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(57) Abréegée/Abstract:

The present Invention Is related to novel processes for preparing anhydrous and hydrated forms of piperidine derivatives,

polymorphs and pseudomorphs thereof of formulae (I) and (ll) which are useful as antihistamines, antiallergic agents and
bronchodilators. (see formula |) (see formula Il)
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ABSTRACT

The présent-invention is related to novel processes for
preparing anhydrous and hydrated forms of piperidine
derivatives, polymorphs and pseudomorphs thereof of formulae
(I) ahd (II) which are useful as antihistamines,

antiallergic agents and bronchodilators.
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10  PROCESSES FOR PREPARING ANHYDROUS AND HYDRATE FORMS OF
' ANTIHISTAMINIC PIPERIDINE DERIVATIVES, POLYMORPHS AND
PSEUDOMORPHS THEREOF
15 The presént invention is related to novel procesSes for

preparing anhydrous and hydrated forms of plperldlne
derlvatlves. polymorphs and pseudomorphs thereof whlch are
useful as antlhlstamlnes, antiallergic agents and
bronchodilators [United States Patent No. 4,254,129, March
20 3, 1981, United States Patent No. 4,254,130, March 3, 1981
and United States Patent No. 4,285,958,'April 25, 198112 '

SUMMARY OF THE INVENTION
25 ‘The present invention provides a process for preparing

anhydrous, pharmaceutically-acceptable acid addition salts
of piperidine derivatives of the formulas

30

35



CA 02449419 2003-12-12

C—R) | s
| =2 . (11)

- T <lm - oE3 T o .ﬁ‘ e
10 _(caz)-n--cn-— . ’tf';"""Rg (cnz)n-—-é —(
| R s )
z . . | .

o wherein .
15 R; represents hydrogen or hydroxy;:

Ry represents hydrogen; or ,
Ry and Ry taken together form a second bond between the

ca:bon atoms bearing R; and Rz;
n is an integer of from 1 to 5;

20 R3 is -CH20H, -COOH or -COOalkyl wherein the alkyl
moiety has from 1 to 6 carbon atoms and is straight or
branched; '

each of A is hydrogen or hydroxy; and
;pharmaceutlcally acceptable salts and 1nd1v1dual optxcal
25 isomers thereof, | | | '
comprising subjecting the corresponding hydrated,
pharmaceutlcally acceptable acid addltlon salt to an
azeotroplc distillation. |

30 | In addition, the present invention also provides a

process for preparing anhydrous, pharmaceutically aCCeptable
acid addition salts of piperidine derivatives of the formula

35
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wherein
15 R; represents hydrogen or hydroxy;

R2 represents hydrogen; or
R3 and R; taken together form a second bond betweenl the
carbon'atdms bearing R; and.Ri;
n is an integer of from 1 to 5; .
20 R3 is -CH20H, -COOH or -COOalkyl wherein the alkyl
' 'moiety-has from 1 to 6 carbon atoms and is straight or
branched;' '
each of A is hydrogen or hydroxy: and
pharmaceutically acceptable salts and individual optica.
25 jsomers thereof, _ . '
comprising subjecting the corresponding hydrated,
pharmaceutiéally.acceptable acid addition salt to a water-
minimizing recrystallization.

30 In addition, the present invention provides a process
for preparing the hydrated, pharmaceutically acceptable
acid addition salts of piperidine derivatives of the
formula .

35
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wherelv ,
R; represents hydrogen or hydroxy,

Rz represents hydrogen; or
Ry and Rz taken together form a second bond between the B

carbon atoms bearing R; and Rj3;

n 1s an Lnteger of from 1 to 5;

R3 is -CH20H, -COOH or -COOalkyl wherein the alkyl
m01ety has from 1 to 6 carbon atoms and 1is strazght or
branched; |

each of~A-is hydrogen or hydrcxy; and |
pharmaceutlcally acceptable salts and 1nd1vxdual 0pt1cal

isomers thereof,
comprlslng subJectlng the correspondlng anhydrous,

-pharmaceutlcally acceptable acid addltlon salts to an

~ aqueous recrystallization.

30

35

In addition, the present invention prOV1des processes

for preparing polymorphs of anhydrcus 4-[4 [4- | |
(Hydroxydlphenylmethyl)—l—pxperldlnyl]\l-hydrqubutyl]-q,q-'

dimethylbenzeneacetic acid hydrochloride designated herein
as Form I and Form III and proceSSescfor p:eparing,
‘psuedomorphs of hydrated 4-([4-[4-(Hydroxydiphenylmethyl)-1- '

piperidinyl]-lfhydroxybutyl]-a,e-dimethylbenzeneacetic'acid
hydrochloride designated herein as Form II and Form IV.
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The Form I polymorph may be identified by the following
characteristics: a visual melting point (capillary tube) in
the range of about 196-201°C; a melt endotherm with
extrapolated onset 1n the range of about 195-199°C as
determined by differential scanning calorimetry; and an X-
ray powder diffraction pattern essentially as shown in Table
1 wherein the XRPD patterns were measured using'a pcwder |
diffractometer equipped with a Co X-ray tube source. The
Sample was illuminated with Co Ka; radiatcion and XRPD data
were collected from 5 to 55° 26. (intenSities’may vary
radically due to preferred orientation).

Table1
D-Space, Angstroms ' lntensity, Vo, %
11.8

o |~
Wi W
W
-

H
Ui

~J
un

W
~J

The Form III polymorph may be identified by the
following characteristics: a visual melting point (capillary
tube) in the range of about 166-171°C; a broad endotherm
below about 90°C, a melt endotherm with an extrapolated
onset of about 166°C as'determined by differential scanning
calorimetry; and an X-ray powder diffraction pattern .
essentially as shown in Table 2 wherein the XRPD patterns
were measured using a powder diffractometer equipped with a
Co X-ray tube source. The sample was i1lluminated with Co
Ka; radiation and XRPD data were collected from 5 to 55° 20.
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(intensities'may vary radically due to prefer:ed
orientation). |

5 R i L

D-Space, Angstroms Intensity, /1o, % |
10 48 | 03
N S S S

15

The Form II pseudomorph may be identified by the

following characteristics: a visual melting point (capillary
tube) in the range of about 100-105°C; a large broad

20

endotherm below about 100°C and a small endothermic.peak
(about 2 joules/gram) with extrapolated onsets in the range

of about 124-126°C as determined by differential scanning
calorimetry; and an X-ray powder diffraction pattern
essentially as shown in Table 3 wherein the XRPD patterns

were measured using a powder diffractometer equipped with a

25

Co X-ray tube source. The sample was illuminated with Co

Ka; radiation and XRPD data 'were ..collécted from\s to 55" 26

(intensities_may-vary radically due to preferred
orientation). |

30
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Tabile 3

| D-space, Angstroms | Intensity, l/lo, %

)
64 4 a4
49 | e ]

e T e
42 | 0 1
15 3% | e 1

The Form IV pseudomorph may be identified by the

20 following characteristics: a visual-melting;pOint-(Capillary'
tube) in the range of about 113-118°C; two broad overlapping
endotherms below about 100°C and an additional endotherm
with an extrapolated onset at apprOximately 146°C as
determined by differential scanning calorimetry and an X-ray

25-powde:~diffraction pattern essentially as shown in Table 4
wherein the XRPD patterns were measured using a powder' N
diffractometer equipped with a Co X-ray tube source. The
sample was illuminated with Co Ka radiation and XRPD data
were collected from 5 to 55° 26. (intensities may vary

- 30 radically due to preferred otientation). '

35
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Table 4

| D-Space, Angstroms | Intensity,l/lo, %

" .

