comprises a compound of Foxmula I and a pharmaceutically

acceptable carrier for parenteral administration as exther an aqueous suspension, oil solunon

-oil suspenswn or emulsion. Some oils which may be used for intramuscular i injection are

. sesame, ollve, arachnis, maize, almond, cottonseed, peanut and castor oil, with sesame 0il

being preferred. A pharmaceutically acceptable preservative such as benzyl alcohol may also
be added. The sustained release formulanon is preferably administered mtramuscularly or
subcutaneously, with intramuscular administration preferred although other routes of
administration such as oral, transdermal, nasal spray, etc. could be used if appropriate to the

needs of the pauent

Since the compounds of the present invention release (+)-a—(2,3-Dimethoxypheny.l)-.l-
[2-(4-ﬂuorophenyl)ethyl]-4-piperidineﬁmethanol (“Active Ingredient™) into the patient for the
therapeutic effect, the compounds of the present invention afe useful for all indications of use
for which the Active Ingredient is useful. Some of these indications of use have been
described in the patents issued generically encompassing the Active Ingredient (U.S. Patent
no.4,783,471) or specifically covering the Active Ingredient (U.S. Patent nos. 5,134,149;
5,561,144, 5,618,824; and PCT/US97/02597); éll incorporated herein by reference. These
references disclose uses of psychosis (including schizophrenia), _obsesSive compulsive
disorder, thrombotic illness, coronary vasospasm, intermittent claudication, anorexia nervosa ,
Raynaud’s phenomenon, fibromyalgia, extra-pyramidal side effects, anxiety, arrhythmia,

depression and bipolar depression, or drug abuse (e.g., cocaine, nicotine,etc.). Some of these
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indications have been disclosed in the patents descnbed above and i in U.S. Patent nos.

5,561,144;.5,618,824; 4 877 798; 5 134,149; and 5,021 428 all mcorporated herein by

reference.

Psychoses as used herein are a conditions where the patient experiences a major mental

disorder of organic and/or emotional origin characterized by derangemem of the personahty
and loss of contact thh reality, often with delusxons, ‘hallucinations or illusions.
Representative examples of psychotic illnesses which can be treated with the compounds of
the present invention include schizophrenia, schizophreniform disorder, schizoaffective
disorder, delusional disorder, brief psychotic disorder, shared psychotic disorder, hsyChotic
disorder not otherwise specified, and substance-induced psychotic disorder. See Diagnostic
and Statistical Manual of Mental Disorders, 4th ed., American Psychiatric Association,
incorporated herein by reference. The Active Ingredient is currently in clinical trié]s for the

treatment of schizophrenia.

Patients witﬁ 6bsessive-compu]sive disorders (OCD) fail to inhibit or “gate” intrusive,
distressing thought or images. Since OC.D is characterized by deficient “cognitive gating” and
by aberrant metabolic activity in circuitry linking the orbital cortex and straitum, it has been
predicted that OCD patients might exhibit déﬁcient PPI (prepulse inhibition). The Active
ingredient has been found to restore disrupted PP]. See P.s'ychophbrmacblogy 124: 107-116
(1996), R. A. Padiéh, et al., “SHT modulation of auditory and visual sensorimotor gating: 11

Effects of SHT,, antagonisi MDL 100,907 on disruption of sound and light prepluse inhibition -

produced by SHT agonists in Wistar rats.”

The Active Ingredient is also effective in the prevention of acute thrombosis,
especially those of the coronary arteries. This compound decreases the réfe at which platelets
aggregate as the result of minor alterations in the endothelial lining of the vasculature and
therefore prevent the formation of acute pathological thrombi. See U.S. Patent no. 5,561,]44

for description.

Anxiety, variant angina, anorexia nervosa, Raynaud’s phenomenon and coronary
vasosparhs are used in the manner defined in the 27th edition of Dorland’s Illustrated Medical

Dictionary, incorporated herein by reference.
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Fibromyaligia is a chronic disease state wherein the. patient suffers from numerous

symptoms such as, for exarnple, widespread generalized musculoskeletal pains, aching, -

fatigue, morning stiffness and a sleep disturbance which can be characterized as inadequacy .of -

stage 4 sleep.

