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(57) Abstract

The present invention relates to a method of providing an antihistaminic effect in a hepatically impaired patient in need
thereof comprising administering to said patient an effective antihistaminic amount of a compound of formula (I) wherein R| is
hydrogen or hydroxy; R, is hydrogen; or R} and R, taken together form a second bond between the carbon atoms bearing
Ry and Ry; n is an integer of from I to 5; Ry is -COOH or -COOalkyl wherein the alkyl moiety has from 1 to 6 carbon at-
oms and is straight or branched; each of A and B is hydrogen or hydroxy with the proviso that at least one of A or B is hy-
drogen; or a pharmaceutically acceptable salt and individual isomers thereof.
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Use of terfenadine derivatives as antihistaminics in a hepatically impaired
patient.

This application is a continuation-in-part of
application Serial No. 07/880,801, filed May 11, 1992.

5 Terfenadine, a-{4-(1,1-dimethylethyl)phenyl]-4-
{(hydroxydiphenylmethyl)-l-piperidinebutanol, is a known
antihistaminic agent which is currently available
commercially under the name Seldane® with a recommended
dosage of 60 mg B.I.D. (See PHYSICIAN'S DESK REFERENCE,

10 46th Edition, 1992, pp. 1349-50, Medical Economics Data, a
division of Medical Economics Company, Inc., Montvale, New
Jersey. Terfenadine is disclosed in the Carr et al. '217
patent [U.S. Patent No. 3,878,217, issued April 15, 1975].

15 Terfenadine undergoes extensive (99%) first pass
metabolism to two primary metabolites, an active acid
metabolite and an inactive dealkylated metabolite. The
active acid metabolite has been identified as 4-[l-hydroxy-
4-[4-(hydroxydiphenylmethyl)-l-piperidinyl]butyll-co,a-

20 dimethyl-benzeneacetic acid. The acid metabolite has been
disclosed in the Carr et al. 'l129 patent [U.S. Patent No.
4,254,129, issued March 3, 1981)] as an antihistaminic agent
having oral activity. Studies investigating the effect of
hepatic and renal insufficiency on the metabolism and

25 excretion of terfenadine are incomplete.
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Preliminary information indicates that in cases of
hepatic impairment} significant concentrations of unchangéd
terfenadine can be detected with the rate of acid
metabolite formation being decreased. In subjects with
normal hepatic function, unchanged terfenadine plasma
concentrations héve'not been detected.

Recently, it has been found that patients with impaired
hepatic function (alcohol cirrhosis, hepatitis), or on
ketokonazole or troleandomycin therapy, or having
conditions léading to QT prolongation (e.qg., hypokalemia}
congenital QT syndrome), may experience cardiac events of
QT prolongation and/or ventricular tachycardia at the

7 recommended dose of terfenadine.

Surprisingly, it appears that patients with impaired
hepatic function who are receiving terfenadine acid

~ metabolite in sufficient amount so as to provide an

antihistaminic effect will not experience cardiac events of
QT prolongation and/or ventricular tachycardia.

SUMMARY OF THE INVENTION

The present invention relates to a method of providing
an antihistaminic effect in a hepatically impaired patient
in need thereof comprising administering to said patient an

‘effective antihistaminic amount of a compound of Formula

(1y . ' , ' ;
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Ry is hydrogen or hydroxy;
Rz is hydrogen;

wherein

or Ry and Rz taken together form a second bond between
the carbon atoms bearing R; and Rj;
n is an integer of from 1 to 5;
R3 is ~COOH or -COOalkyl wherein the alkyl moiety has
from 1 to 6 carbon atoms and is straight or branched;
each of A and B is hydrogen or hydroxy with the proviso
that at least one of A or B is hydrogen;
or a pharmaceutically acceptable salt and individual
isomers thereof.

DETAILED DESCRIPTION OF THE INVENTION

Compounds of Formula (1), and, in particular, 4-[1-
hydroxy-4-[4-(hydroxydiphenylmethyl)-1-piperidinyl]butyl]-
a,e-dimethyl-benzeneacetic acid, are prepared and used as
described in Carr et al. [U.S. Patent No. 4,254,129, issued
March 3, 1981) which is hereby incorporated herein by
reference in its entirety.
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The present invention relates to a method of providing
an antihistaminic effect in a hepatically impaired patient
in need thereof comprising administering to said patient an
effectlve antlhlstamlnlc amount of a compound of Formula
(1).

- The compounds of Formula (1) are known histamine Hj-
receptor antagonists and as such provide relief of symptoms
associated with histamine-mediated diseases and conditions
such as seasonal allergic rhinitis, urticaria and the like.

