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, and phannaceutically acceptable salts and complexes thereof for the preparation of a pharmaceutical com-
position for the treatment of a neurological disease or disorder.

The use according to claim 1, wherein the compound is selected from the group consisting of compounds 54-66,
68-71, 75, 76. 78, 79, 81-90, 92-98, 100, 101, 103, 105. 106, 108, 109. 111, 114-122, 124-136, 138,139,141-144,

148-150. and pharmaceutically acceptable salts and complexes thereof.

The use according to claim 1, wherein the compound is selected from the group consisting of compounds 54-66,
69, 70. 75. 76, 81-83, 85-97, 100- 103, 105, 106, 108, 109, 111, 115, 118-122, 125-133,135-139, 142, 144-150,

and pharmaceutically acceptable salts and complexes thereof.

The use according to claim 1, wherein the compound is selected from the group consisting of compounds 54-66,
69, 70. 75, 76, 81-83, 85-90, 92-97,100,101,103,105,106. 108,109,111, 115, 118-122,125-133, 135,136,138.

139, 142. 144, 148-150, and phannaceutically acceptable salts and complexes thereof.

The use according to claim 1, wherein the compound is selected from the group consisting of compounds 54-66,
69, 82, 83. 89-97, 103, 111. 118-120, 122. 126, 135-138, 142. 144, 145. 147-150, and pharmaceutically acceptable
salts and complexes thereof.

The use according to claim 1. wherein the compound is selected from the group consisting of compounds 54-66,
69. 82, 83, 89-90, 92-97, 103, 111, 118-120, 122, 126. 135, 136. 138, 142, 144, 148-150, and pharmaceutically
acceptable salts and complexes thereof.

The use according to claim 1, wherein the compound is selected from the group consisting of compounds 60, 66.
69. 103, 111, 118-120, 122, 136, 138, 142, 144, 148-150, and phannaceutically acceptable salts and complexes
thereof.

The use according to claim 1, wherein the compound is selected from the group consisting of compounds 118-122,
137, 145, 148-150, and pharmaceutically acceptable salts and complexes thereof.

The use according to claim 1, wherein the compound is selected from the group consisting of compounds 118-122,
148-150, and pharmaceutically acceptable salts and complexes thereof.
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10. The use according to claim 1, wherein the compound is selected from the group consisting of compounds 63 and
64 and pharmaceutically acceptable salts and complexes thereof.

11. The use according to claim 1, wherein the compound is selected from compound 119, and pharmaceutically ac-
ceptable salts and complexes thereof. '

12. The use according to claim 1, wherein the compound is selected from compound 144, and pharmaceutically ac-
ceptable salts and complexes thereof.

13. The use of compound 60, and pharmaceutically acceptable salts and complexes thereof for the preparation of a
pharmaceutical composition for the treatment of a neurological disease or disorder.

14. Use of a compound having the formula:

 
wherein:

X is independently selected from the group consisting of -Br. —Cl. -F, -I,-CF3, alkyl, -OH, -OCF3. -O-alkyl, and
-O-acyl;

R1 is independently selected from the group consisting of -H, C1-C4 alkyl, and -O-acyl;
R2 is independently selected from the group consisting of -H. alkyl, and hydroxyalkyl, or both Rzs together are
mine; '

R4 is phenoxy which is optionally substituted with —F, -Cl, -Br, -I. -CF3, alkyl, -OH .- OCF3-O-alkyl, or -O-acyl; and
m is independently an integer from 0 to 5; and phannaceutically acceptable salts and complexes thereof pro-
vided that said compound is not:

3-(p-isopropoxyphenoxy)-3-phenylpropylamine
3-(2'-methyl-4',5’-dichlorophenoxy)-3-phenylpropylamine
3-(p-t-butylphenoxy)-3-phenylpropylamine
3-(2'.4'-dichlorophenoxy)-3-phenyl-2—methyI propylamine
3-(o-ethylphenoxy)—3-phenylpropylamine
3-(o-methoxyphenoxy)—3-phenylpropylamine
3-phenoxy-3-phenylpropylamine

for the preparation of a pharmaceutical composition for the treatment of a neurological disease or disorder.

'15. Use of a compound having the formula

 
wherein:
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X is independently selected from the group consisting of-F. -Cl. -Br, -l, -CF3 alkyl, -OH, ~OCF3, -O-alkyl. and
-O-acyl;

R1 is independently selected from the group consisting of -H. C1-C4 alkyl, and -O-acyl;
R2 is independently selected from the group consisting of -H, C1-C4 alkyl, and hydroxyalkyl. or both R25 to-
gether are imino; '
R3 is selected from the group consisting of methyl and ethyl; ~

R4 is phenoxy which is optionally substituted with -F, -Cl, -Br, -I, -CF3. alkyl, -OH. -OCF3, -O-alkyl, or -O-acyl;
and m is independently an integer from 0 to S; and pharmaceutically acceptable salts and complexes thereof
provided that said compound is not

N-methyl 3-(o-chloro-p—tolyloxy)-3-phenyl-1-methylpropylamine
N-methyl 3-(p-tolyloxy)—3-phenylpropylamine

N-methyl 3—(o-chloro-p—iscpropylphenoxy)-3-phenyl-2—methylpropylamine
N-methyl 3-(p-iodophenoxy)-3-phenyl-propylamine
N-methyl 3-(3-n propylphenoxy)-3-phenyl-propylamine

N-methyl 3-(p-trilluoromethylphenoxy)—3-phenylpropylamine
N-methyl 3-(m-chlorophenoxy)-3-phenylpropylamine
N-methyl 3—(p-lluorophenoxy)-3-phenylpropylamine
N-methyl 3-(o-methoxyphenoxy)-3-phenylpropylamine
N-methyl 3-(o-methoxyphenoxy)-3-phenylpropylamine
N-methyl 3-(o-lluorophenoxy)-3-phenylpropylamine
N-methyl 3—(m-fluorophenoxy)—3—phenylpropylamine
N-methyl 3-(p-chlorophenoxy)-3-phenylpropylamine
N-methyl 3-(m—fluorophenoxy)-3-phenylpropylamine
N-methyl 3—phenoxy-3-phenyl-2-methylpropylamine
N-methyl 3-phenoxy-3-phenyl-1-methylpropylamine
N-methyl 3-phenoxy-3-phenylpropylamine
N-methyl 3-(o-trifluoromethylphenoxy)-3-phenylpropylamine
N-methyl 3-(m-rnethoxyphenoxy)-3-phenylpropylamine
N-methyl 3-(o,p-difluorophenoxy)-3-phenylpropylamine

N—ethyl-3-(o-iodophenoxy)-3-phenylpropylamine
N-methyl-3-(o-chlorophenoxy)-3-phenylpropylamine
N-methyl-3—(o-bromophenoxy)-3-phenylpropylamine

for the preparation of a pharmaceutical composition for the treatment of a neurological disease or disorder.