Extra-pyramidal s1de effects often accompany the administration of neuroleptic agents
such as haloperidol and chlorpromazme Patient often experiences a parkmsoman-hke
syndrome wherein they experxence muscular rigidity and tremors. Others experience

akathrsra and acute dystonic reactlons.

The Active Ingredrent Increases the duration of the action potentra] of myocardlal
trssue producing an mcrease in the refractory penod of that tissue, which under the

c]assrﬁcatron system of Vaughan Williams, exhibits Class III anti-arrhythmic actlvrty

The compounds of the present invention may be used to treat drug abuse i in the patient.
See T. F. Meert, et al., European Journal of Pharmocolog 183: 1924 where SHT-, antagonist
abohshed preference for both a]cohol and cocaine in the rodent model of the drug abuse.

Other animal models such as the rodent self-snmulatron model descnbed inR. A Frank, et.

‘al., Behavioral Neuroscience 101: 546-559 (1987) may be used to demonstrate the abrllty of

the compounds of the present invention to treat drug abuse

The compounds of the present invention are useful in treating patients with Depresswe

| Disorders and Bipolar Disorders. In the Dlagnostlc and Statistical Manual of Mental

Disorders (Third Edition-Revised) ("DSM-III-R"), incorporated herein by reference,
Depressive Disorders are defined as Major Depression, Dysthymla and Depressive Disorder
NOS. We also include in thrs category Major Depressive Episode including Chronic Type,
Melancholia, and Seasonal Pattern Bipolar Disorders include Brpolar Disorder, Cyclothymla
and Bipolar Disorder NOS.

A feature of Depressive Disorders is one or more periods of depression without a

history of either Manic or Hypomanic episodes. A feature of Bipolar Disorders is the presence
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of one or more Manic or Hypomanic Episodes usually éccompariied by one or more Major
DepresSive Episodes. A Manic or Hypomanic Episode is a distinct period during which the

predominant mood is either elevated, expansive or irritable and there are associated symptoms

- of the Manic Syndrome as defined in DSM-III-R. The disturbance is severe enough to cause -

marked impairment in occupational or social functioning.

Major Depression has one or more Major Depressive Episodes. A Major Depressive
Episode is characterized by: (1) at l.east five of the following) depressed mbod, loss of interest
in pleasure (anhedonia), significant weight loss or weight gain when not dieting, insomnia or
hypersomnia, psychomotor agitaﬁon of retardation, fatigue or loss of energy, feelings of
worthlessness or excessive or inappropriate guilt, diminished ability to think or concentrate, or
recurrent thoughts of death including suicide; (2) it cannot be established that an organic
factor initiated and maintained the disturbance; (3) there aic no delusions or hallucinations for

as long as two weeks in the absence of prominent mood symptoms; and (4) it is not

superimposed on Schiszhrenia, Schizophreniform Disorder, Delusional Disordelf,'or

Psychotic Disorder NOS.

_ Dysthymia has a history of a depressed mood more days than not for at least two years
and during the first two years of the disturbance, the condition does not meet the criieria fora
Major Depressive Episode. The depressed mood in children and add]escems can be exhibited
as irritability. Also present is at least two of the following: podr appetite or overeating,
insomnia or hypersomnia, low energy or fatigue, low self-esteem, poor concentration or
difficulty making decisions or feeling of hopeleésness. These sympioms are not superimposed
on a chronic psychotic disorder such as Schizophrenia or De]uéional Disorder. Also it cannot

be determined that an organic factor initiated and maintained the disturbance.