. 10.4 ~ 60
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DETAILED DESCRIPTION OF THE INVENTION

Pharmaceutically acceptable acid addition salts of the
compounds of formula (I) and (II), both anhydrous and

hydrated, are those of any suitable inorganic or organic

acid. _Sﬁitable inorganic acids are, for example,
hydrochloric, hydrobromic, sulfuric, and phosphoric acids.
Suitable organic acids include carboxylic acids, such as,

~acetic, propionic, glycolic, lactic, pyruvic, malonic,

succinic, fumaric, malic, tartaric, citric, cyclamic,
ascorbic, maleic, hydroxymaleic, and dihydroxymaleic,
benzoic, phenylacetic, 4-aminobenzoic, 4-hydroxybenzoic,

anthranilic, cinnamic, salicylic, 4-aminosalicylic, 2-

phenoxybenzoic, 2-acetoxybenzoic, and mandelic acid,
sulfonic acids, such as, methanesulfonic, ethanesulfonic

-and 8-hydroxyethanesulfonic acid.

35

As used herein, the term "hydrate" refers to a
combination of water with a compound of formula (I) or (II)
wherein the water retains its molecular state as water and
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1s either absorbea,\adsorbed or contained within a crystal
lattice of the substrate molecule of formula (I)'or (II).

5 As used herein, the term "adsorped" refers to the
physical state wherein the water molecule in the hydrated,
pharmaceutically acceptable-acid.addition salts of |
piperidine derivativesof the formuia (I) and'(II) is-
distributed over the surface of the solid hydrated,

10 pharmaceutically acceptable acid addition salts of
piperidine derivatives of the formula (I) and (II).

As used herein, the term "absorbed" refers to the
physical state whereilin the water molecule in-the.hydrated,.
15 pharmaceutically acceptable acid addition salts of _
piperidine derivatives of the formula (I) and (II) is
distributed throughout the body of the solid hydrated,
- pharmaceutically acceptable acid addition salts of
piperidine derivatives of the formula (I) and (II).
20
Hydrated, pharmaceutically acceptable acid addition
salts of the compounds of formula (I) and (II) are those
hydrates ranging from essentially 0.10 to S5 molecules of |

~water per molecule of substrate salt of formula (I) or
25 (II).

As used hereiln, the term "azeotropic mixture" refers to
a liquid mixture ofitwo or more substances which behaves
like a single substance in that the vapor produced by
30 partial evaporation of liquid has the same composition as
the liquid. The constant boiling mixture exhibits either a
maximum or minimum boiling point as compared with that of
other mixtures of the same substance.

35 As used herein, the term "azeotropic distillation"
refers to a type of distillation in which a substance is
added to the mixture to be separated in order to form an
azeotropic mixture with one or more of the constituents of
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the original mixture. The azeotrope or azeotropes thus
formed will have boiling points different from the boiling

points of the original mixture.. As*used,herein, the term

"azeotropic disti;lation” also refers to oo~distillation.

As used herein, the term "water-minimizing _
recrystallization" refers to a recrystallization wherein

‘the ratio of anhydrous solvent to substrate hydrate is such

that the percentage of water present'isxminimized, thereby
inducing precipitation of the anhydrous form of the
substrate. ' '

As used herein, the term "agqueous recryssallization"
refers to those processes wherein'either 1) a solid
material is dissolved in a volume of water or a
water/organic solvent mixture suffioient”to cause

dissolution and the solid materlal recovered by evaporatlon

of the solvent; 2) a solid material is treated with a
minimal amount of water or a water/organic solvent mzxture
which is not sufficient to cause dlssolutlon, heated to
obtain dlssolutlon and cooled to induce crystallization or

3) a solid material is dissolved in a volume of water or a

water/organlc solvent mixture suffxcxent to cause
dissolution and then the solvent is partially evaporated to
form a saturated solution which induces crystalllzatlon.

As used herein, .the term "crystal digestion" refers to'
that process wherein a solid material is treated with a
minimal amount of waterfor~water/organicsolventmixture
which is not sufficient to cause dissolution and either
heating or stirringaat ambient temperature until ﬁhe
desired transformation has taken place.

As used herein, the term."antisolvent" fefers to a poor
solvent for the substance in questlon which when added to a
solution of the substance, causes the substance to
. precipitate. ' |
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As used herein, the term "suitable temperature” refers
to that temperature which is suff1c1ent to cause

5 dlssolutlon and to permlt the prec1p1tatlon of the de31red

substance either upon addition of an antisolvent or upon
removal of the co-solvent by azeotropic distillation. |

The anhydrous, pharmaceutically acceptable acid

addition salts of piperidine derivatives of the formula tI)

and (II) may be prepared from the corresponding hydrated,
pharmaceutlcally acceptable acid addition salts of

‘piperidine derivatives of the formula (I) and (II) by

subjecting the corresponding hydrated, pharmaceutzcally
acceptable acid addition salts of piperidine derivatives of
the formula (I) and (II) to an azeotropic distillation.

For example, :he'appropriate hydrated, pharmaceutically
acceptable acid addltlon salt of piperidine derlvatlves of
the formula (I) and (II) is first dissolved in a volume of
a suitable solvent or solvent mixture which is sufficient
to cause dissolution. Examples of such 501vents‘are;water,

- C1-Cs alkanols such as methanol, ethanol and the like;
‘ketone'solvents such as. acetone,5methy1 ethyl ketone and

the like; aliphatic ester solvents such -as ethyl acetate,
methyl acetate, methyl formate, ethyl formate, isopropyl

acetate and the like and aqueous mixtures of these

solvents, such as acetone/water, methyl ethyl ketone/water,
water/acetone and water/acetone/ethyl acetate.‘.An '
additional volume of the same solvent used to effect
dissolution or'second suitable anhydrous antisolvent is
then added to this solution, which is then heated to a
boiling point which is suitable to azeotropically.remove
water and other low boiling components. Suitable anhydrous
antisolvents for use in the azeotropic.distillation are,
for example, ketone solvents such as acetone, methyl ethyl
ketone and the like; aliphatic ester solvents such as ethyl