- As used herein, the term "patient" refers to a warm-
blooded animal, such as a mammal, which is afflicted with a
histamine-mediated disease or condition. It is understood
that dogs, cats, rats, mice, and humans are examples of
animals within the scope of the meaning of the term.

A hepatically impaired patient is a patient having

impaired liver function due to disease, such as alcoholic

cirrhosis or hepatitis, or due to administration of a drug,
such as ketokonazole, erythromycin or troleanﬁqmycin, which
inhibits normal liver metabolic function.. In the
hepatically impaired patient, terfenadine is not
metabolized at the normal rate to the terfenadine acid
metabolite.

When administered terfenadine at the recommended
dosage, a hepatitally impaired patient will experience
increased levels of terfenadine in the blood and decreased
levels of the acid metabolite over that expected with the
non-hepatically impaired patient. Increased blood levels
of terfenadine in turn may cause decreases in the action
potential and in various membrane currents of cardiac cells

which may trigger cardiac events of QT prolongation and/or

ventricular tachycardia. Surprisingly, similar blood
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levels of the terfenadine acid metabolite do not cause
these decreases in the action potential and in various
membrane currents of cardiac cells. Therefore, at the same
blood levels where terfenadine may trigger cardiac events
of QT prolongation and/or ventricular tachycardia, the
terfenadine acid metaboi&te will not trigger these cardiac
events.

The identification of those patients who may benefit
from the present invention is well within the ability and
knowledge of one skilled in the art. A clinician skilled
in the art can readily identify, by the use of clinical
tests, physical examination and medical/family history,
those patients who are hepatically impaired and who are in
need of treatment with an antihistamine.

An effective antihistaminic amount of a compound of
Formula (I) is an amount which is effective in antagonizing
the histamine Hj-receptor in a patient in need thereof which
results in an antihistaminic effect.

An effective dose can be readily determined by the use
of conventional techniques and by observing results obtained
under analogous circumstances. In determining the effective
dose, a number of factors are considered including, but not
limited to: the species of patient; its size, age, and
general health; the specific disease involved; the degree of
or involvement or the severity of the disease; the response
of the individual patient; the particular compound
administered; the mode of administration; the
bioavailability characteristics of the preparation
administered; the dose regimen selected; and the use of
concomitant medication.
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An effective antihistaminic amount of a compound of
Formula (I) will generally vary from about 0.01 milligram

' per kilogram of body weight per day (mg/kg/day) to about 20

10
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mg/kg/day, and will preferably be in the range of about 0.1

to about 6 mg/kg/day. ‘A dose of about 10 mg to about 200 mg

two to four times per day is preferred. A dose of about 20
mg to about 180 mg twice per day, or a single daily dose of
about 40 mg to about 360 mg, are most preferred.

A compound of Formula (1) can be administered to a
patient in any form or mode which makes the compound
‘bioavailable in effective amounts, including oral and
parenteral routes. For example, compounds'of Formula (1)
can be administered orélly,:subcutaneously,
intramuscularly, intravenously, transdermally,
intranasally, rectally, and the like. Oral administration
is generally preferred. One skilled in the art of
preparing formulations can readily select the proper form
and mode of administration depending upon the:particular
characteristics of the compound selected the disease state
to be treated, the stage of the disease, and other relevant
circumstances.

The compounds can be administered alone or in the form
of a pharmaceutical composition in combination with

- pharmaceutically acceptable carriers or excipients, the

proportion and nature of which are determined by the
solubility and chemical properties of the compound
selected, the chosen route of administration, and standard
pharmaceutical practice. The compounds of the invention,
while effective themselves, may be formulated and
acministered in the form of their pharmaceutically
acceptable acid addition salts for purposes of stability,
convenience of crystallization, increased solubility and
the like. |

-
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The present invention contemplates compositions
comprising a compound of Formula (1) in admixture or
otherwise in association with one or more inert carriers.
These compositions are useful, for example, as assay
standards, as convenient means of making bulk shipments,
or as pharmaceutical compositions. An assayable amount of
a compound of Formula (1) is an amount which is readily
measurable by standard assay procedures and techniques as
are well known and appreciated by those skilled in the art.
Assayable amounts of a compound of Formula (1) will

‘generally vary from about 0.001% to about 75% of the

composition by weight. 1Inert carriers can be any material
which does not degrade or otherwise covalently react with a
compound of Formula (l). Examples of suitable inert
carriers are water; aqueous buffers, such as those which
are generally useful in High Performance Liquid
Chromatography (HPLC) analysis; organic solvents, such as
acetonitrile, ethyl acetate, hexane and the like; and
pharmaceutically acceptable carriers or excipients.

