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I/We being the person(s) identified below as the Applicant,, request the 
grant of a patent to the person identified xelow as the Nominated Person, 
for an invention described in the accompanying standard complete 
specification.
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·..· S Imperial Chemical House, Millbank, London SU1P 3JF, UNITED KINGDOM
09 Ο o 9 9 0

o o

2’0 [54]Invention Title:
0 0 9 0
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[72]Names Of Actual Inventors:

Mitchell Glass, ross Lee Stein, Joseph Campbell Williams
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[74]Add- ass for Service:

PHILLIPS ORMONDE & FITZPATRICK 
Patent and Trade Mark Attorneys

367 Collins Street 
Melbourne 3000 AUSTRALIA
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Details of basic application(s): -
528,295 UNITED STATES OF AMERICA US 24 May 1990

I am/We are not an opponent or eligible person described in section 33-36 of 
the Act
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CONVENTION

AUSTRALIA

Patents Act 1990

NOTICE OF ENTITLEMENT
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I, DAVID JOHN TADGELL

of PHILLIPS ORMONDE & FITZPATRICK, 367 Collins Street, Melbourne, 
Victoria, Australia

being Attorneys for IMPERIAL CHEMICAL INDUSTRIES PLC, the applicant, state 
the following:

1. The nominated person (applicant) is entitled to the grant of a 
patent by contract of employment of the actual inventor(s).

2. The nominated person (applicant) is entitled to claim priority 
from the basic convention application as the assignee of the 
applicants of said application.

3. The basic convention application was the first made in a 
Convention country in respect of the invention the subject of 
the application.

Dated: 20 May 1991

"(DAVID
(Signature)

JOHN^TADGELL)

To: The Commissioner of Patents

PHILLIPS ORMONDE & FITZPATRICK 
Our Ref: 210864
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(12) PATENT ABRIDGMENT (11) Document No, AU-B-77195/91
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance no. 647788

(54) Title
THERAPEUTIC AGENT

International Patent Classtficatlon(s)
(51)5 A61K 031/40

(21) Application No. : 77195/91 (22) Application Date : 20.05.91

(30) Priority Data

(31) Number (32) Date (33) Country
528295 24.05.90 US UNITED STATES OF AMERICA

(43) Publication Date :28.11.91 .

(44) Publication Date of Accepted Application ; 31.03.94

(71) Applicant(s)
IMPERIAL CHEMICAL INDUSTRIES PLC

(72) Inventor(s)
MITCHELL GLASS; ROSS LEE STEIN; JOSEPH CAMPBELL WILLIAMS 

(74) Attorney or Agent
PHILLIPS ORMONDE & FITZPATRICK , 367 Collins Street, MELBOURNE VIC 3000

(56) Prior Art Documents
AU 77197/91 A61K 037/02 
AU 77194/91 A61K037/02

(57) Claim

1. A therapeutic product when used in the treatment of 
adult respiratory distress syndrome which comprises
4-(4-chlorophenylsulphonylcarbamoyl)benzoyl-L-valyl-L-proline 

1(RS)-(1-tri-fluoroacetyl-2-methylpropyl)amide, or a
pharmaceutically acceptable salt thereof.



AUSTRALIA

Patents Act

COMPLETE SPECIFICATION 
(ORIGINAL)

Class Int. Class
Application Number:

Lodged:

Complete Specification Lodged:
Accepted:

Published:

Priority

Related Art:

Name of Applicant:

Imperial Chemical Industries PLC

Actual Inventor(s):
Mitchell Glass, Ross Lee Stein and Joseph Campbell Williams 

Address for Service:

PHILLIPS ORMONDE & FITZPATRICK 
Patent and Trade Hark Attorneys

367 Collins Street 
Melbourne 3000 AUSTRALIA

Invention Title:

THERAPEUTIC AGENT

Our Ref : 216864
POF Code: 1453/1453

The following statement is a full description of this invention, including 
the best method of performing it known to applicant(s):
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THERAPEUTIC AGENT

This invention describes a novel therapeutic agent and, more 
particularly, the use of 4-(4-chlorophenylsulphonylcarbamoyl)- 
benzpyl-L-valyl-L-proline 1(RS)-(l-trifluoroacetyl-2-methylpropyl)- 
amide, or a pharmaceutically acceptable salt thereof, in the 
prevention or treatment of adult respiratory distress syndrome 
(hereinafter ARDS). (Although the therapeutic product is named here 
as 'l(RS), the invention described herein includes any ratio of the 
1(R)- and l(S)-isomers of the above named compound, or the 
pharmaceutically acceptable salts thereof.)