~acetate, methyl acetate, methyl formate, ethyl formate,
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isopropyl acetate and the like; Cs-Cg aliphatic solvents

~ .such as pentane, hexane and the like; aliphatic‘oitriles; 

15 -

20

25

30

35

such as acetonitrile and mixtures of these solvents such as

‘acetone/ethyl acetate and the like. The azeotropic mixture

of water and solvent is removed by distillation until the
temperature changes, indicating that the'azeotropic mixture

is completely removed. The reaction mixture is cooled and

the corresponding anhydrous, pharmaceutically acceptable

‘acid addition salts of piperidine derivatives of the

formula (I) and (II) is recovered from the reaction zone
by, for example frltratron. ‘

In addltron, the anhydrous. pharmaceutlcally acceptable
acid addition salts of piperidine derivatives of’ the | |
formula (I) and (II) may be prepared from the corresponding
hydrated, pharmaceutlcally acceptable acid addrtlon salts
of prperrdlne derivatives of the formula (I) and (II) by
subjectlng the corresponding hydrated, pharmaceutlcally
acceptable acid addition salts of piperidine. derrvatlves of
the formula (I) and (II) to a water-mlnlmlzlng '
recrystallization. o

For example, the approprlate hydrated, pharmaceutlcally-
acceptable acid addition salt of pzperrdrne derivatives of o
the formula (I) and (1II) 1s drssolved in a volume of a '

-Suitable anhydrous solvent or solvent mixture which is

sufficient to cause dlssolutlon and heated to reflux.
Examples of such solvents are water,.clecs.alkanols such as’
methanol,_ethanol and the like; ketone solvents such as
aoetone,'methyl,ethyl ketone and the like; aliphatic ester

~solvents such as ethyl acetate, methyl acetate, methyl

formate, ethyl formate, isopropyl'acetete and the like and
aqueous mixtures of these solvents, such as acetone/water,

smethyl ethyl ketone/water, water/acetone and

water/acetone/ethyl acetate. An additional volume:of the
same solvent used to effect dissolution or second suitable

-anhydrous antisolvent is then added in a'quantity
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sufficient to initiate precipitation of the anhydrous,
‘ pharmaceutically acceptable acid addition salt~ef
piperiaine'derivatives of the formula (I) and (II1).

5 Suitable anhydrous antisolvents arep_for example, ketone
solvents such as acetone, methyl ethyl ketone and the like;
aliphatic ester solveants such as ethyl acetate, methyl
acetate, methyl formate, ethyl formate,'iSOpropyl acetate
and the like; mixtures of ketone solvents and aliphatic

10 ester solvents such as acetone/ethyl acetate and the like;
Cs-Cg aliphatic solvents such as pentane, hexane and the
like; aliphatic nitriles, such as“atetonitrlle and mixtures
- 0f these solvents such as acetone/ethyl acetate and the
like as well as mixtures of water and ketone solvents such

15 as acetone/water and the like: and mixtures of water, '
ketone solvents and aliphatic ester solvents such as
aCetene/water/ethyl acetate. The reaction mixture is
cooled and the corresponding anhydroué, pharmaceutically'
acceptable acid addition salt of piperidine derivatives of

20 the formula (I) and (II) is recovered from the reaCtion
zone by, for.example fiitration. -

Polymorphlc forms of anhydrous 4- [4"[4-
| (Hydroxydlphenylmethyl)-l-plperldlnyl]-1-hydroxybutyl] -0, 0~
25 dimethylbenzeneacetic aczd hydrochloride (Forms I and III)-
may be prepared by a varlety of methods as detalled below.

Form III to Form I
- For example, anhydrous 4-{4~[4- (Hydroxydzphenylmethyl)-
30 -p1per1d1ny1] l-hydroxybutyl]-u,a-dlmethylbenzeneace C
acid hydrochloride (Form I) may be prepared from anhyurous
4-[4-[4-(Hydroxydiphenylmethyl)-lépiperidinyl]41-
hydroxybutyl]~a,a~dimethylbenzeneacetié acid hydrochloride
(Form III); by subjecting the anhydrous 4-[4-[44 '
35 (Hydroxydiphenylmethyl)-l-piperidinyl]-l-hydroxybutyl]-a, u-'
-dlmethylbenzeneacetlc acid hydrochlorlde (Form III) to a
crystal dlgestzon as described above. |
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Form II to Fofm ITI

- In addition, anhydrous 4-[4- [4-(Hydroxydlphenylmethyl)-
l-plperldlnyl] l-hydroxybutyl]-a,a-dlmethylbenzeneacetlc
acid hydrochlorlde\(Form I1I1) may be prepared from hydrated
4-{4-[4- (Hydroxydiphenylmethyl)—l-piperidinyl]QI-
hydroxybutyllﬂa awdlmethylbenzeneacetlc acid hydrochlorlde

- (Form II), by subjecting the hydrated 4-[4-[ 4~

10

15

20

(Hydroxydlnhenylmethyl)-l—plperldlnyl] 1- hydroxybutyl]—a Q-
dlmethylbenzeneacetlc.aCLd hydrochloride (Form II) to water~-
minimizing recrystallization as described above.

Form Il to Form I | .
In addltlon, anhydrous 4-[4 [4-(Hydroxyd1phenylmethyl)-
l-plperldlnyl] 1- hydroxybutyl]-a c-dimethylbenzeneacetic

~acid hydrochloride (Form I) may be prepared from hydrated.é-

[4-[4—(Hydroxyd1phenylmethyl)-1-p1per1d1nyl]-l- ,,
hydroxybutyl]-a,d-dzmethylbenzeneacetlc acid hydrochlor1de
(Form II), by subjecting the hydrated 4-[4-[4-

.(Hydroxydlphenylmethyl)-l-plperldlnyl]—l—hydroxybutyl]-u a- -

dlmethylbenzeneacetxc acid hydrochloride (Form II) to wate'-
minimizing recrystallization as described above or by

' .subjectlng the hydrated 4-[4-[4- (Hydroxydlphenylmethyl) 1-

25

30

\plperldlnyl]fl hydroxybutyl]-a a—dlmethylbenzeneacet;c acic

hydrochloride (Form II) to an azeotropic distillation.