More particularly, the present invention contemplates
pharmaceutical compositions comprising a therapeutically
effective amount of a compound of Formula (1) in admixture
or otherwise in association with one or more

pharmaceutically acceptable carriers or excipients.

The pharmaceutical compositions are prepared in a
manner well known in the pharmaceutical art. The carrier
or excipient may be a solid, semi-solid, or liquid material
which can serve as a vehicle or medium for the active
ingredient. Suitable carriers or excipients are well known
in the art. The pharmaceutical composition may be adapted
for oral or parenteral use and may be administered to the
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patient in the form of tablets, capsules, suppositories,
solution, suspensions, or the like.

The compounds of the present invention may be
administered orally,'for example, with an inert diluent or
with an edible carrier. They may be enclosed in gelatin
capsules or compressed into tablets. For the purpose of
oral therapeutic administration, the compounds may be
incorporated with excipients and used in the form of
tablets, troches, capsules, elixirs, suspensions, syrups,
wafers, chewing gums and the like. These preparations

-should contain at least 4% of the compound of the

invention, the active ingredient, but may be varied
depending upon the particular form and may conveniently'be
between 4% to about 70% of the weight of the unit. The
amount of the compound present in compositions is such that
a sﬁitable dosage will be obtained. Preferred compositions
and preparations according to the present invention are
prepared so that an oral dosage unit form contains between
5.0-300 milligrams of a compound of the invention.

The tablets, pills, capsules, troches and the like may
also contain one or more of the following adjuvants:
binders such as microcrystalline cellulose, gum tragacanth
or gelatin; excipients such as starch or lactose,

isintegrating agents such as alginic acid, Primogel™, corn
starch and the like; lubricants such as magnesium stearate
or Sterotex™; glidants such és colloidal silicon dioxide;
and sweetening agents such as sucrose or saccharin may be
added or a flavoring agent such as peppermint, methyl
salicylate or orange flavoring. When the dosage unit form
is a capsule, it may contain, in addition to materials of
the above type, a liquid carrier such as polyethylene
clycol or a fatty oil. Other dosage unit forms may contain
other various‘materials which modify the physical form of

I;">
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the dosage unit, for example, as coatings. Thus, tablets
or pills may be coated with sugar, shellac, or other
enteric coating agents. A syrup may contain, in addition
to the present compounds, sucrose as a sweetening agent and
certain preservatives, dyes and colorings and flavors.
Materials used in preparing these various compositions
should be pharmaceutically pure and non-toxic in the
amounts used.

For the purpose of parenteral therapeutic
administration, the compounds of the present invention may
be incorporated into a solution or suspension. These
preparations should contain at least 0.1% of a compound of
the invention, but may be varied to be between 0.1 and
about 50% of the weight thereof. The amount of the
inventive compound present in such compositions is such
that a suitable dosage will be obtained. ©Preferred
compositions and preparations according to the present
invention are prepared so that a parenteral dosage unit
contains between 5.0 to 300 milligrams of the compound of
the invention.

The solutions or suspensions may also include the one
or more of the following adjuvants: sterile diluents such
as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other
synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl paraben; antioxidants such as ascorbic
acid or sodium bisulfite; chelating agents such as ethylene
diaminetetraacetic acid; buffers such as acetates, citrates
or phosphates and agents for the adjustment of tonicity
such as sodium chloride or dextrose. The parenteral
preparation can be enclosed in ampules, disposable syringes
or multiple dose vials made of glass or plastic.
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WHAT IS CLAIMED IS:

1. A method of'providing an antihistaminic effect in a
hepatically impaired patient in need thereof comprising
administering to said patient an effective antihistaminic
amount of a compound df;the formula

C(é)oR;
Ry

TN

IV oH ' |
I, i
(CHz)n-CH—</‘\2—C(CH3)zR3
| ya |
A._' B

R; is hydrogen or hydroxy;

wherein

Rz is hydrogen;

or Ry and Ry taken together form a second bond betweeh
the carbon atoms bearing R; and Rj;

n is an:integer of from 1 to 5;

R3 is -COOH or -COOalkyl wherein the alkyl moiety has
from 1 to 6 carbon atoms and is straight or branched;
each of A and B is hydrogen or hydroxy with the proviso
that at least one of A or B is hydrogen;

or a pharmaceutically acceptable salt and individual
isomers thereof.

2. A method of Claim 1 wherein R; is hydroxy.

3

)y
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3. A method of Claim 2 wherein n is 3.