ARDS is a major cause of morbidity (160,000-300,000 cases 
per year in the U.S.A.) and mortality (70-90% mortality) without 
effective therapy. ARDS is the final common pathway for a number of 
acute injuries, ranging from massive transfusion to neurological 
injury to sepsis. Lung injury is manifest as pulmonary edema, 
frequently hemorrhagic, with normal left-sided cardiac pressures 
(hence non-cardiogenic pulmonary edema). Current therapy consists of 
oxygen, antibiotics and supportive measures.

Neutrophil activation appears to be involved in the 
majority of cases of ARDS. There is evidence of elastolytic activity 
in secretions from ARDS patients. There is also neutrophil 
accumulation consistent with brisk, chemotaxis and neutrophil 
activation. One hundred percent of patients who have undergone 
pulmonary thromboendarterectomy have developed ARDS localized to the 
re-perfused segment or lobe.

Accordingly, the present invention provides a novel therape­
utic agent for use in the prophylactic or therapeutic treatment of 
ARDS in a mammal, especially a human, in need thereof which product 
comprises 4-(4-chlorophenylsulphonylcarbamoyl)benzoyl-L-valyl-L- 

proline l(RS)-(l-trifluoroacetyl-2-methylpropyl)amide, or a 
pharmaceutically acceptable salt thereof.

Docket No. 35747
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As a further aspect of the invention, there is provided the
use of 4-(4-chlorophenylsulphonylcarbamoyl)benzoyl-L-valyl-L-proline
l(RS)-(l-trifluoroacetyl-2~methylpropyl)amide, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for the
prophylactic or therapeutic treatment of ARDS.

As another aspect of the invention, there is provided a 
method of prevention or treatment of ARDS in a mammal, especially a 
human, in need thereof with 4-(4-chlorophenylsulphonylcarbamoyl)~ 
benzoyl-L-valyl-L-proline l(RS)-(l-trifluoroacetyl-2-methylprop- 
yl)amide, or a pharmaceutically acceptable salt thereof.

As yet another aspect of the invention, there is provided a 
method of prevention or treatment of ARDS with 4-(4-chloro- 
phenylsulphonylcarbamoyl)benzoyl-L-valyl-L-proline l(RS)-(l-tri~ 
fluoroacetyl-2-methylpropyl)amide, or a pharmaceutically acceptable 
salt thereof, in combination with one or more other agents indicated 
for the prevention or treatment of ARDS. Such agents include, but are 
not limited to, antibiotics, bronchodilators, corticosteroids, oxygen, 
mucolytics, and mucorheologic agents.

Suitable pharmaceutically acceptable salts of 4-(4-chloro- 
phenylsulphonylcarbamoyl)benzoyl-L~valyl-L~proline l(RS)-(l-tri- 
fluoroacetyl-2-methylpropyl)amide (hereafter referred to as "the 
Compound1') include, for example, those described in United States 
patent 4,910,190, for example, alkalai metal and alkaline earth metal 
salts (such as sodium, potassium, calcium or magnesium salts), 
ammonium salts, and salts with organic bases affording a 
pharmaceutically acceptable cation. A preferred salt of the Compound 
for use for prevention or treatment of ARDS is, for example, a sodium 
or potassium salt.

The Compound and its production are described in United 

States patent 4,910,190 where it was referred to as 3(RS)-[4-[(4- 

chlorophenyl)sulfonylaminocarbony1]phenylcarbony1]-L-valyl-N-[3- 

(1,1, l-trifluoro-4-niethyl-2-oxopentyl) ]-L-pt.‘olinamide, but the name 

given hereinabove is now preferred. It is noted that Dess-Martin 

periodinane, described as the preferred oxidant and used in the final 

step for the production of the Compound in Examples 104 and 121, may 

in certain circumstances constitute an explosive hazard. Accordingly, 

it may be preferred to use an alternative oxidant for preparing the
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ketone from the corresponding alcohol. Alternative methods which may 
be useful include the use of oxalyl chloride, dimethyl sulfoxide and a 
tertiary amine (with the best results being obtained with 10-20 
equivalents of oxidizing agent); the use of acetic anhydride and 
dimethyl sulfoxide; the use of chromium trioxide pyridine complex in 

methylene chloride; and the use of alkaline potassium permanganate 
solution. For example, the Compound may be obtained from the 
corresponding alcohol in approximately 60% yield using two equivalents 
of the latter oxidant.