-Form IV'to Form 1

In addition, anhydrous 4-[4-[4-(Hydroxydiphenylmethyl)~

1l-piperidinyl]-l-hydroxybutyl]-a, d*dimethylbenzeneacetic

acid hydrochlorlde (Form 1) may be prepared from hydrated 4-

\[4-[4 (Hydroxydlphenylmethyl) l-plperldlnyll 1-

- hydroxybutyl]-a, a-dlmethylbenzeneacetlc acid hydrochlorlde

35

(Form IV), by subjecting the hydrated 4- [4-[4-

-(Hydroxydlphenylmethyl)-l—plper1d1ny1] =] v hydroxybutyl]~a a-'

dlmethylbenzeneacetlc acid hydrochlorlde (Form IV) to water-
minimizing recrystallization or to an|azeotr0p1c
distillation as described above.
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The hydrated, pharmaceutically acceptable ac.< addition'

salts of piperidine derivatives of the formula (I) may be

prepared from the corresponding compound of the formula
(II) wherein R3 is -COOalkyl by subjectlng the corresponding‘

‘compound of the formula (II) wherein R3 1is -COOalkyl to a

reduction using an appropriate reducing agent, such as
sodium borohyride, potassium borohydride, sodium “
cyanoborohydride, or tetramethylammonium borohydride in a
suitable'solvent; such as, methanol,'ethanol,\isopropyl
alcohol or n-butanol, ageuous mixtures thereof or basic
solutions thereof, at temperatures ranging from about 0°C to
the reflux temperature of the solvent, and the reaction
time varies from about 1/2 hour to 8 hours. After
'quenching'and acidifying with an suitable acid, such as
hydrochloric acid, the hydrated, pharmaceutically
acceptable acid addition salts of piperidine derivatives of
the'formula(I).arerecovered from_the rezction zone by. |
crystallization and filtration.

In addition, the hydrated, pharmaceutically acceptable
acid addition salts of piperidine derivatives of the
formula (I) and (II) may be prepared from the corresponding
anhydrous, pharmaceutically acceptable acid addition salts
of the formula (I) and (II) by subjecting the°corresponding
anhydrous, pharmaceutically acceptable acid addition salts
of formula (I) and (II) to an agqueous recrystallization.

For example, the appropriate anhydrous,
pharmaceutically acceptable acid addition salt of

piperidine derivatives of the formula (I) and (II) is

treated with a minimal volume of water or suitable
water/organic solvent mixture which is insufficient to
cause dissolution and heated to reflux. The reaction
mixture is cooled and the corresponding hydrated,
pharmaceutically acceptable acid addition salt of
piperidine derivatives of the formula (I) and (II) is
recovered from the reaction zone by, for example
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filtration. Alternatively, the appropriate anhydrous,
pharmaceutically acceptable acid addition salt df
piperidine derivatives of the‘formulaf(l) and (II) is
treated with a volume of water or a suitable water/organic
solvent mixture which is sufficient to cause dissolution
and the'wa;er or water/organic solvent is partially or

~ completely evaporated to a volume which induces
‘crystallization of the hydrated, pharmaceutically

acceptable acid addition salts of piperidine-derivatives*of
the formula (I) and (II). Suitable'solvents for use in
the above'recrystallization are water, acetone/water,
ethanol/water, methyl ethyl ketone/aqueous methanol,_methyl-

“ethyl ketone/water and the like.

The pseuddmotphic forms of_hydrated‘4—[4-[4~
(Hydroxydiphenylme:hyl)-lfpiperidinyl]-léhydroxybutyl]-a,aé
dimethylbenzeneacetic acid hydrochloride (Forms II and IV)
may'be prepared by a variety of methods as.detailed\below.

Ethyl Ester/Ketone to Form II '
Hydrated 4-[4-[4-(Hydroxydiphenylmethyl)=-1-

.piperidinyl]-l-hydroxybutyl]-a,a-dimethylbehzeneacetic acid

hydrochloride (Form IV) may be p;epared\frOm,ethyl 4-[4-(4-
(hydfoxydiphenylmethyl)4l~piperidinyl]-lfoxobutyl]-a,d-_ ”
dimethylbenzeneacetate, hydrochloride or free base as -
described above for the general preparation of the .
hydrated, pharmaceutically acceptable acid addition salts
of piperidine derivatives of the formula (I) from the
corresponding compound of the formula (II) wherein R3 is -
COOalkyl; but rapdily adding water over a period of time
ranging from 1 minute to 45 minutes at a temperature-range
of about -20°9C to 50°C to precipitate the hydrated 4-{4-(4-

(Hydroxydiphenylmethyl)-1l-piperidinyl]-l-hydroxybutyl]-a,a-
‘dimethylbenzeneacetic acid hydrochloride (Form 1II). |

Ethyl Ester/Ketone to Form IV
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Hydrated 4-[4-{4-(Hydroxydiphenylmethyl)-1-

piperidinyl]-l-h,droxybutyl]-a,a~dimethylbenzeneacetic acid

hydrochloride (Form IV) may be prepared from ethyl 4-[4-[4-
(hydroxydiphenylmethyl)~1-piperidinyl]-l-oxdbutyl]-a,ae
dimethylbenzeneacetate, hydrochloride or free base as
described above for the general preparation of the '

hydrated, pharmaceutically acceptable acid addition salts

~of piperidine derivatives of the formula (I) from the

corresponding compound of the formula (II) wherein R3 is
-COOalkyl, but slowly adding water over a period of time
ranging from about 30 minutes to 24 hours and at a ‘
temperature range of about 0°C to 50°C, optionally with

seeding, to precipitate the hydrated 4-[4-{4-

(Hydroxydiphenylmethyl)-1-piperidinyl]-l1-hydroxybutyl]-a,a-
dimethylbenzeneacetic acid hydrochloride (Form 1IV).

Form I to Form II

Hydrated 4-[4-[4-(Hydroxydiphenylmethyl)-1-
piperidinyl]-1l-hydroxybutyl]-a,a~-dimethylbenzeneacetic acid
hydrochloride (Form II) may be prepared from anhydrous 4-
[4-[4-(Hydroxydiphenylmethyl)-l-piperidinyl}-1-

.hydroxybutyl]-a,a-dimethylbenzeneacetic acid hydrochloride

(Form I) by subjecting hydrated 4-[4-{4-
(Hydroxydiphenylmethyl)-l-piperidinylj-l-hydroxybutyl]-a,a-
dimethylbenzeneacetic acid hydrochloride (Form II) to an
aqueous recrystallization as defined above. '

Starting materials for use in the présent invention are
readily available to one of ordinary skill in the art. For

- example, ethyl 4F[4-[4-(Hydroxydiphenylmethyl)—l-

piperidinyl]-l-oxobutyl]-a,ac-dimethylbenzeneacetate,
hydrochloride is described in U.S. Patent 4,254,129, March
3, 1981l.

The following examples present typical processes for
preparing the anhydrous and hydrated, pharmaceutically
acceptable acid addition salts of piperidine derivatives of
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the formula (I) and (II), polymorphs and pseudomorphs
therof. These examples are understood to be illustrative
only and are not intended to limit the scope of the present
invention in any way. As used herein, the following terms

have the indicated meanings: “"g" refers to grams; "mol"
refers to mole; "mmol" refers to millimoles; "mL" refers to

milliliters; “bp"refers to boiling point; "mp" refers to

'meiting point; "°C" refers to degrees Celsius; "mm Hg"
refers to millimeters of mercury; "ulL" refers to '

microliters; "ug" refers to micrograms; and "uM" refers to

micromolar.