4. A method of Claim 3 wherein A and B are both
hydrogen.

5. A method of Claim 1 wherein the compound is 4-[1-
hydroxy—4-[4-(hydroxydiphenylmethyl)-l-piperidinyl]butyl]—
a,a-dimethyl-benzeneacetic acid.

6. A method of Claim 1 wherein the compound is (R)=-4-
[1-hydroxy-4-[4-(hydroxydiphenylmethyl)-1-
piperidinyl]butyl)-o,c-dimethyl-benzeneacetic acid.

7. A method of Claim 1 wherein the compound is (S)-4-
[l-hydroxy-4—[4-(hydroxydiphenylmethyl)—l—
piperidinyl]butyl]-o,a-dimethyl-benzeneacetic acid.

8. A method of providing an antihistaminic effect in a
patient in need thereof while avoiding the cardiac events
associated with the administration of terfenadine
comprising administering to said patient an effective

antihistaminic amount of a compound of the formula

C(4)2R;
R2

N
OH

L |
<CHz)n-CH——</’\2~ C(CH3) 2R3
/
A B



WO 93/23047 ' PCT/US93/03151

10

15

20

25

30

35

-12-

wherein
Ry is hydrogen or hydroxy;
Rzris hydrogen;
or R; and Rz taken together form a second bond between
the carbon atoms bearing R; and Ry;
n is an integer of from 1 to 5;
R3 is -COOH or -COOalkyl wherein the alkyl moiety has
from 1 to 6 carbon atoms and is Straight or branched;
each of A and B is hydrogen or hydroxy with the proviso
that at least one of A or B is hydrogen;
or a pharmaceutically acceptable salt and individual
isomers thereof.

9. A method of Claim B-Wherein the compound is 4-[1~
hydroxy-4-[4-(hydroxydiphenylmethyl)-l-piperidinyl]butyl]-
a,a-dimethyl-benzeneacetic acid.

10. A method of Claim 8 wherein the compound is (R)-4-
[1-hydroxy-4-[4-(hydroxydiphenylmethyl)-1-

piperidinyl]butyl]-a,a-dimethyl—benzeneacetic acid.

11. A method of Claim 8 whereln the compound is (S)—4-

- [1-hydroxy-4-[4- (hydroxydlphenylmethyl) 1-

plperldlnyl]butyl]-u,a—dlmethyl-benzeneacetlc acid.

12. The use in the manufacture of a medicament for
providing an antihistaminic effect in a hepatically
impaired patient in need thereof comprising administering
to said patient an effective antihistaminic amountrof a
compound of the formula

<@
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a B
wherein

15 Ry is hydrogen or hydroxy;

Rz is hydrogen;

or Ry and R; taken together form a second bond between
the carbon atoms bearing R; and Ry;

n is an integer of from 1 to 5;

20 R3 is -COOH or -COOalkyl wherein the alkyl moiety has
from 1 to 6 carbon atoms and is straight or branched;
each of A and B is hydrogen or hydroxy with the proviso
that at least one of A or B is hydrogen;

or a pharmaceutically acceptable salt and individual
25 1somers thereof.

13. A method of Claim 12 wherein R; is hydroxy.
14. A method of Claim 13 wherein n is 3.

30
15. A method of Claim 14 wherein A and B are both

hydrogen.

35
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16. A method of Claim 12 wherein the compound is 4-[1-
hydroxy-4-[4—( hydroxydiphenylmethyl) -l-piperidinyllbutyl]-
¢,e-dimethyl-benzeneacetic acid.

5 17. ‘A method of Claim 12 wherein the compound is (R)--
4-[1l-hydroxy-4-[4-(hydroxydiphenylmethyl)-1-
piperidinyl]butyl]-a,a-dimethyl-benzeneacetic acid.

18; A method of Claim 12 wherein the compound is (S)-
10 4—[l—hydroxy-4—[4-(hYd:odeiphenylmethyl)—l-,
,piperidinyl]butyl]—a,a4dimethyl-benzeneacetic acid.

19. The use in the manufacture of a medicament for
providing an antihistaminic effect in a patient in need
15 thereof while avoiding the cardiac events associated with
the administration of terfenadine comprising administering
to said patient anreffective antihistaminic amount of a
compound of the formula

7- C($)2R;
20
, , I OH
25 | :
(CHp) g—CH —— /v\gwcmfmzm
| e |
| , A B :
30

35
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wherein
R; is hydrogen or hydroxy;
Rz is hydrogen;
or R; and R; taken together form a second bond between
5 the carbon atoms bearing R; and Ry;
n is an integer of from 1 to 5;
R3 is -COOH or -COOalkyl wherein the alkyl moiety has
from 1 to 6 carbon atoms and is straight or branched;
each of A and B is hydrogen or hydroxy with the proviso
10 that at least one of A or B is hydrogen;
or a pharmaceutically acceptable salt and individual
isomers thereof.