16. Use of a compound having the formula:

 
wherein:

(X)m is selected from the group consisting of meta-fluoro, meta-chloro, Ortho-O-C,-C4 alkyl, ortho-methyl,
ortho-fluoro. ortho-chlorc, meta-O-C1-C4 alkyl, meta-methyl, ortho-OH, and meta-OH;

R1 is H;
R2 is H;

R3 is selected from the group consisting of methyl and ethyl;
R4 is phenoxy which is optionally substituted with -F, -Cl. -Br, -I, -CF3, alkyl, -OH, -OCF3. -O—alkyl. or -O-acyl;
and pharmaceutically acceptable salts and complexes thereof. for the preparation of a pharmaceutical com-
position for the treatment of a neurological disease or disorder.
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17. The use of any one of claims 1 to 16. wherein the neurological disease or disorder comprises stroke, head trauma.

spinal cord injury, spinal cord ischemia. ischemia- or hypoxia-induced nerve cell damage. epilepsy, pain, anxiety.
neuropsychiatric or cognitive deficits due to ischemia or hypoxia such as those that frequently occur as a conse-
quence of cardiac surgery under cardiopulmonary bypass, Alzheimer's disease. Huntington's disease, Parkinson's
disease. or amyotyrophic lateral sclerosis. ' ‘

18

19

20

21

22

. The use of claim 17. wherein said stroke is global ischemic.

. The use of claim 17, wherein said stroke is focal ischemic.

. The use of claim 17, wherein said stroke is hemorrhagic.

. The use of claim 17, wherein the neurological disease or disorder comprises Parkinson's disease.
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and pharmaceutically acceptable salts thereof.

23. The compound according to claim 22, selected from the group consisting of compounds 54-66. 69. 76. 82, 83.
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88~90,92-96.101.102.103.105,108,109,111,115.118-122,125-127,129—131,135-139,142,144,145,148-150,
or pharmaceutically acceptable salts thereof.

The compound according to claim 22, selected from the group consisting of compounds 54-66. 69. 82, 83, 89, 90,
93-96. 103, 111,118-120, 122, 126. 135-138, 142.144.145.148-150, or pharmaceutically acceptable salts thereof.

The compound according to claim 22, selected from the group consisting of compounds 60, 66, 69, 103, 111,
118-120, 122, 136-138, 142, 144, 145, 148-150, or phannaceutically acceptable salts thereof.

The compound according to claim 22. selected from the group consisting of compounds 118-122, 137, 145,
148-150, or phannaceutically acceptable salts thereof.

The compound according to claim 22, selected from the group consisting of compounds 118-122,148-150, or
pharmaceutically acceptable salts thereof.

28.

29.

30.

31.

32.

33.

The compound according to claim 22, selected from the group consisting of compounds 63 and 64, or pharma-
ceutically acceptable salts thereof.

The compound according to claim 22, which is compound 119, or phannaceutically acceptable salts thereof.

The compound according to claim 22, which is compound 144, or pharmaceutically acceptable salts thereof.

Compound 60, or phannaceutically acceptable salts thereof.

A compound of the formula:

 
wherein:

X is independently selected from the group consisting of -Br. -Cl, -F, -I,-CF3, alkyl, -OH, -OCF3, -O-alkyl, and
-O-acyl;

R1 is independently selected from the group consisting of -H, C1-C4 alkyl, and -O-acyl;

R2 is independently selected from the group consisting of -H, alkyl, and hydroxyalkyl, or both Rzs together are
imino;

R4 is phenoxy which is optionally substituted with -F, -Cl, -Br, -I, -CF3. alkyl, -OH,- OCF3 -O-alkyl, or -O-acyl; and
m is independently an integer from 1 to 5; and pharmaceutically acceptable salts and complexes thereof:

A compound of the formula:

 
92

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0513



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0514

EP 0 831 799 B1

wherein:

X is independently selected from the group consisting of —F, -Cl, -Br, -I. -CF3 alkyl, -OH, -OCF3, -O-alkyl, and
-O-acyl;

R1 is independently selected from the group consisting of-H, C,~C4 alkyl, and -O-acyl;
R2 is independently selected from the group consisting of-H. C1-C4 alkyl, and hydroxyalkyl, or both Rzs together
are imino;

R3 is selected from the group consisting of methyl and ethyl;
R4 is phenoxy which is optionally substituted with -F. -Cl, -Br. -I, -CF3. alkyl, -OH. -OCF3, -O-alkyl, or -O-acyl;

and m is independently an integer from 1 to 5; and pharmaceutically acceptable salts and complexes thereof

provided that said compound is not N-methyl 3-(m-trifluoromethylphenoxy)-3-(4-fluorophenyl)propylamine.

34. A compound of the formula:
15
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55 
Compound 35

 
(X)m is selected from the group consisting of meta-fluoro, meta-chloro. ortho-0-C,-C4 alkyl, ortho-methyl,
ortho-fluoro. ortho-chloro, meta-0- C1-C4 alkyl, meta-methyl. ortho-OH. and meta-OH;

R1 is H;

R2 is
R3 is selected from the group consisting of methyl and ethyl;
R4 is phenoxy which is optionally substituted with —F, -Cl, —Br. —I, -CF3, alkyl, —OH. -OCF3, -O-alkyl, or -O-acyl;
and pharmaceutically acceptable salts and complexes thereof.

35. A pharmaceutical composition comprising a compound which is selected from the group consisting of
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and pharmaceutically acceptable salts thereof in a pharmaceutically acceptable carrier.

The pharmaceutical composition according to claim 35. comprising a compound selected from the group consisting

ofcompounds 54-71. 73, 76-79, 81-84, 88-90, 92-98, 101-103,105,107-109,111,115,117-123,125-127.129-136,
138. 139, 142, 144-146, 148-150. and pharmaceutically acceptable salts thereof, in a pharmaceutically acceptable
carrier. <

The pharmaceutical composition according to claim 35, comprising a compound selected from the group consisting

ofcompounds 54-66, 69, 70, 75, 76, 81-83. 85-90, 92-97, 100-103, 105,106,108, 109. 111,115. 118-1 22, 125-133,
135-139, 142. 144-146, 148-150, and pharmaceutically acceptable salts thereof. in a pharmaceutically acceptable
carrier.

The pharmaceutical composition according to claim 35. comprising a compound selected from the group consisting
of compounds 54-66, 69. 70, 76, 81-83, 88-90, 92-97, 101-103, 105, 106, 108, 109, 111. 115, 118-122, 125-127,
129-133, 135. 136, 138, 139, 142. 144-146, 148-150, and pharmaceutically acceptable salts thereof, in a phar-

maceutically acceptable carrier.