Differential Scanning Calorimetry analysis were
performed using a TA 2910 DSC with open aluminum'pans, The
samples were heated to 240°C at 5°C/minute with a
SOmL/minute nitrogen purge. ' '

X-Ray Powder Diffraction analyses were performed as
follows: '

The samples were loaded into a quartz (zero scatter)
sample holder for the XRPD pattern measurement.. The XRPD
patterns were measured-u51ng a powder diffractometer
equipped with a Co X-ray tube source, primary beam :

’monochromator, and position sensitive detector (PSD). Tnéﬁ'
‘lncident beam was collimated using a 1° divergence Sllt.

The active area on the PSD subtended approximately 5°29O. The
source was operated at 35 kV and 30 mA and the sample was
illuminated with Co Kaj radiation. - XRPD data were

collected from 5 to 55° 20 at a rate of 0.25928 /minute and
a step width of 0.02°92€C. The XRPD patterns were measured
without the addition of an internal calibrant. ‘

Peak positions and intensities for the most prominent
features were measured using a double-derivative peak '
picklng method. X-ray peaks with I/I, greater than 20% were

.:repprted. The cutoff‘waschoseﬁ arbitrarily. The
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intensities are rounded to the nearest 5%. Certain peaks
appear sensitive to preferred orientation that is caused by
changes in crystallite morphology. This results in large
changes in the 1/I, value. '

Example l-Preparation of Form II
4-[4-[4- (Hydroxydiphenylmethyl)-1-piperidinyl]-1-
hydroxybutyl]-a,a-dimethylbenzeneacetic acid hydrochloride
Method A . '
Mix ethyl 4-[4-[4- (hydroxydlphenylmethyl} -] = plperldlnyl] 1=
oxcbutyl |-a,a- dlmethylbenzeneacetate, hydrochloride
(101.92g, 0.1807mol) and methanol (510mL) and stir.
Rapidly add 50% sodium hydroxide (72.27g, 0.903mol) and
wash in with water (6lmL). Heat to reflux for 2 houfS}
allow to cool to 35°C and treat with sodium borohydride
(3.42g, 0.0903mol). Add water (l00mL) and maintain at 35°C

- for 10 hours. Add 37% hydrochloric acid (53.0q) to adjust

pH to 11.5. Add acetone (26.5mL) and water (102mL). Hold -
at 35°C for 2 hours and adjust to pH 2.5 with 37%

“hydrochloric acid (44.69g). Dilute with water (408mL),

cool to -15°C, stir for 1.5 hours and collect the
precipitate by vacuum filtration. Wash the filtercake with
deionized water (3X100mL) and vacuum dry to give 4-{4-[4-
(hydroxydiphenylmethyl)~l-piperidinyl]-l1-hydroxybutyll-a,a-
dimethylbenzeneacetic acid hydrochloride hydrate (97.10g).

Method B

Place ethyl 4-{4-[4-(hydroxydiphenylmethyl)-l-piperidinyl]-
l-oxobutyl]-a,a-dimethylbenzeneacetate, hydrochlorlde
(60.01g, 0.106mol) in a 1-L three necked round-bottom flask
and flt the flask with a mechanical stirrer, a Claisen
head, a thermometer and a reflux condenser with a nitrogen

- bubbler on top. Add methanol (300mL) and turn the stirrer

on. Dilute the slurry with water (60mL) and heat to 52-54°C
over 15-20 minutes. Hold at 52°C for 2 hours and then add
50% sodium hydroxide (42.54g, 0.532mol). Heat at 73°C,for‘
approximately 1 hour, 45 minutes, cool to less than 35°C
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using a water bath énd then add sodium borohydride (2.02g,
0.0534mol). Stir overnight at 35°C, treat with acetone '
(15.5 mL) and stir for 2 hours at 35°C, Acidify the'mlxture
5 to a pH of 1.85 with 28% hydrochloric acid (75.72g), dilute
with water (282 mL), stir for about 30 minutes and cool
over about 2 hours to -15°C. Filter the solids off and wash
with water (2X75mL) and ethyl acetate (2X7SmL5; ‘Vacuum dry
the solid and allow to stand for Z\days'to give 4-[4-[4~-
10 (hydroxydiphenylmethyl)~l~piperidinyl]*ImhydroxybutYl]-a Q-
dlmethylbenzeneacetlc acid hydrochloride hydrate (Form II)
(57.97g, 91.5%) as a fine powder. '

' Method C
15 Place ethyl 4~[ 4~ [4-(hydroxyd1phenylme*hyl)-l-plperldlnyl]-
l-oxobutylJ-a,a~d1methy1benzeneacetate (96.12g, 0.1064mol)
in a 1-L three necked round-bottom flask and fit the flask-
with a mechanical stirrer, a Claisen head, a thermometer
and a reflux condenser with a nitrogen bubblef_on top;. Add
20 methanol (300mL) and turn the stirrer on. Dilute the
slurry with water (60mL) and heat to reflux using a heating
mantle controlled by a Therm—-O-Watch. Whén the mixture
._reaches about 35°C, treat with 50% sodium hydroxlde (34 05g,
4256mol) and rinse in with water (42mL) Stlr at reflux
25 for 2 hours, 15 minutes, cool over 1 hour to 35°C and then
" treat with sodlum borohydride (2.02g, 0.0534mol). Stir for
7.5 hours and allow to stand at room temperature without
stirring for 1.75 days. Warm the mixture to 35°C and quench
with acetone (15.5mL, 0.2lmol) and stir for 2 hours. Add
30 water (GOmL) and adjust the pH to 2.5 with 32% hydrochlorlc
acid (65. 22g). Cool to 40°C and rinse the pH probe with.
water (25mL). Add water over about 30 minutes (192mL),
hold the temperature at 33°C for 10 minutes and add a few -
- seed crystals. Cool the slurry tq -12°C over.abbut 45
35 minutes and isolate the solid by filtration (586.2g). Wash
with water (2x100mL)-and‘then\with ethyi-acetaté (100mL,:
prechilled\to about ~l0°C). Vacuum dry overnight (1 mmHg,
150°C)-to-give 4-[4-[4~(hydroxydiphenylmethyl)—l-
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piperidinyi]-l—hydroxybutyl]-a,u-dimethylbenzeneacetic acild
hydrochloride hydrate (Form II) (58.86g, 98%) as a white

solid.