There are many ways to show that the éompound of the present invention is useful in
treating Depressive Disorders and Bipolar Disorders such as in animal models. See for
example, "Animal Models as simulations of depression” by Paul Willner, TiPS 12:131-136

(April 1991); "Animal Models of Depression: An overview" by Paul Willner, Pharmac. Ther.
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45:425-455 (1990), both of which are incorporated herein by reference. One such model is the
Chronic Mild Stress Model of Depression ("CMS"). |

CMS uses mild stressors, such as food and water deprivation, small temperature
changes, changes of cage mates, etc. Over a period of weeks of exposure to the mild stressors,
the animals gradually reduce their consumption of a highly preferred sucrose solution which
persists (in untreated animals) for several weeks following the cessatior; of stress. This
decreased sensitivity to reward (the sucrose solution) reflects anhedonia, a symptom of a

Major Depressive Eplsode (see for example, Behavioral Pharmacol.5: Suppl.1, p. 86 (1994)

where lithium, carbamazepine and ketoconazole were evaluated in CMS;

Psychopharmacology 93:358-364 (1987) where a tricyclic antidepressant was evaluated in
CMS; Behavioral Pharmacology:5:344-350 (1994) where a catechol-O-methy! transferase,
inhibitor was evaluated in CMS).

The following CMS study was perfoi'med using the Active Ingredient of the

- compounds of the present invention (hereafter "MDL 100,907") in comparison to:known anti-

depressant compound Imipramine.

Male Wistar rats were brought into the laboratory two months before the start of the
experiment at which time they weighed approximately 300 grams. Except as described below
the animals were singly housed, with food a water freely available, and maintained on a 12

hour light/dark cycle (lights on at 8AM) at a temperature of 221°C.

The animals were first trained to consume a 1% sucrose solution; training consisted of
eight 1 hour baseline tests in which sucrose wés prcsentéd, in the home cage, following 14
hours food and water deprivation‘; intake was measured by weighing pre-weighed bottles
containing the sucrose solution at the end of the test. Subseqhently, sucrose consumption was

monitored, under similar conditions, at weekly intervals throughout the whole experiment.

On the basis of their sucrose intakes in the final baseline test, the animals were divided

into two matched groups. One group of animals was subjected to a chronic mild stress
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procedure for a period of 9 consecutive weeks. Each chk of stress regirhe consisted of: two
periods of food or water deprivatibn (12 and 14 hour), two periods of 4.5 degree cage tilt (12
and 14h), two periods of intermittent overnight illumination (lights on and off every Z-hours);- -
tWo 14 hour periods of soiled cage (200 ml water in sawdust bedding), two 14 hour periods of
paired housing, two 14 hour periods of low intensity stroboscopic illumination (150
flashes/min). Stressors were applied continuously throughout the day and night, and
scheduled randomly. Control animals were housed iﬁ a separate room aﬁd_had no contract
with the stressed animals. They were deprived of food ahd water for the 14 hours preceding
each sucrose test, but otherwise food and water were freely available in the home cage. On the
basis of their sucrose intake scores following 3 weeks of stress, both stressed and control

animals were each divided further into matched subgroups (n=8), and for subsequent five

- weeks they received daily administrations of vehicle (1ml/kg, intraperineally (ip)) imipramine

(10mg/kg, ip) or MDL 100,907 (0.002, 0.02 and 0.2 mg/kg orally). All drug injections were
in a volume of 1ml/kg body weight. Drugs were administered at 10AM and sucrose tests were
carried out 24 hours fd]lowing the last drug treatment. After five weeks, the treatments were
terminated and after one week of withdrawal é final sucrose test was carricd out. Stress was

continued throughout the period of treatment and withdrawal.

Results were analyzed by multiple analysis of variance, followed by Fisher's LSD test

for post hoc comparisons of means.

Chronic mild stress caused a gfédual decrease m the consumption of 1% sucrose
solution, in the final baseline test, sucrose intake was approximately 13 gram in both groups.
Following three weeks of stress (Week 0), intakes remained at. 12.4 (£0.4) grams in controls
but fell to 7.2 (£0.2) grams in stressed animals (p<0.001). Such a difference between control
and stressed'-iihiﬁxéls treated with vehicle, persisted at similar level for the remainder of the

experiment.