20. A method of Claim 19 wherein the compound is 4-[1-
15 hydroxy-4-[4—(hydroxydiphenylmethyl)-l—piperidinyl]butyl]-
o,e-dimethyl-benzeneacetic acid.

21. A method of Claim 19 wherein the compound is (R)-
4-[1l-hydroxy-4-[4-(hydroxydiphenylmethyl)~-1-
20 piperidinyllbutyl]-a,a~dimethyl-benzeneacetic acid.

22. A method of Claim 19 wherein the compound is (S)-
4-[1-hydroxy-4-[4-(hydroxydiphenylmethyl)~1-

piperidinyllbutyl]l-a,a~dimethyl-benzeneacetic acid.
25

30

35



INTERNATIONAL SEARCH REPORT

PCT/US 93/03151

International Application No

L CLASSIFICATION OF SUBJECT MATTER  (if several classification symbols spply, indicate all)6

According to International Patent Classification (IPC) or to both National Classification and IPC
Int.C1. 5 A61K31/445

II FIELDS SEARCHED

Minimum Documentation Searched?

Classification System

Classification Symbols

Int.C1. 5 A61K

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fields Searched®

IIL. DOCUMENTS CONSIDERED TO BE RELEVANT®

Category ©

Citation of Document, 11 with indication, where appropriate, of the relevant passages 12

X

US,A,4 285 958 (CARR ET AL)
25 August 1981

cited in the application
see the whole document
US,A,4 254 129 (CARR ET AL)
3 March 1981

cited in the application
see the whole document

J. PHARM. BIOMED. ANAL.
vol. 9, no. 10, 1991,

pages 929 - 933

spectrometry.’

T.M. CHEN ET AL 'Determination of the
metabolites of terfenadine in human urine
by thermospray liquid chromatography-mass

1-20

1-20

© Special categories of cited documents : 10

“A" document defining the general state of the art which is not
considered to be of particular relevance

“E" eariier document but published on or after the international
filing date

“L”" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0" document referring to an oral disclosure, use, exhibition or
other means

“P* document published prior to the internatioual filing date but
later than the priority date daimed

“T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step

“Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art.

“&" document member of the same patent family

IV. CERTIFICATION

Date of the Actual Completion of the Internationai Search

22 JUNE 1993

Date of Mailing of this International Search Report

01079

International Searching Authority

EUROPEAN PATENT OFFICE

Signature of Authorized Officer

KLAVER T.

Form PCT/ISA/210 (second sheel} (Janaary 1985)

Relevant to Claim NoJl3




z
&
[+
| 3
=]
4
=]

ANNEX TO THE INTERNATIONAL SEARCH REPORT
ON INTERNATIONAL PATENT APPLICATION NO. lsli 9303;2_},71

This annex lists the patent family members relating to the patent documents cited in: the ahove-mentioned international search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 22/06/93

. Patent document Publication Patent family Publication
cited in search report date member(s) date
~ US~A-4285958 25-08-81 US-A- 4254130 03-03-81

AT-B- 376207 25-10-84
AU-B- 536463 10-05-84
AU-A- 5501880 16-10-80
BE-A~ - 882704 31-07-80
CA-A- 1123439 11-05-82
- CH=A- 648019 28-02-85
DE-A,C 3005948 30-10-80
FR-A,B 2453853 07-11-80
GB-A,B 2048258 10-12~-80
JP-A- 55139360 31-10-80
NL-A- 8000762 14-10-80
SE-B- 448727 - 16-03-87
SE-A- 8002635 11-10-80

US-A-4254129 03-03-81 AT-B- 376208 25-10-84
' AU-B- 531146 11-08-83
AU-A- 5501680 16-10-80

BE-A- 882703 31-07-80

CA-A- 1123438 11-05-82

CH=-A- 643245 30-05-84

DE-A,C 3007498 23-10-80

FR-A,B 2453854 07-11-80

GB-A,B 2048258 10-12-80

JP-B- 1032823 10-07-89

JP-C- 1555761 23-04-90

JP-A- 55141469 05-11-80

NL-A- 8000754 14-10-80

SE-B- 448726 16-03-87

SE-A- 8002634 11-10-80

US-A- 4285957 = 25-08-81

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

A



	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