Examgle 2-Preparation of Form IV
4-[4-[4-(hydroxydiphenylmethyl -1~-i-eridin 1]1-1- _
hydroxybutyl]-a,a-dimethylbenzeneacetic acid h drochloride_
(Form IV) o o |
Place ethyl 4—[4"[4-(hydroxydiphenylmethyl)-l-piperidinyl}-
l-oxobutyl]-a,a—dimethylbenzeheacetate (56.12g, 0.1064mol)
in a 1-L three necked round-bottom flask and £it the flask
with a mechanical stirrer, a Claisen head, a thermometer
and a reflux condenser with a nitrogen bubbler on top. Add
methanol (300mL) and turn the stirrer on. Dilute the ‘
slurry with water (60mL) and heat to reflux using a heating

mantle controlled by a Therm-O-Watch. When the mixture

reaches about 35°C, treat with 50% sodium hydroxide (34.059;
0.4256mol) and rinse in with water (42mL). Stir at reflux
for 2 hours, 15 minutes, co0l over 1 hour to 35°C and then
treat with sodium borohydride (2.02g, 0.0534mol). Stir for
7.5 hours and allow to stand at room temperature without
stirring for 1.75 days. Warm the mixture to 35°C and quench
with acetone (15.5mL, 0.21mol) and stir for 2 hours. Add
water (60mL) and adjust the pH to 2.5 with 32% hydrochloric
acid (65.22g). Cool to 40°C and rinse the pH probe with
water (25mL). Hold the temperature at 33°C for 10 minutes,
add a few seed crystals and add water over about 4 hours
(192mL) at 35°C. Cool the slurry to -12°C over about 45
minutes and isolate the solid by filtration (586.2g). Wash

with water (2X100mL) and then with ethyl acetate (100mL,

prechilled to about -10°C). Vacuum dry overnight (1 mmHg,
50°C) to give 4—[4-[4-(hydroxydiphenYlmethyl)—l~

~piperidinyl]-l-hydroxybutyl]-a,a-dimethylbenzeneacetic acid

hydrochloride hydrate (Form IV); mp 115-116°C (dec).

XRPD: Table 5
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] D-Space,
- Angstroms

1038 |
- 697 |

Intensity, 1/lo, % |

r
4 -
rd
.
: . . .
. .
5
-
.
’
*
.
.
—~ .
. .
. .
. .
.
.

h
La»

H
w

W
-

2.35
100

)
N

4.98

N
LN

- 428
412
- 402

3.83 .

~J
v

N D
Qo1 wm

- - '
.
. : , .
. . .
.
b -
o * ‘ N
. . . .
. .
.
, .
.
:
. .
. .
.

3.51

N

'
.
.
8 .
.
e

~ 2.83

Example 3-Conversion of Form II to Form I .
4-[4-[4-(hydroxydiphenylmethyl)-l-piperidinyl}-1-
hydroxybutyl j-a,a-dimeth lbénzeneacetic acidh.drodhlofide
(Form I) S I
Treat 4-[4—[4-(hydroxydiphenYlmethyl)-l-pipe:idinYl]-l-
hydroxybutyl]-a,awdimethylbenzeneacetic acid hydrochlbride
hydrate (Form II) (20.09,_0.0355moi).with deionized water
(2g) and add acetone-(GOmL) in small portidns,over several
minutes with'stirringm Filter through filter aid and wash
the filter cake with acetone (30mL). Wash the filtercake
with acetone (22mL), reflux filtrate andjthen slowly add
ethyl acetate (32mL over 15 minutes) keeping the mixture at
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reflux. Reflux for 10 minutes, then slowly add additional"
ethyl acetate (23mL over 10 minutes) and reflux for an
additional 15 minutes. Add additional ethyl‘acetate (60mL
over 5-10 minutes) and continue refluxing for 15 minutes.
Cool to approximately 8°C in an 1ice bath, filter the solid
and wash with ethyl acetate'(BSmL). Vacuum dry\at 55°C for
1.5 hours to give the title compound (18.16g, 95%).

Example 4-Conversion of Form II to Form I
4-{4-{ 4-(Hydroxydiphenvyvlmeth 1 -l-piperidinyl |-1-

hvdroxvbutvl]-o,a-dimethvlibenzeneacetic acid hvdrochloride

Method A: . L
Treat 4—[4-[4—(hYdroxydiphenylmethyl)—l—piperidinyl]-l—
hydroxybutyl}-a,ac-dimethylbenzeneacetic acid hydrbchloride

-~ hydrate (Form II) (S.OOg; 0.0083mol) with methylethyl

ketone (130mL). Slowly add water (0.4mL), filter through
filter aid and wash the filter cake with methylethyl ketone
(20mL). Heat to reflux and distill off 75mL of solvent,
cool to -15°C and collect by vacuum filtration. Wash with
methylethyl ketone (2X10mL) and vacuum dry at 60°C to givé
the title compound (4.33g, 97%); mp 196-198°C.

Method B:

Treat 4-[4-[4-(hydroxydiphenylmethyl)-l-piperidinyl]fl-
~ hydroxybutyl]-a,a-dimethylbenzeneacetic acid hydrochloride

hydrate (Form II) (l.4g) with acetone (60mLf and heat to
reflux. Reduce the volume to approximately 35mL to remove
all water which bolils off as an azeotrope
(88/12:acetone/water). Cool the solution and collect the
title compound as a crystalline solid. |

- Method C:

Mix 4-[4-[4-(hydroxydiphenylmethyl)-1l-piperidinyl]-1-
hydroxybutyl]éu,a-dimethylbenzeneacétic acid hydrochloride
hydrate (Form II) (53.88g, 0.100mol) and add water (4.79g)
and methyl ethyl ketone (240mL). Stir until the solid ié
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slurried up and add additional methyl ethyl'ketone (1L).

Stir for 0.5 hours, filter through-a pad of filter aid,
wash the filtercake with methyl ethylketone (lOOmL) and
transfer the filtrate and wash to a 2L, 3-necked flask '
fitted with'a‘thermomete mechanical stirrer and |
distillation head. Distill off a total of 721mL of‘methyl
ethyl ketone, cool and stir over 1 hour to 40°C. Cool to
-15°C and hold for 10 ‘minutes. ‘Collect the ‘solid by vacuum
filtration and wash the filtercake with methyl ethyl ketone
(2X65mL) and vacuum dry at 55°C overnlght to give the title

compound (52.76g, 97.9%); mp 197.5-200°C.