Imipramine had no significant effect on the sucrose intake in control animals
[F(1,84)=0.364; NS]J. ‘However, the drug caused a gradual increase of sucrose intake in

stressed animals (F(1,84)=16.776; p<0.001]. Sucrose intake in imiprainine-treated stressed
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animals was significantly ihcreased from Week 0 scores after four weeks of treatment
(p=0.05) and after five weeks of treatment there were no srgmﬁcant differences between drug-
treated stressed animals and drug- and salme-treated controls. The increase of sucrose-intake.--..
in 1m1pramme-treated stressed animals was mamtamed at similar level one week after

withdrawal from the drug.

- MDL 100,907 had no signiﬁeant effect on the sucrose intake in control animals
[Treatment effect:F(3,168)=0.821; NS Treatment x Weeks i mteractwn F(15,168=0.499; NS].
In stressed animals, MDL 100,907 gradually reversed the CMS-induced deficit in sucrose
intake, resulting in a significant Treatment effect [F(3 168)=22.567; p<0.001] and Treatment X

* Weeks interaction (F(15 158)=1.559; p=0. 05]

~ In stressed animals treated with two hi'gher doses of MDL 100,907 (0.02 and 0.2

mg/kg), sucrose intakes were significantly increased from initial scores (Week 0) after two

(0.02 mg/kg) and three (0.2mg/kg) weeks of treatment (p=0.03 and p=0.04, respecnvely)

 This effect was increased further during next weeks, and at the end of treatment period (Week

5) the amount of sucrose solution drunk by th_ese animals was comparable to that of vehicle-
treated controls and significantly higher than that of vehicle-treated stressed animals (0.02
mg/kg: p<0.001, 0.2mg/kg: p-0.002).

At the lowest dose of 0.002mg/kg., MDL 100,907 had no significant effect on the
sucrqse intake throughout the whole treatment period. In consequence, after five weeks of
treatment the sucrose consumption of stressed animals treated with this dose did not differ
from the intakes of the vehicle-treated stressed animals (p=0.860) and was signiﬁcantly" lower
than the intakes of vehicle-treated controls (p<0.01). One week after withdrawal from the
treatment, the sucrose intakes were not significantly changed in all of MDL 100,907 -treated
control (0.002mg/kg:p=0.2, 0.02mg/kg: p=0.9, 0.2mg/kg: p=0.4) and stressed animals
(0.002mg/kg: p=0.6, 0.02mg/kg: p=0.8, 0.2mg/kg: p=0.6).

Of course, clinical trials on humans may also be used to show the usefulness of the

compound of the present invention in treating depression such as using the Abbreviated

L
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“Hamilton Psychiatric Rating Scale for Depression. This'Comprisesa series of 17

categories in which the individual is rated, e.g., for depressed mood, guilt, suicide |
tendencies, insomnia, anxiety, etc., to reach a score which indicates to the -
clinician whether or not the 'pa_tient is suffering depression. |
Comprises/comprising and grammatical variétions thereof when used in
this specification are to be taken to specify 'the’ pre_sence}of stated features,

integers, steps or. componehts or gr'ou'ps thereof, but do not pre_clude the

_presence or addition of one or more other features, integers, steps, components

or groups thereof.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound of Formula I:

wherein R is C,-C,, alkyl,

~ or a stereoisomer or a pharmaceutically acceptable salt thereof.

2. o The 4cqmpound of claim 1 wherein R is a straight chain alkyl.
3. | “The compoﬁnd of claims'l or 2 wherein R is C,-C,o.
4.  Thecompound of claims 1 or 2 _whe_rein R is C,-C,s.
5. The ¢ompo§nd of claims 1 or 2 _wherein.R is C,—C,,.
6. The cbmpound of claims 1 or 2 Whe_rein Ris Cs-Cis.
7. The compound of claims 1 or 2 wherein R is C,-C,;.
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8.  The compound of claims 1 or 2‘whereih Ris Cr-Co. |

9. ‘The compound of claim 1 wherein the ‘corhpound" is (+)-o-(2,3-

Dimethyoxyphenyl)-1 -[2-(4-ﬂu0rophenyl)eﬁhyl]4-piperidinementhanol decanoate.