The pharmaceutical composition according to claim 35. comprising a compound selected from the group consisting
of compounds 54-66, 69. 82, 83, 89, 90, 93-97. 103, 111, 118-120. 122, 126, 135- 138, 142, 144, 145, 148-150,
and pharmaceutically acceptable salts thereof, in a pharmaceutically acceptable carrier. '

The pharmaceutical composition according to claim 35, comprising a compound selected from the group consisting

of compounds 54-66.69.82.133, 89, 90. 93-97, 103,111, 118-120.122. 126,135. 136,138,142, 144,145, 148-150.
and pharmaceutically acceptable salts thereof, in a pharmaceutically acceptable carrier. «

The phannaceutical composition according to claim 35, comprising a compound selected from the group consisting
of compounds 60, 66, 69, 103, 111 , 118-120, 122, 136-138, 142. 144, 145. 148-150, and pharmaceutically accept-
able salts thereof. in a pharmaceutically acceptable carrier.

The pharmaceutical composition according to claim 35, comprising a compound selected from the group consisting
of compounds 118-122, 137. 145. 148-150. and pharmaceutically acceptable salts thereof. in a pharmaceutically
acceptable carrier.

The pharmaceutical composition according to claim 35, comprising a compound selected from the group consisting
of compounds 118-122, 148-150. and pharmaceutically acceptable salts thereof. in a pharmaceutically acceptable
carrier.

The pharmaceutical composition according to claim 35, comprising a compound selected from the group consisting
of compounds 63 and 64, and pharmaceutically acceptable salts thereof, in a pharmaceutically acceptable carrier.

The phannaceutical composition according to claim 35. comprising a compound selected from compound 119.
and phannaceutically acceptable salts thereof, in a pharmaceutically acceptable carrier.

The pharmaceutical composition according to claim 35, comprising a compound selected from compound 144,
and phannaceutically acceptable salts thereof, in a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising a compound selected from compound 60, and pharmaceutically accept-
able salts thereof. in a phannaceutically acceptable carrier.

. A pharmaceutical composition comprising a compound of claim 32. in a phamiaceutilly acceptable carrier.

A pharmaceutical composition comprising a compound of claim 33, in a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising a compound of claim 34, in a pharmaceutically acceptable carrier.

The pharmaceutical composition of any one of claims 35-50 adapted for the treatment of a neurological disease
or disorder.

102
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52. The pharmaceutical composition of claim 51. wherein said neurological disease or disorder is selected from the

group consisting of stroke. head trauma, spinal cord injury, epilepsy, anxiety. Alzheimer's disease. Huntington's
disease. Parkinson's disease. or amyotrophic lateral sclerosis.

53. The pharmaceutical composition of claim 51, wherein said pharmaceutical composition has neuroprotectant ac-
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55.

56.

57.

tivity.

. The pharmaceutical composition of claim 52, wherein said stroke is global ischemic.

The pharmaceutical composition of claim 52, wherein said stroke is focal ischemic.

The pharmaceutical composition of claim 52. wherein said stroke is hemorrhagic.

The pharmaceutical composition of claim 52, wherein said neurological disease or disorder is Parkinson's disease.
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5Y\I K/\\ /G
5- U2

Verbindung 150

und pharmazeutisch vertréglichen Salzen und Komplexen davon ausgewéhlt ist, zur Herstellung eines Arzneimit-
tels zur Behandlung von neurologischen Krankheiten oder Stdrungen.

Verwendung gemafl Anspmch 1,wobei die Verbindung aus den Verbindungen 54-66, 68-71, 75, 76, 78, 79, 81-90,
92-98,100,101,103,105,106,108,109,111,114-122,124-136,138,139,141-144,148-150 und phannazeutisch
vertréglichen Salzen und Komplexen davon ausgewéhlt isl.

Verwendung gem§l3 Anspruch 1, wobei die Verbindung aus den Verbindungen 54-66. 69, 70, 75, 76, 81-83, 85-97,
100-103, 105, 106, 108, 109, 111, 115, 118-122, 125-133, 135-139, 142, 144-150 und pharmazeutisch vertr§gli-

chen Salzen und Komplexen davon ausgewiéhlt ist.

Verwendung geméfl Anspruch 1, wobei die Verbindung aus den Verbindungen 54-66, 69, 70, 75, 76, 81-83, 85-90,
92-97,100,101,103,105,106,108,109,111,115,118-122,125-133,135,136,138,139,142,144,148-150 und

pharmazeutisch venraiglichen Salzen und Komplexen davon ausgewéhlt ist.

Ven/vendung gem§8 Anspruch 1, wobei die Verbindung aus den Verbindungen 54-66, 69, 82, 83, 89-97, 103, 111,
118-120, 122, 126, 135-138, 142, 144, 145, 147-150 und pharmazeutisch vertréiglichen Salzen und Komplexen
davon ausgewéhlt ist.

Verwendung geméfl Anspruch 1, wobei die Verbindung aus den Verbindungen 54-66, 69, 82, 83. 89, 90, 92-97,
103, 111, 118-120, 122, 126, 135, 136, 138, 142, 144, 148-150 und pharmazeutisch vertréglichen Salzen und
Komplexen davon ausgewéhlt ist.

Verwendung gemafl Anspruch 1, wobei die Verbindung aus den Verbindungen 60, 66, 69, 103, 111, 118-120, 122,
136, 138, 142, 144, 148-150 und pharmazeutisch vertréglichen Salzen und Komplexen davon ausgewéhlt ist.

Vewvendung geméfl Anspruch 1, wobei die Verbindung aus den Verbindungen 118-122, 137, 145, 148-150 und
pharmazeutisch vertréglichen Salzen und Komplexen davon ausgewahlt ist.

Verwendung gemafi Anspruch 1, wobei die Verbindung aus den Verbindungen 118-122, 148-150 und pharmazeu-
tisch vervéglichen Salzen und Komplexen davon ausgewfihlt ist.

Verwendung geméfl Anspmch 1, wobei die Verbindung aus den Verbindungen 63 und 64 und phannazeutisch
vertrfiglichen Salzen und Komplexen davon ausgewéhlt ist.

Verwendung gem5B Anspruch 1, wobei die Verbindung aus der Verbindung 119 und pharrnazeutisch vertréglichen
Salzen und Komplexen davon ausgewéhlt ist.

Verwendung geméll Anspruch 1, wobei die Verbindung aus der Verbindung 144 und pharmazeutisch vertraglichen
Salzen und Komplexen davon ausgewéhlt ist.

Venrvendung von Verbindung 60 und pharmazeutisch verttfiglichen Salzen und Komplexen davon zur Herstellung
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eines Arzneimittels zur Behandlung von neurologischen Krankheiten oder Stérungen.