Method D: | * _
Treatf4*[4-(4-(hydr0xydiphenylmethyl)-l-piperidinylI-lé

hydroxybutyl ]-a, a-dimethylbenzeneacetic acid'hydrochloride-x'
hydrate (Form II) (40. 0g, 0.0696mol, assayed at 93.6%
purity, having 0.89g water present and 35.1g, 0. 0575mol,
assayed at 88, 0%,pur1ty, having 2. 479 water present) with

~water (8.30g; the amount calculated to bring the weight of

water'present to 17% of the anhydrous weight of 4-[4-[4-
(hydroxydiphenylmethyl)-l—piperidinyl]-l-hydroxybutyl]-a,a;

- dimethylbenzeneacetic acid hydrochleride hydrate; taking

into account the water in the hydrated salt) | Add methyl
ethyl ketone (approxlmately SOOmL) and stlr unt11 most of
the solids dlssolve. Add additional methyl ethyl ketone
(700mL) in portions over approximately 10 minutes and
continue stirring for 1/2 hour. Filter through a thln pad
of fllter aid, wash the filtercake and flask with |
addltlonal'methyl ethyl’ ketone (100mL) and transfer to a
boiling flask fitted with a thermometer,'mechanlcal
stirrer, heating mantle, a l2-plate Oldershaw (vacuum-

~'3acketed) distillation column and a distillation ‘head with

the capablllty of regulatlng the reflux ratio in a rough
fashion, washing in with additional methyl ethyl ketone
(100mL). Distill off 450 mL of solvent, cool to -15°C and
filter the solid. Wash with methyl\ethyl ketone (ZXIOOmL).
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and dry to give the tltle compound (68.3g, 99.9%); mp 197~
199°C.

Method E _ . .

Bring methyl ethyl ketone (4mL) to a boil and add 4-{4-{4-
(hydroxydiphenylmethyl)- —plperldlnyl]-l-hydroxybutyl]-a a-
dimethylbenzeneacetic acid hydrochloride (500mg). Decant

‘the top layer and add methyl ethyl ketone (3mL) to the

ageuous layer. Boil the solution until the temperature
reached 79°C, reduce the volume by 25%, remove from heat and-
cover with aluminum foil. Allow the solution to cool,
filter the resulting crystals and air dry to give the tltle
compound.

Examgle 5=-Conversion of Form I “» Form II

4-14~-[4~ H drox diphenyvlmethyl) ~1--1-er101n l}=1-
hvdrox but 1 -a a-dimeth lbenzeneacetlc ac1d hydrochloride

hzdrate

Method A
Treat 4-{4~-[4- (hydroxydlphenylmethyl)~l~p1per1d1nyl] -1-
hydroxybutyl]-a c-dimethylbenzeneacetic acid hydrochloride

(Form I) (2 0g) with. ethanol (4mL) and delonxzed water
(20mL). Heat at 80°C until a solution 1s formed and then

stir at room temperature for 23 hours. Filter the
resultlng slurry, wash with water (2X10mL) and dry under
vacuum at 35°C overnight to give the title compound

(1.88g); mp 100-105°C.

XRPD: Table 6
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Method B

| Mix water (35.5mL), methanol (26.3mL) and sodium chlorlde
(2.59g). Add 4-[4-[4- (hydroxydlohenylmethyl)-1~

piperidinyl]-l~hydroxybutyl]-o,o-dlmethylbenzeneacetic acid
hydrochloride (FormfI) (4.77g). Heat to reflux on a. steam
bath until dlssolutlon and cool to -10°C. Fxlter the
resulting solid, wash with water {2X25mL) and vacuum dry

'overnxght to glve the title compound (4. 809)

Example 6-Conversion of Form II into Form III

4-[4-[4-(Hydroxvdiphenylmethyl)-l-piperidinyl]-1~- .
hydroxybutyl]-c,a-dimeth lb"gzeneaoetic acid hydrochloride
(Form.III] | ' S

Place 4-[4-[4-(Hydroxydiphenylmethyl)~lﬁpiperidiny1]-l-
hydroxybutyl)-a,a~-dimethylbenzeneacetic acid hydrochloride
hydratei(Form II)I(SS.SGQ, 0.0929mol having 10% water) in a
pressure bottle aloog with water (2.86g) and acetone ‘ ‘
(38.1g). Seal the bottle tightly and heat to approxlmately
80°C. Cool to about 50°C, filter through filter aid in a
coarse sintered glass funnel and dilute with acetone (90g).
Transfer to a 1L flask fitted with a mechanical stirrer,
thermometer and a-refiUx condenser.' Heat the.mixture-toi
reflux and allow to cool and stlr over the weekend. Cocl
to -15°C and fllter on a coarse sintered glass funnel, wash
with ethyl acetate (2X50mL) and vacuum.dry at 50°C.

Place a majority of the solid obtained (45.24g) in a 500 mL

‘three necked flask fitted with a mechanical stirrer,

thermometer and a reflux condenser. Add acetone (240mL)
and water (4.82g) and reflux the mixture overnight. Allow
the slurry to cool to 35°C and place in an~ioe water bath
and cool to less then 5°C. Filter the solid off on a coarse
sintered glass funnel, wash with ethyl acetate (50mL) aod
vacuum dry at 50C for several hours to give the title
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compound as a white crystalline powder (43.83g, 97%); mp
166.5-170.5°C. '

XRPD: Table 7
- Table 7
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EXamgle.7—Conversion of Form.III into Form I
4-{4-[4-(Hydroxydiphenylmethyl)-1l-piperidinyl]-1- '
hydroxybutyl)-a,a-dimethylbenzeneacetic acid hydrochloride
(Form I) ' R | | ' '
Place 4-[4-[4-(Hydroxydiphenylmethyl)-l-piperidinyl]-l-\.
hydroxybutyl]-a,a-dimethylbenzeneacetic acid hYdrochlofide
(Form III) (40.0g as an ethyl acetate wetcake-27.9g dry
basis) in a 1L three necked flask fitted with a mechanical
stirrer,‘thermometer and a reflux cdndénser.‘Add\acetone
(240mL) and heat the mixture to reflux for about 20 hours.
Cool the slurry to -15°C and isolate the solids by-i
filtration on a coarse sintered glass frit funnel. Wash
with ethyl acetate (SOmL) and vacuum dry overnight to give'
the title compound (26.1g, 93.7%); mp 197.5-199.5°C.

"XRPD: Table 8
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D-Space
Angstrorns

Intensity, l/lg, %

1175

- 7.23
6 24 60
40
20
494 30
483 100
0
7
20
8

2

- . aely T, T oe e AR, s s sas wis ® B s ssessss ks 5 =y
I '
HHll . ] - N e 7 ot mfael A" e TPt BBe ateat A e
N
. '
- - - - - -
. . . "
'
'
- - - - - .
. s :I
N

.
I
.. -

3.93
1383

3.77
371

2
3 | 0

liil%“|!“’||||
y| oo | w
lolwnjoilwviiwni o vl ,

’Examgle 8-Conversion of Form'IV into Form I

4-[4-[4-(Hydroxydiphenylmethyl)-l-piperidinyl]-1- .
hydroxybutyl]l-a,e-dimeth lbenzepeacetic_acid hydrochloride

(Form 1)

Place 4-[4-[ 4~ (hydrOxydiphenylmethYl)-l-piperidinyl] 1-
hydroxybutyl]-c,a—dlmethylbenzeneacetlc acid hydrochlorlde