In use, the Compound will generally be administered for 
prophylactic or therapeutic treatment of ARDS in the form of a 
conventional pharmaceutical composition, for example, as generally 
described in United States patent 4,910,190, and preferably as an 
intravenous injection. A formulation providing a solution containing 
a concentration of 10 mg/mL of the Compound and suitable for use with 
a nebulizer or as an injectable solution is described below in Example
1. A suitable nebulizer for use is, for example, a RETEC (trademark) 
nebulizer, in which the solution is nebulized with compressed air.

In general, the therapeutic agent will be administered to 
humans at a daily dose in the range of, for example, 1 to 20 mg/kg 

(especially 5 to 7 mg/kg) of the Compound intravenously. However, it 
readily will be understood that it may be necessary to vary the dose 
of therapeutic product administered in accordance with well known 
medical practice to take account of the nature and severity of the 
ARDS under treatment, concurrent therapy, and the age, weight and sex 
of the patient receiving treatment. It similarly will be understood 
that generally equivalent amounts of a pharmaceutically acceptable 
salt of the Compound also may be used.

The utility of the Compound, or a pharmaceutically 
acceptable salt thereof, in the treatment of ARDS may be demonstrated 
in a therapeutic intervention trial, for example as described below in 
Study A, in which improvement in clinical or biochemical parameters 
may be measured. The utility of the Compound or a pharmaceutically 
acceptable salt thereof, in the prevention of ARDS may be demonstrated 
in a prophylactic trial using the therapeutic agent for prophylaxis in 

patients at risk for ARDS, for example as described below in Study B,
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in which clinical evidence of the occurrence of ARDS, as well as 
improvement in clinical and biochemical parameters may be measured.

Study A in ARDS is an interventional trial using a 

randomized, double blind, parallel study in 24 adult patients assigned 
to receive 5 to 7 mg/kg/day of the Compound or vehicle (placebo) to be 
administered by intravenous infusion for 7 to 14 days. A formulation 
as described in Example 1 may be used for the treatment group, and a 
similar formulation without the Compound for the vehicle (control) 
group. Clinical outcomes which are evaluated include mortality, 
pulmonary hemodynamics, and supplemental oxygen requirement. 
Physiological sequelae, such as on pulmonary hypertension and 
pulmonary mechanics also may be evaluated.

Study B in ARDS is a prophylactic trial using a randomized, 
double-blind, parallel study design to be conducted in 10-20 patients 
administered 5-7 mg/kg/day of the Compound or placebo intravenously 
for 3 to 4 days prior to pulmonary thromboendarterectomy. Dosing is 
continued for 3 days to 1 week postoperatively. Clinical outcomes 
which are evaluated include radiographic or pulmonary hemodynamic 
evidence of ARDS in re-perfused lobes. In this study, the patients 
act as their own controls (by use of the other, nonoperated lung) for 
physiological measurements or for bronchoalveolar lavage fluid for 
biochemical measurements, such as, for example protein leakage.

The following non-limiting Example illustrates a typical 
formulation of the Compound for use in the method of treatment 
provided by the invention.
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Example 1

This example provides a formulation for 4-(4-chlorophenyl- 

sulphonylcarbamoyl)benzoyl-L-valyl-L-proline l(RS)-(l-trifluoro- 
acetyl-2-methylpropyl)amide, listed as a THERAPEUTIC AGENT, which 
provides a strength of 10 mg/mL in phosphate-buffered saline and is 
suitable for a nebulizer solution or for an injectable solution. A 
corresponding PLACEBO formulation is also provided. The prepared 
solutions are preferably sealed in ampules of a convenient size, for 
example 5 mL, and stored with refrigeration until use.

INGREDIENT WEIGHT PER mL___________ ,

10.0 mg :PLACEBO

THERAPEUTIC AGENT (1) 10.0 mg —

Dibasic Sodium Phosphate, 
Heptahydrate, USP

11.97 mg 10.74 mg

Monobasic Sodium Phosphate, 
Monohydrate, USP

0.74 mg 1.25 mg

Sodium Chloride, USP 4.50 mg 5.48 mg

1 N Sodium Hydroxide Solution 
or 0.05 M Monobasic Sodium 
Phosphate Solution (2)

q.s. q.s.