14. Verwendung einer Verbindung der Formelz
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wobei:

X unabhéngig aus -Br, -Cl. -F. -I, -CF3, einem Alkylrest, -OH, -OCF3. einem -O-Alkyl- und -O-Acylrest ausge-
wéihlt ist;

R1 unabhéngig aus -H, einem C,_4—AlkyI- und -0-Acylrest ausgewéihlt ist;

R2 unabhangig aus -H, einem A|ky|- und Hydroxyalkylrest ausgewéihlt is! oder beide Reste R2 zusammen eine
lminogruppe sind;

R4 ein Phenoxyrest ist. der gegebenenfalls mit -F, -Cl, -Br. -I, -CF3, Alkyl,-OH. -OCF3. -0-Alkyl oder -O—Acyl
substituiert ist; und

m unabhéngig eine ganze Zahl von 0 bis 5 ist; und pharrnazeutisch vertrfiglicher Salze und Komplexe davon
mit der Maflgabe, dass die Verbindung nicht:

3-(p-Isopropoxyphenoxy)-3—phenyIpropylamin
3-(2'-Methyl~4',5'-dichlorphenoxy)-3-phenylpropylamin

3-(p-t-Butylphenoxy)-3-phenylpropylamin
3'-(2',4'-DichIorphenoxy)«3-phenyl-2-methylpropyiamin
3-(o-Ethylphenoxy)-3-phenylpropylamin
3-(o—Methoxyphenoxy)-3-phenylpropylamin
3-Phenoxy-3-phenylpropylamin ist,

zur Herstellung eines Arzneimittels zur Behandlung von neurologischen Krankheiten oder Stérungen.

15. Venwendung einer Verbindung der Formelz

wobei:

X unabhangig aus -F. -0, -Br, -I. -CF3, einem Alkylrest, -OH, -OCF3. einem -O-Alkyl— und -O-Acylrest ausge-
wfihlt ist;

R1 unabhangig aus —H. einem C,_4-Alkyl- und -0-Acylrest ausgewéhlt ist;

R2 unabhéingig aus -H. einem C1_4-AlkyI- und Hydroxyalkylrest ausgewéhlt ist oder beide Reste R2 zusammen
eine lminogruppe sind;

R3 aus einer MethyI- und Ethylgruppe ausgewéhlt ist;
R4 ein Phenoxyrest ist, der gegebenenfalls mit -F, ~Cl, -Br, ~I, -CF3. Alkyl.-OH, -OCF3, -0-Alkyl oder -O—Acyl
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substituierl ist; und

m unabhangig eine ganze Zahl von 0 bis 5 ist; und pharmazeutisch venraglicher Salze und Komplexe davon.
mit der Malsgabe. dass die Verbindung nicht:

N-Methyl-3-(o-chlor-p¥toIyloxy)-3—phenyI—1-methylpropylémin
N-Methyl-3-(p-tolyloxy)-3-phenylpropy1amin

N-Methyl-3-(o-chlor-p-isopropylphenoxy)-3-phenyl-2-methylpropylamin
N-Methyl-3-(p~iodphenoxy)-3-phenylpropylamin

N-Methyl-3-(3-n-propylphenoxy)-3-phenylpropylamin
N-Methyl-3-(p-trifluormethylphenoxy)—3-phenylpropylamin
N-Methy|-3-(m-chIorphenoxy)-3-phenylpropylamin
N-Methyl-3-(p—fluorphenoxy)—3-phenylpropylamin
N-Methyl-3-(p—methoxyphenoxy)-3-phenylpropylamin
N-Methyl-3-(o-methoxyphenoxy)-3-phenylpropyiamin
N-Methyl-3-(o-fluorphenoxy)-3-phenylpropylamin
N-Methyl-3-(0-tolyloxy)-3-phenylpropyiamin
N-Methyl-3-(p-chlorphenoxy)-3-phenylpropyiamin
N-Methyl-3-(m-fluorphenoxy)-3-phenylpropylamin
N-Methyl-3-phenoxy-3-phenyl-2-methylpropylamin
N:Methyl-3-phenoxy-3-phenyh1-methylpropylamin
N-Methyl-3-phenoxy-3—phenylpropylamin
N-Methyl-3-(o-trifluormethylphenoxy)-3-phenylpropylamin
N-Methyl-3-(m-methoxyphenoxy)-3-phenylpropylamin
N-Methyl-3-(o.p-difluorphenoxy)-3-phenylpropylamin
N-Ethyl-3-(o—iodphenoxy)-3-phenylpropylamin
N-Methyl-3-(o-chlorphenoxy)-3-phenylpropylamin
N-Methyl-3-(o-bromphenoxy)~3-phenylpropylamin ist,

zur Herstellung eines Arzneimittels zur Behandlung von neurologischen Krankheiten oder Stétungen.

16. Verwendung einer Verbindung der Formel:

wobei:

(X)m aus einem meta-Fluor-. meta-Chlotatom, onho-O-CM-Alkylrest, einer ortho-Methylgruppe, einem ortho-
Fluor-, ortho-Chloratom. meta-O-C1_4AlkyIrest, einer meta-Methylgruppe, ortho-OH und meta-OH ausgewfihlt
ist;

R1 H ist;
R2 H ist;
R3 aus einer Methyl- und Ethylgruppe ausgewéhlt ist;
R4 ein Phenoxyrest ist. der gegebenenfalls mit -F. -Cl, -Br, -I. -CF3, AIkyl,—OH, -OCF3. -O-Alkyl oder -O-Acyl
substituiert ist; und

pharmazeutisch vertréglicher Salze und Komplexe davon zur Herstellung eines Arzneimittels zur Behandlung
von neurologischen Krankheiten oder Stérungen.

17. Venn/endung gemafl einem der Ansprfiohe 1 bis 16, wobei die neurologische Krankheit oder Stérung Schlaganfall.
Schédeltrauma. Rfickenmarksvedetzung, Rflckenmalksischémie, eine durch lschéimie oder Hypoxie bedingte

Schédigung von Nervenzellen, Epilepsie. Schmerz, Angstlichkeit, von lschémie oder Hypoxie ausgelbste neuro-
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psychiatrische oder kognitive Defizite, wie diejenigen, die héufig als eine Konsequenz einer Herzchirurgie mit
einem kardiopulmonalen Bypass auftreten. Alzheimer—Krankheit. Chorea Huntington. Parkinson-Krankheit oder

amyotrophische Lateralsklerose umfasst.
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13.

v 19.

2o.

21.

22.

Verwendung geméill Anspruch 17, wobei der Schlaganfall toialischéimisch auflritt.

Verwendung geméfs Ansprugh 17. wobei der Schlaganfall als fokale lschémie auftritt.

Verwendung geméll Anspmch 17, wobei der Schlaganfall in hemorrhagischer Form auftritt.

Verwendung geméfl Anspruch 17, wobei die neurologische Krankheit oder Stbmng Parkinson-Krankheit umfasst.

Verbindung, ausgewahlt aus
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und pharmazeutisch vertréiglichen Salzen davon.