‘hydrate (Form IV) (54.35g, 0. 0970mol, having 4% water
present) in a presst e bottle along with water (4.16g) and

acetone (38.1g). Seal the bottle tightly and heat to
approximately 80°C. Cool to less then 60°C, filter through
filter aid in a coarse sintered glass funnel and rinse the
filter cake with acetone (32.4g). Place acetbne (2159)'in
a 1L three necked flask fitted with a mechanical stirrer,
thermometer, a reflux condenser and containing a small
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amount of Form I crystals and heat to reflux. ‘Add a
portion of the acetone/water solution of 4- [4-[4~

a(hydroxydlphenylmethyl) l-plperldlnyl]*l-hydroxybutyl]-a a-

dimethylbenzeneacetic acid hydrochloride hydrate (Form IV)
(47.65g) to the refluxing acetone over about 10 minutes.
Slowly add ethyl acetate (157.5g) over 45 minutes then add
the remaining portion of the acetone/water solutlon of 4-

[4-[4-(hydroxydiphenylmethyl)~1-piperidinyl]-1-

hydroxybutyl]-a,c~-dimethylbenzeneacetic acid hydrochloride
hydrate (Form IV), rinsed in with'about 20mL of'acetone.
Add additional ethyl acetate (157.5g) over 45 minutes to 1
hour, maintaining the slurry at reflux. Stir for 18§
minutes, cool to -15°C and vacuum filter the white solid on

a 350mL. coarse sintered glass funnel. Wash the solids with

ethyl acetate (2X50mL) and vacuum dry overnight to give the
title compound (50.36g, 97%); mp 198-199.5°C.

XRPD: Table S
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The polymorphlc and pseudomorphlc 4-[4-[4~- .
(hydroxydlphenylmethyl)-l plperldlnyl]-l-hydroxybutyl]-d Q-
dlmethylbenzeneacetlc acid hydrochloride compounds of this

invention are useful as antihistamines, antlallergv agents

and bronchodilators and may be admlnlstered alone or wlth

sultable pharmaceutlcal carriers, and can be Ln solld or
llquld form.such as, tablets, capsules, powders, solutions,

SuspenSLOns or emu151ons.

The polymorphic and.pseudomorpnic'4-[4-[4-
(hydroxydiphenylmethyl)~l-piperidinyl]*lehydfobeutyll-q,d~
dimethylbenzeneaCetic acidxhydrochloridexcompounds~of this
invention can be administered'orally; parenterelly, for
example, subcutaneously, intravenously, intramuscularly, -
intraperitoneally, by intranasal instillation“or by
applicetion to mucous membranes, such as, that of the nose}
throat and bronchial tubes, for example, in an aerosol
spray containing small particles of a compound -of this
invention in a spray or dry powder form. '

The quantity of polymorphic or pseudomofphic 4-[{4-[ 4~
(hydroxyd1phenylmethyl)-1-p1per1d1nyl] -1- hydroxybutyl]-d a-
dimethylbenzeneacetic acid hydrochlorlde compound |
administered will vary depending on the patlent and the_m'
mode of administration and can be anyjeffective,amount,

" The quancity of poIYmorphic or pseudomorphic 4-{4-[ 4~

(hydroxydiphenylmethyl)- 1~p1per1d1nyl] -] hydroxybutyll-d,d-
dimethylbenzeneacetic acid hydrochloride compound
administered may vary over a wide range to provxde in a
unit dosage an effective amount of from about 0,01 to 20

- mg/kg of body weight of the patlent per day to achieve the

desired effect. For example, the desired antlhlstamzne,-
antlallergy and bronchodilator effects can be obtained by

consumption of a unit dosage form such as a tablet

containing 1 to 500 mg of a polymorphic or pseudomorphlc 4 -

[4-14- (hydroxydlphenylmethyl)—l-plperldznyl] 1-
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hydroxybutyl]-a,a-dimethylbenzeneacetic acid hydrochloride
compound of this invention taken 1 to 4 times daily.

The solid unit dosage forms can be of'thézéonVentional
type. Thus, the solid form can be a-capsule which can be
the ordinary gelatin type containing.a polymofphic ot
pseudomorphiC'4-[4—(4-(hydroXydiphenylmethyl)-1-'
piperidinyl]- l-hydroxybutY1] -a, a-dimethYlbenzeneacetic'acid
hydrochlorlde compound of this invention and a carrier, for
example, lubricants and inert flllera such as lactose,
sucrose or cornstarch. In another embodiment the
polymorphlc or pseudomorphlc 4-(4-[4-
(hydroxydlphenylmethyl)-l-ploerldlnyl] -] hydroxybutyl]-a Q-
dimethylbenzeneacetic acid hydrochloride compound is '
tableted with conventional tablet bases such as lactose,
sucrose or cornstarch or-gelatin,'disintegrating agents
such;ascornstarch,'potato-starch or alginic acid, and a

lubricant such as stearic acid or magnesium stearate.

The polymorphic or pseudomorphic 4-[{4-{4- .
(hYdroxydiphenylmethyl)-1-piperidinyl]-l"hydroxybutyll-a;u—

'dimethylbenzeneacetic acid hydrochleride compounds of this

invention may also be administered in injectable dosages by
solution or suspension of the compounds in a
physiologically acceptable diluent with a pharmaceutical
carrier which can be a sterile liquid such as water and
©ils, with or'without the addition of a surfactant and
other pharmaceutically'acceptable adjuvants. Illustréti?e'

of oils there can be mentioned those of petroleum,'animal,

vegatable or synthetic origin, for example, peanut oil,
soybean o0il or mineral oil. 1In general, water, saline,
aqueous dextrose and related sugar solutions and glycols

- such as propylene glycdl'or polyethylene glycol are

35 preferred liquid carriers, partlcularly for 1njectable

solutlons..
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~ For use as aerosols the compounds of this invention in
solution or suspension may be packaged in a pressurized
aerosol container together with suitable propellants, for
example, hydrocarbon propellants such as, propéne,_butane
or isobutane with the usual adjuvants as may be . '
administered in a nbnfpressurized form Such aS in a
nebulizer or atomizer. -

The term patient as used herein'is taken to mean'warm.
blooded animals, birds, mammals, for example, humans, cats,
dogs, horses, sheep, bovine cows, pigs, lambs, rats, mice
and guinea pigs. ' ’
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. Form II hydrated 4-[4-[4- (hydroxydiphenylmethyl) -
1-piperidinyl] -1-hydroxybutyl] -a,a-dimethylbenzeneacetic acid
hydrochloride.

2. A pharmaceutical composition comprising an effective
anti-allergic amount of a compound of Claim 1 in admixture or

otherwise in association with an inert carrier.

3. Use of an anti-allergically effective amount of a
compound of Claim 1 for treating allergic reactions 1in a

patient in need thereof.
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