Water for Injection, USP 1.0 mL 1.0 mL
q.s. ad (1.01 gm) (1.01 gm)

(1) The nominal concentration of THERAPEUTIC AGENT in this
formulation is 10 mg/mL. A manufacturing adjustment is made
for the drug substance purity. 

(2) Added to adjust pH to 7.0-7.5
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MANUFACTURING DIRECTIONS: THERAPEUTIC AGENT

1. Charge approximately 90% of the required amount of Water for 
Injection, USP to a vessel equipped with a suitable agitation 
device, and connected to a heater/cooler circulation bath.

2. Adjust the temperature of the circulation bath to 30 °C.

3. Charge with continuous stirring, the required amount of Dibasic 
Sodium Phosphate, Heptahydrate, USP end continue stirring until 
dissolved.

4. Charge very slowly with continuous stirring the required amount 
of THERAPEUTIC PRODUCT.

5. Continue to stir for approximately 30 minutes until dissolved, 
then decrease the temperature of the circulation bath to 25 °C.

6. Charge with continuous stirring the required amount of Monobasic 
Sodium Phosphate, Monohydrate, USP and continue stirring until 
dissolved.

7. Charge with continuous stirring the required amount of Sodium 
Chloride, USP and continue stirring until dissolved.

8. Measure the pH and adjust to 7.0 to 7.5 with 1 N Sodium Hydroxide 
Solution or 0.05 M Monobasic Sodium Phosphate Solution, if 
necessary.

9. Bring the hatch to final weight (calculated from specific gravity 
of 1.01) with Water for Injection, USP.

10. Aseptically filter the bulk solution into a suitable, sterilized 
filling vessel. Aseptically fill and seal the ampules.

11. Leak test ampules and visually inspect for particulate matter and 
other defects.

MANUFACTURING DIRECTIONS: PLACEBO

The procedure listed above is carried out with the 
omission of steps 2, 4 and 5, and without the need for 
temperature control.



The claims defining the invention are as follows:

1. A therapeutic product when used in the treatment of 
adult respiratory distress syndrome which comprises

5 4-(4-chlorophenylsulphonylearbamoyl)benzoyl-L-valyl-L-proline
1(BS)-(1-tri-fluoroacetyl-2-methylpropyl)amide, or a

pharmaceutically acceptable salt thereof.

2. A product as claimed in claim 1 wherein the
10 pharmaceutically acceptable salt is selected from alkali

metal and alkaline earth metal salts, ammonium salts, and 
salts with organic bases affording a pharmaceutically 
acceptable cation.

15 3. A method for the treatment of adult respiratory
distress syndrome in a mammal in need thereof which 
comprises administering to said mammal an effective amount 
of 4-(4-chlorophenylsulphonylcarbamoyl)benzoyl-L-valyl-L- 
proline 1(R§)-(1-trifluoroacetyl-2-methylpropyl)amide, or a

20 pharmaceutically acceptable salt thereof.

4. A method as claimed in claim 3 wherein the 
pharmaceutically acceptable salt of the acid is selected 
from alkali metal and alkaline earth metal salts, ammonium

25 salts, and salts with organic bases affording a 
pharmaceutically acceptable cation.

5. A method as claimed in claim 3 or 4 where in 
addition another pharmacological agent indicated for the

30 treatment of adult respiratory distress syndrome is 
administered to said mammal.

6. A method as claimed in claim 5 wherein the other 
pharmacological agent is selected from antibiotics,

35 bronchodilators, corticosteroids, oxygen, mucolytics and 
mucorheologic agents.



7. A therapeutic product as claimed in claim 1
substantially as hereinbefore described with reference to 
the example.

5
DATED: 24 January 1994

PHILLIPS ORMONDE & FITZPATRICK 
Attorneys for:

10 IMPERIAL CHEMICAL INDUSTRIES PLC
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ABSTRACT

There is provided a novel therapeutic agent for use 
in the prevention or treatment of adult respiratory distress 
syndrome and for use in the manufacture of a medicament for the 
prevention or treatment of adult respiratory distress syndrome, 
as well as a method of prevention or treatment of adult 
respiratory distress syndrome with the therapeutic agent and a 
method of treatment of cystic fibrosis with the therapeutic 
agent in combination with one or more other agents indicated 
for the treatment of adult respiratory distress syndrome.