23. Verbindung gemfifl Anspmch 22. die aus den Verbindungen 54-66, 69. 76, 82, 83. 88-90. 92-96. 101, 102, 103.
105, 108, 109, 111, 115. 118-122, 125-127. 129431.135-139,142, 144,145, 148-150 oder pharrnazeutisch ver-

triéglichen Salzen davon ausgewéhlt ist.

24. Verbindung geméfl Anspruch 22, die aus den Verbindungen 54-66. 69. 82, 83, 89. 90. 93-96, 103. 111, 118-120.
122, 126. 135-138. 142, 144, 145. 148-150 oder. pharrnazeutisch verlréglichen Salzen davon ausgewéhlt ist.

119

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0540



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0541

10

15

20

25

30

35

40

45

50

55

25.

26.

27.

28.

29.

30.

31.

32.

33.
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Verbindung gemém Anspruch 22. die aus den Verbindungen 60. 66. 69, _103, 111, 118-120, 122, 136-138. 142.
144, 145. 148-150 oder pharmazeutisch vertraglichen Salzen davon ausgewéhlt ist.

Verbindung geméfl. Anspruch 22, die aus den Verbindungen 118-122, 137, 145. 148-150 oder pharmazeutisch
vertréglichen Salzen davon ausgewi-ihlt ist.

Verbindung gemfifl Anspruch 22, die aus den Verbindungen 118-122, 148-150 oder phannazeutisch vertréglichen
Salzen davon ausgewahlt ist.

Verbindung geméifl Anspruch 22, die aus den Verbindungen 63 und 64 oder phannazeutisch vertréglichen Salzen
davon ausgewéhlt ist.

Verbindung gem:-its Anspruch 22, die aus der Verbindung 119 oder phannazeutisch vertréiglichen Salzen davon
ausgewéhlt ist.

Verbindung gemélk Anspruch 22, die aus der Verbindung 144 oder pharmazeutisch vertréglichen Salzen davon
ausgewéhlt ist.

Verbindung 60 oder phannazeutisch vertrégliche Salze davon.

Verbindung der Formel:

. R: 2

P’ N H 2
_ — R‘ 12
/ F‘.

(X)r-‘-T\
'\\X

wobei:

X unabhéngig aus -Br, -Cl, -F, -I, -CF3. einem Alkylrest. -OH, -OCF3, einem -O-AlkyI— und -O-Acylrest ausge-
wéhlt ist;

R1 unabhfingig aus —H, einem C1_4-Alky|- und -O-Acylrest ausgewéhlt ist;
R2 unabhéngig aus -H, einem Alky|- und Hydroxyalkylrest ausgewéhlt ist oder beide Reste R2 zusammen eine
lminogruppe sind;

R4 ein Phenoxyrest ist, der gegebenenfalls mil -F,_-Cl, —Br, -I, -CF3, Alkyl.-OH, -OCF3, -O-Alkyl oder -O-Acyl
substituiert ist; und

m unabhéngig eine ganze Zahl von 1 bis 5 ist; und pharmazeutisch vertrégliche Salze und Komplexe davon.

Verbindung der Formel:

R‘ '

4 I R’

R \/!\{/N H R 3
. ' R . R2

. .// ,
(X)m-'_. I

K\

wobei:
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X unabhéngig aus -F, -Cl. -Br, -I. -CF3, einem Alkylrest. -OH. -OCF3. einem-O-AIkyl- und -O—Acylrest ausge-
wéhlt ist;

R1 unabhéingig aus -H, einem C1 4-A|kyl- und -O-Acylrest ausgewéihlt ist;
R2 unabhéngig aus —H, einem C1_4-A|kyl- und Hydroxyalkylrest ausgewéhlt ist oder beide Reste R2 zusammen
eine Iminogruppe sind;

R3 aus einer Methy|- und Elhylgruppe ausgewéhlt ist; -
R4 ein Phenoxyrest ist. der gegebenenfalls mit -F. -CI. -Br. -I, -CF3, AIky|.-OH. -OCF3. -O-Alkyl oder -O-Acyl
substituierl ist; und

m unabhéngig eine ganze Zahl von 1 bis 5 ist; und pharmazeutisch vertrégliche Salze und Komplexe davon
mit der Mafsgabe. dass die Verbindung nicht N-Methyl-3-(m-trifluormethylphenoxy)-3-(4-fluorphenyl)propyl-
amin ist.

34. Verbindung der Formelz

R -

-4 I R‘ -"'1 Ni-IF.‘

/ R‘

«:x.1r---— I
\

wobei:

(X)m aus einem meta-Fluor-, meta-Chloratom, odho-O-C1 _4-Alkylrest, einer ortho-Methylgruppe, einem ortho-
Fluor-, ortho-Chloratom. meta-O-CM-Alkylresl, einer meta-Methylgruppe, ortho-OH und meta-OH ausgewfihlt
ist;

R1 H ist;
R2 H ist;
R3 aus einer MethyI- und Ethylgruppe ausgewéhlt ist;
R4 ein Phenoxyrest ist. der gegebenenfalls mit -F. -Cl, -Br. -I, -CF3. einem Alkyl, —OH. -OCF3. -O-Alkyl oder
-O-Acyl substituiert ist; und
pharmazeutisch vertrégliche Salze und Komplexe davon.

35. Arzneimiftel, umfassend eine Verbindung, welche aus

- ' ’ ..'.: .- " C1-. ' . ' I

A _,c.. ‘\....(,. ‘_
. ’ I :; ‘ :-I51I ' ' _ -4‘:-

- I - -."'\./‘\_‘
/j K/\ ' 1 5
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Verbindung 54
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und _pharmazeutisch vertréglichen Salzen davon ausgewéhlt ist in einem pharmazeutisch vertréglichen Tréger.

36. Arzneimittel geméll Anspruch 35. umfassend eine Vetbindung, die aus den Verbindungen 54-71. 73. 76-79, 81-84,
88-90, 92-98, 101-103, 105. 107-109, 111 , 115,117-123,125-127.129-136, 138. 139. 142. 144-146, 148-150 und

pharrnazeutisch vertréglichen Salzen davon ausgewéhlt ist, in einem pharmazeutisch verlréiglichen Tréiger.

37. Arzneimittel gem.’-H5 Anspruch 35. umfassend eine Verbindung. die aus den Verbindungen 54-66, 69. 70, 75, 76,
81-83, 85-90, 92-97, 100-103, 105, 106, 108, 109, 111, 115, 118-122, 125-133, 135-139, 142.144-146, 148-150

und pharmazeutisch verlréglichen Salzen davon ausgewéhlt ist, in einem pharrnazeutisch vertxfiglichen Trager.

38. Arzneimittel geméfl Anspruch 35, umfassend eine Verbindung, die aus den Verbindungen 54-66. 69, 70, 76, 81-83.
88-90,92-97,101-103.105.106,108,109.111,115,118-122,125-127,129-133,135,136,138,139,142,144-146,
148-150 und phannazeutisch vertréglichen Salzen davon ausgewéhlt ist, in einem pharmazeutisch vertréglichen
Tréger.
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39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

55.