10. The ‘compound of claim 1 wherein the compound is (+)joi-(2,34

Dimethyoxyph'eriyl)¥1 -[2-(4-ﬂuorophenyl)ethyl]-4-piperidinementhahol hexanoate.

11. The compound of claim 1 wherein the Vc'ompoun'd is (+)-a-(2,3-
Dim_ethyoxyphenyl)-1;[2-(47ﬂuorophenyl)ethyl]-4-p_iperidinementhanbl octanoate.

12. The _compou‘nd of claim 1. wherein the compo‘und‘ is (+)a-(2,3-

- Dimethyoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidinementhanol

hexadecanoate. :

-13. The compound | of claim 1 wherein the compound is (+)-a-(2,3-

* Dimethyoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidinementhanol 2,2-

dimethyloctanoate.

14, A pharmaceutical composition comprising the- compound of any one. of

claims 1to 13 and a pharmaceutiCaIIy acceptable carrier.

15.  The pharmaceutical composition of clairh 14 wherein the R is Cg straight
chain alkyl. '

16.  The pharmaceutical composition of claim 14 wherein the pharmaceutiCally »
acceptable carrier is a pharmaceutically acceptable oil. !

17.  The pharmaceutical 'composition of claim 16 wherein the oil is selected
from the group consisting of sesame, olive, arachnis, maize, almond, cottonseed,
peanut and castor oil. | |

18. The pharmaceutical composition of claim 17 wherein the oil is sesame oil.

!
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- 19. The pharmaceutlcal composmon of clalm 14 wherem Ris Cg straight chaln |
alkyl and the carrier is sesame oil. '

_' 20. A method for antagonizing the'-effe_cts of serotonin at the 5HT, receptor
comprising administering a therapeutically effective amount of a compound
according to any one of claims 1 to 13to a patient in need thereof.

 21. The method of claim 20 wherein R is Cs straight chain alkyl.

22. The method of 'c'lairh, 20 wherein the compound is administered by
intramuscular or subcutaneous route. B

| 23. The method of claim 20 wherem the compound. is administered - by
-~ intramuscular route and the effects of serotonin at the SHT.a receptor are
‘antagonized from about 2 weeks to about one month.’ |

24, A method of treating a patient for psychoses comprising administering to
- the patient in need of such therapy a th_e'rapeutically effective amount of a
compound according to any.one of claims 1 to 13.

) 25. The method of claifn 24 wherein the psychoses.is schizophrenia.

26.  The method of claim 24 wherein R is Cs straight chain alkyl.

27.  The method of claim 25 wherein R is Cg straight chain alkyl.

28. The method of claim 24 whereln the compound IS admlnlstered by
| mtramuscular or subcutaneous route.

29. The method of claim 25 'wherein the compound is administered - | by
intramuscular route, and the patlent is treated from about 2 weeks to about one
month. ' '
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30. A method of treating a patient for - b'ipolar“depréssion 'comprising
admmustenng to the patient . a therapeutlcauy effectlve amount of a compound
according to any one of claims 1 to 13. o
31. A method of treating a p_atient for depression comprising administering to
- the patient a therapeutically effective amount of a compound according to any
one of claims 1 to 13. ‘

'.32.‘ A method of tréating'a 'patient for anxiety comprising administering to the
-patient a therapeutically effectlve amount of a compound accordlng to any one of
claims 1 to 13.

"33. A method of treating a patient for obsessive compulsrve disorder
comprising administering to the patlent a therapeutlcally effective amount of a
compound according to any one of claims 1 to 13.

- 34. A method of treating a patient for drug addiction comprising administering
to the patient a therapeutically effective amount of a compound according to any
one of claims 1 to 13.

35. A method of treating a patient for coronary vas‘ospaéms comprising
admmlstenng to ‘the patient a therapeutlca"y effectlve amount of a compound
accordmg to any one of claims 1 to 13 :

36. A method of treating a pafient for angina 'comprising' administering to the
pat|ent a therapeutlcally effective amount of a compound accordlng to any one of
claims 1 to 13.