56.

57.

EP 0 831 799 B1

Arzneimittel gemafl» Anspruch 35, umfassend eine Verbindung, die aus den Verbindungen 54-66, 69, 82, 83. 89,

90, 93-97, 103,111,118-120, 122, 126, 135-138, 142,144, 145, 148-150 und pharmazeutisch vertrfigiichen Salzen
davon ausgewéhlt ist, in einem pharmazeutisch vertréglichen Tréger.

Arzneimittel gemafi Anspruch 35, umfassend eine Verbindung, die aus den verbindungen 54-66, 69, 82, 83, 89.

90, 93-97, 103, 111, 118-120, 122, 126', 135, 136, 138, 142, 144, 145, 148-150 und pharmazeutisch vertréglichen
Salzen davon ausgewéihlt ist, in einem pharmazeutisch vertréglichen Tréger.

Arzneimittel geméfl. Anspruch 35, umfassend eine Verbindung, die aus den Verbindungen 60, 66, 69, 103, 111,

118-120. 122, 136-138, 142, 144, 145, 148-150 und pharmazeutisch vertraglichen Salzen davon ausgewéhlt ist,
in einem pharmazeutisch vertraglichen Trager.

Arzneimittel geméfl Anspruch 35, umfassend eine Verbindung, die aus den Verbindungen 118-122, 137, 145,

148-150 und pharmazeutisch vertréglichen Salzen davon ausgewéihlt ist. in einem pharmazeutisch vertréglichen
Tréiger.

Arzneimittel geméifi Anspruch 35, umfassend eine Verbindung. die aus den Verbindungen 118-122, 148-150 und
phannazeutisch vertréglichen Salzen davon ausgewfihlt ist, in einem pharmazeutisch vertréglichen Trager.

. Arzneimittel gemém Anspruch 35, umfassend eine Verbindung, die aus den Verbindungen 63 und 64 und phar-
mazeutisch vertréglichen Salzen davon ausgew.’-ihlt ist, in einem pharmazeutisch vertréglichen Tréger.

Arzneimittel geméfl Anspruch 35, umfassend eine Verbindung, die aus der Verbindung 119 und pharmazeutisch
vertréglichen Salzen davon ausgewéhlt ist, in einem pharmazeutisch vertréiglichen Tra‘ger. - -

Arzneimittel gemém Anspruch 35, umfassend eine Verbindung, die aus der Verbindung 144 und pharmazeutisch
vertréglichen Salzen davon ausgewéhlt ist. in einem pharmazeutisch vedréglichen Tréger.

Arzneimittel umfassend eine Verbindung, die aus der Verbindung 60 und pharmazeutisch vertréglichen Salzen
davon ausgewfihlt ist, in einem pharmazeutisch vertréiglichen Trager. '

Aizneimittel umfassend eine Verbindung geméifs Anepruch 32 in einem pharmazeutisch vertréglichen Tréger.

Arzneimittel umfassend eine Verbindung geméifs Anspruch 33 in einem pharmazeutisch vertréglichen Trfiger.

Arzneimittel umfassend eine Verbindung geméfl Anspruch 34 in einem pharmazeutisch vertréglichen Tréiger.

Arzneimittel geméils einem der Ansprflche 35-50, das an die Behandlung von neurologischen Krankheiten und
Stfimngen angepasst ist.

Arzneimittel gem:-58 Anspruch 51, wobei die neurologische Krankheit oder Stémng aus Schlaganfall, Sch£§de|trau—

ma. Rcickenmarksvedetzung, Epilepsie, Angstiichkeit. Alzheimer-Krankheit, Chorea Huntington, Parkinson-Krank-
heit oder amyotrophische Lateralsklerose ausgewéhlt ist.

Arzneimittel gemam Anspruch 51, wobei das Arzneimittel neuroprotektive Wirkung aufweist.

. Arzneimittel geméfl Anspruch 52, wobei der Schlaganfall als Totalischémie auftritt.

Arzneimittel geméifl Anspruch 52, wobei der Schlaganfall als fokale lschéimie auftritt.

Aizneimittel geméifl Anspruch 52, wobei der Schlaganfall in hemorrhagischer Form auftritt.

Arzneimittel geméfl Anspmch 52, wobei die neurologische Krankheit oder Stérung Parkinson-Krankheit ist.

Revendications

1. Utilisation d'un composé qui est choisi dans le groupe consistant en 2
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.
F \’g '

Compose 150-’

et Ieurs sels et complexes pharmaceutiquement acceptables pour la preparation d'une composition pharmaceu-
tique pour le traitement d'une maladie ou d'un désordre neurologique.

Utilisation selon la revendication 1, dans laquelle le compose est choisi dans le groupe consistant en les composes
54-66, 68-71, 75, 76, 78. 79, 81-90, 92-98,100, 101, 103, 105, 106. 108, 109, 111, 114-122, 124-136. 138, 139.

141-144, 148-150, et Ieurs sels et complexes phannaceutiquement acceptables.

Utilisation selon la revendication 1, dans laquelle le compose est choisi dans le groupe consistant en les composes
54-66, 69, 70, 75, 76, 81-83, 85-97. 100-103, 105, 106, 108, 109, 111, 115, 118-122, 125-133, 135-139, 142.
144-150, et Ieurs sels et complexes pharmaceutiquement acceptables.

Utilisation selon la revendication 1. dans laquelle Ie compose est choisi dans Ie groupe consistant en les composes
54-66, 69, 70, 75, 76. 81-83, 85-90, 92-97, 100, 101, 103, 105. 106, 108, 109, 111, 115, 118-122,125-133, 135,

136, 138, 139, 142, 144, 148-150. et Ieurs sels et complexes pharmaceutiquement acceptables.

Utilisation selon la revendication 1, dans laquelle Ie compose est choisi dans le groupe consistant en les composes
54-66, 69, 82, 83, 89-97, 103, 111,118-120, 122,126, 135-138, 142. 144, 145, 147-150, et Ieurs sels et complexes
pharmaceutiquement acceptables.

Utilisation selon Ia revendication 1, dans laquelle le compose est choisi dans le groupe consistant en les composes
54-66, 69, 82, 83, 89-90, 92-97, 103, 111, 118-120, 122, 126, 135, 136, 138, 142, 144, 148-150, et Ieurs sels et

complexes pharmaceutiquement acceptables.

Utilisation selon Ia revendication 1, dans laquelle le compose est choisi dans le groupe consistant en les composes
60, 66, 69, 103, 111, 118-120, 122, 136, 138, 142, 144, 148-150, et Ieurs sels et complexes pharmaceutiquement
acceptables.

Utilisation selon la revendication 1.dans laquelle le compose est choisi dans le groupe consistant en les composes

118-122, 137, 2145, 148-150. et Ieurs sels et complexes phannaceutiquement acceptables. . ‘

Utilisation selon la revendication 1, dans laquelle le compose est choisi dans |e_ groupe consistant en les composes
118-122, 148-150, et Ieurs sels et complexes pharmaceutiquement acceptables.

Utilisation selon la revendication 1, dans laquelle le compose est choisi dans le groupe consistant en les composes
63 et 64 et Ieurs sels et complexes pharmaceutiquement acceptables.

Utilisation selon la revendication 1, dans laquelle Ie compose est choisi parrni le compose 119 et ses sels et
complexes pharmaceutiquement acceptables.

Utilisation selon la revendication 1, dans laquelle Ie compose est choisi parrni le compose 144 et ses sels et
complexes pharmaceutiquement acceptables.

Utilisation du compose 60 et de ses sels et complexes pharmaceutiquement acceptables pour la preparation d'une
composition phannaceutique pour le traitement d'une maladie ou d'un désordre neurologique.

Utilisation d'un compose de formulez
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dans laquelle :

X est choisi indépendamrnent dans le groupe consistant en -Br, -CI, -F, -I, -CF3, alkyle, -OH, -OCF3, -O-alkyle
et -O-acyle :

R1 est choisi indépendamment dans le groupe oonsistant en -H, C1-C4 alkyle. et -Oacyle :
R2 est choisi indépendamment dans le groupe consistant en -H. alkyle et hydroxyalkyle. ou les deux R2 en-
semble sont imino ;

R4 est phénoxy éventuellement substitué par -F, -Cl, -Br, -l. -CF3_ alkyle, -OH,-O-CF3, -O-alkyle et -O-acyle ; et
m est indépendamment un nombre entier de 0 a 5 ;et ses sets et complexes phamiaceutiquement acceptables
sous reserve que le dit compose n'est pas 2

3-(p-isopropoxyphénoxy)-3-phénylpropylamine
3-(2'-methyl-4',5'-dichlorophénoxy)-3-phénylpropylamine
3-(p-ten-butylphénoxy)-3-phénylpropylamine
3-(2',4'-dichlorophénoxy)-3-phényl—2-méthylpropylamine
3-(0-éthylphénoxy)-3-phénylpropylamine
3-(o-méthoxyphénoxy)-3-phénylpropylamine
3-phénoxy-3-phénylpropylamine

pour la preparation d'une composition phannaceutique pour le traitement d'une maladie ou d'un désordre neuro-
logique.

15. Utilisation d'un compose de fonnule :

 
dans laquelle :

X est choisi indépendamment dans le groupe consistant en -F, -Cl, -Br, -l, -CF3, alkyle. -OH. -OCF3. -O-alkyle
et -O-acyle ; -

R1 est choisi indépendamment dans le groupe consistant en -H. C1-C4 alkyle, et-0-acyle :
R2 est choisi indépendamment dans le groupe oonsistant en -H. C1-C4 alkyle et hydroxyalkyle, ou les deux
R2 ensemble sont imino ;
R3 est choisi dans Ie groupe consistent en méthyle et éthyle;

R4 est phénoxy éventuellement substitué par -F. -Cl. -Br, -I. -CF3. alkyle, -OH,~OCF3. -O-alkyle et -O-acyle ; et
m est indépendamment un nombre entier de 0 a 5 ; et leurs sels et complexes pharmaceutiquement accep-
tables sous réserve que le dit compose n'est pas :

N-méthyl 3-(o-chloro-p-tolyloxy)-3-phényl-1-méthylpropylamine
N-méthyl 3-(p-totyloxy)—3-phénylpropylamine

141

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0562



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0563

10

15

20

25

30

35

40

45

50

55

16.

17.

EP 0 831 799 B1

N-méthyl 3-(o-chloro-p-isopropylphénoxy)-3-phényl-2-méthylpropylamine
N-méthyl 3-(p-iodophénoxy)—3-phényl-propylamine
N-méthyl 3-(3-n propylphénoxy)-3-phénylpropylamine
N-methyl 3-(p-trifluoromethylphénoxy)-3-phénylpropylamine
N-methyl 3-(m-chlorophénoxy)-3-phénylpropylamine
N-méthyl 3-(p-fluorophénoxy)-3-phénylpropylamine
N-methyl 3-(p-méthoxyphénoxy)-3-phénylpropylamine
N—méthyl 3-(0-méthoxyphénoxy)~3~phénylpropylamine
N-méthyl 3-(o-fluorophénoxy)-3-phénylpropylamine

N-methyl 3-(o-tolyloxy)-3-phénylpropylamine
N-methyl 3-(p-chlorophénoxy)-3-phénylpropylamine
N-méthyl 3-(m-fluorophénoxy)-3-phénylpropylamine
N-méthyl 3-phénoxy-3 -phényl-2-méthylpropylamine
N-méthyl 3-phénoxy-3-phényl-1-méthylpropylamine
N-méthyl 3-phénoxy-3—phény|propylamine
N-méthyl 3-(o-trifluorométhylphénoxy)-3-phénylpropylamine
N-methyl 3-(m-méthoxyphénoxy)-3-phénylpropylamine
N-méthyl 3-(o,p~difluorophénoxy)-3-phénylpropylamine
N—éthyl 3-(o-iodophénoxy)-3-phénylpropylamine
N-methyl 3-(0-chlorophénoxy)-3-phénylpropylamine
N-methyl 3-(o-bromophénoxy)-3-phénylpropylamine

pour la préparation d'une composition phannaceutique pour le traitement d'une maladie ou d'un désordre neuro~
Iogique.

Utilisation d'un composé de formule:

 
dans Iaquelle:

(X)m est choisi dans Ie groupe consistant en meta-fluoro. méta-chloro. ortho-O-C,-C4 alkyle, ortho-méthyle,
ortho-fluoro,.ortho-chloro, meta-O-Cg-C4 alkyle, métaméthyle. ortho-OH et méta-OH ;
R1 est H; ’
R2 est H;
R3 est choisi dans le groupe consistant en méthyle et éthyle ;
R4 est phénoxy éventuellement substitué par -F. -Cl. -Br, -I. -CF3, alkyle, -OH.-OCF3, -O-alkyle et -O-acyle ;

et ses sels et complexes phannaceutiquement acceptables pour la preparation d'une composition pharmaceutique
pour Ie traitement d'une maladie ou d'un désordre neurologique.