- 37. A method of treating a patient for thrombotic illness comprising
admlnlstenng to the patlent a therapeutically effectlve amount of a compound'

accordlng to any one of clalms 1to 13.
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38. A method of making a compound of Formulé I:

; - FORMULAI

wherein R is C-Cpo alkyl

or a stereoisomer or a pharmaceutically acceptéble salt thereof;

',  comprising reacting alcohol _.(5)

with an acid halide of the formula RC(O)X, an acid anhydride of the formula (RCO),0 ora .
s carboxylic acid of the formula RCO,H wherein R is as pre.viously'deﬁned and X is a chloro or
bromo, in the presencé ofa Suﬁicfcnt amount of an appropriate base to make the compound of

Formulal.

" 39. The method of claim 38 wherein X is éhloro._
20

40.  The method _6f claim 38 wherein R is Straight chain alkyi.
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41, The rr__wetho‘dlblf claim 38 wherein Ris Cs—ézo.‘

42, | The method of clairﬁ 38 whérein_ R ié C4-Css.

43, Tho method of claim 33 wherein Ris ¢9-015.
4 The method of claim 38 wherein R is Gr-Cs.

45. TheA method of claim 38 wherein Ris c,-c.s.'

46. The rvnt.ath’od‘_of. claim 38 wherein R i_sv'Cg branched chain élky_l.
47. The method Of. claim 38 whgréin R is Cg 'stré_ightv chaih alkyl.
48, The method of.clair;n 38 wherein the base is tﬁéthylémine.

~ 49.  The method of claim 38 wherein R is Co stréight_ chain alkyl, the base is -
triethylamine, X is chloro and the alcohol (5) is reacted with the acid halide.

- 50.  The method of claim 38 wherein the alcohol (5) is reacted with RCOX.
51.  The method of cI_airh 38 wherein thé alcohol (5) is reacted with '(RCO)20. '

52. The'rhethod of claim 38 wherein the alcohol (5) is reacted,With RCO,H.

\

53’. The method of claim 38 whereln the alcohol (5) is reacted wnth RCOX
wherem Ris Cg stralght chain alkyl and X is chioro.

54, A compound a'ccord.ing to any one of claims 1 to 13 for use as a
pharmaceutically active substance. -

56. Use of a compound accordin'g to any one of 'claims 1 to 13 in the
preparation of a pharmaceutical composmon for antagomzmg the effects of -
serotonin at the SHT2a receptor '
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56. A method of treating a patient with (+)-a-(2-,3-Dimethyoxyphenyl)-1'-[2-.(4-
ﬂu_orophenyl)eth'yI]-4-piperidinementhanol by administering to the patient in need ‘
thereof an effective ‘a'mount of the compound of the follow'i'ng formula: ‘

F

ora stere0|somer or pharmaceutically acceptable salt thereof,
‘wherein R i |s C4-C20 alkyl.

57. Use of a ‘compound according to any one of claims 1 to 13 in the
preparation of a pharmaceutical compoSition for treating'psychoses depression, .
‘bipolar depression, anxiety, obsessive compulsive dlsorder drug addlctlon

coronary vasospasms, anglna or thrombotic illness.

58. Use of a compound accordlng to-any one of claims 1 to 13 for antagonlzmg
- the effects of serotonin at the 5HT2a receptor.

59. Use of a compound according to any one of claims 1 to 13 for treating
psychoses depression, blpolar depressmn anxiety, obsessnve compulsave
dlsorder drug addlctlon coronary vasospasms angina or thrombotic illness.

60. A compound according to claim 1 substantially as hereinbefore described
with reference to Examples 4 to 8. -

61. A method accordi’ngito claim 38 substantially as hereinbefore described
with reference to Examples 1 to 8. | | |
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62. A pharmaceutical composition according to claim 14 substantially. as
hereinbefore described with reference to Example 9.

DATED this 9" day of March 2004
AVENTIS PHARMACEUTICALS INC.

WATERMARK PATENT & TRADE MARK ATTORNEYS
290 BURWOOD ROAD

HAWTHORN VICTORIA 3122

AUSTRALIA '

KJS/JPF/VRH/SIG P19336AU00 |
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