Utilisation seIon.|'une quelconque des revendications 1 3 6. dans Iaquelle la maladie ou le désordre comprend un
accident vasoulaire cérébral, un traumatisme cranien. une lesion de la moelle épiniere. une ischémie de la moelle

épiniere, un dommage neuronal induit par une ischémie ou une hypoxie. l'épilepsie. la douleur, l'anxiété, des

deficits neuropsychiatfiques ou cognitifs dus é une ischémie ou une hypoxie tels que ceux survenant fréquemment
en tant que consequence d'une opération chirurgicale cardiaque sous dérivation cardio-pulmonaire, la maladie
d'A|zheimer, la maladie de Huntington, la maladie de Parkinson, ou la sclérose amyotrophique latérale.
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18. Utilisation selon la revendication i7, dans laquelle I'accident vasculaire cérébral est de nature ischémique global.

19. Utilisation selon la revendication 17. dans Iaquelle |'accident vasculaire cérébral est de nature ischémique focal.

20. Utilisation selon la revendication 17, dans Iaquelle |'accidenl vasculaire cérébral est de nature hémmoragique.

21. Utilisation selon la revendication 17. dans Iaquelle la maladie ou le désordre neurologique comprend la maladie
de Parkinson.

22. Composé choisi dans le groupe consistant en 2

‘TI

‘Compose 55 -

 
Composé_ 54

 
Coniposé 55
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Comppeé‘ 61
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c:, O “H;

c;.

Composé_ '75
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Composé Composé

8 LG ’ @
0 0

C¢mP0Sé '2 ' Composé 93
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Composé 54
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Composé 95

 
7

Nfi

O
Composé 93

 

 
Composé 103

Cbmposé 1°;

 
Composé .;o5
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Cgmposé 107'

(Mélfinge de~2
composés)

 
Composé 1G9

Cofiupsé 133

 
Cofiposé‘115 Composé 116
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Comgosé

O0
Composé

NH,

124

% u_ G )1
Composé"11g
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F

 
J

Composé ;és” Composé 125‘
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Composé_139
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24.

25.

26.
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C°mp°§-é Composé

F G4;

 7
Compos"é 14; .

Ra’ ,
Composé

c M§
" 

Gomposérlso

 
Comvosé us 149

et leurs sels pharmaceutiquement acceptables.

Composé selon Ia revendication 22 choisi dans la groupe consistant en Ies composés 54-66, 69, 76, 82, 83, 88-90,
92-96,101,102,103,105,108,109,111,115,118-122,125-127,129-131,135-139.142.144.145,148-150,ou
leurs sels pharmaceutiquement acceptables.

Composé selon la revendication 22 choisi dans le groupe consistant en Ies composés 54-66, 69, 82, 83, 89. 90,
93-96, 103, 111, 118-120, 122, 126, 135-138, 142, 144, 145, 148-150. ou ses sels pharmaceutiquement accepta-
bles. '

Composé selon la revendication 22 choisi dans le groupe consistant en Ies composés 60-66, 69, 70, 103, 111,
118-120, 122,_136—138, 142, 144, 145, 148-150, ou ses sels pharmaceutiquement acceptables.

Composé selon Ia revendication 22 choisi dans le grodpe consistant en Ies composés, 118-122, 137, 145, 148-150.
ou ses sels pharmaceutiquement acceptables.
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27.

28.

29.

30.

31.

32.

33.

EP 0 831 799 B1

Compose selon la revendication 22 choisi dans Ie groupe consistant en les oomposés 118-122, 148-150. ou ses
sels pharmaceutiquement acceptables.

Compose selon Ia revendication 22 choisi dans le groupe consistant en les composes 63 et 64 ou ses sels phar-
maceutiquemerit acceptables. ' ’

Composé selon la revendication 22 choisi parmi le composé 119 cu ses sels pharmaceutiquement acceptables.

Compose selon la revendication 22 choisi parrni Ie composé 144 ou ses sels pharmaceutiquement acceptables.

Compose 60 ou ses sels pharmaceutiquement acceptables.

Compose de formule 2

 
dans laquelle:

X est choisi indépendamment dans le groupe consistant en —Br, -Cl, -F, -I, -CF3, alkyle, -OH. -OCF3, -O-alkyle
et -0-acyle ; »

R, est choisi indépendamment dans le groupe consistant en -H. C,-C4 alkyle, et-O-acyle;
R2 est choisi indépendamment dans Ie groupe consistant en -H, alkyle et hydroxyalkyle, ou les deux R2 en-
semble sont imino;

R4 est phénoxy éventuellement substitué par -F. -Cl, -Br, -I, -CF3, alkyle, -OH,-OCF3. -O-alkyle et -O-acyle ; et
m est indépendamment un nombre entier de 1 a 5 ; et ses sels et complexes pharmaceutiquement acceptables

Composé de fonnule :

 
dans laquelle :

X est choisi indépendamment dans le groupe consistant en -F. -Cl, -Br,~I, -CF3, alkyle, -OH, -OCF3. -O-alkyle
et -0—acyIe ;

R1 est choisi indépendamment dans le groupe oonsistant en -H. C,-C4 alkyle. et-O-acyle;
R2 est choisi indépendamment dans Ie groupe consistant en -H. C,-C4 alkyle et hydroxyalkyle, ou les deux
R2 ensemble sont imino ;

R3 est choisi dans Ie groupe consistant en méthyle et éthyle ;
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R4 est phénoxy éventuellement substitué par -F. -CI, -Br. -I. -CF3. alkyle, -OH,-OCF3, -O-alkyle ou-O-acyle ; e!‘
m est indépendamment un nombre entier de 1 a 5 ;et ses sels et complexes phannaceutiquementaoceptables
sous réserve que Ie dit oomposé n'est pas N-méthyl 3-(m-trifluorométhylphénoxy)-3-(4—fluorophény|)propyIa-
mine.

34. Compose de formule :

 
dans laquelle :

(X)m est choisi dans le groupe consistant en méta-fluoro. méta-chloro, ortho-O-C1-C4 alkyle, ortho-méthyle,
ortho-fluoro, ortho-chloro, méta-0- C1-C4 alkyle, métaméthyle. ortho-OH et méta-OH ;
R, est H;
R2 est H;

R3 est choisi dans le groupe consistant en méthyle et éthyle;
R4 est phénoxy éventuellement substitué par -F, —C|, -Br, -I, -CF3, alkyle, -OH,-OCF3, -O-alkyle ou-O-acyle ;

et ses sels et complexes pharmaceutiquement acceptables.

35. Composition pharmaceutique comprenant un oomposé choisi dans le groupe consistant en

 

‘ ,' NH,

Hie g . 3 .CH;
F F

Composé 57 ‘
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  Cogxposé 53

F

F 3
ss ,Composé

0 ‘F3 CH \ '*
\I_ 3 F 2

U ' CH’
,-F

Cdmposé 68 composé-63

C U "

C1 G W '
Composé 71 Composé 72
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Cotnposé 76

/

\

Cognposé '79

F O r°"°m4,

F O
Comppsé _a2

 
NH,
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Composé 75 '

 
Composé77

 
/\ n‘ --

NH -. - "
S ' _ 3: NH

0H

F 5 « Q
Cdmposé as ' F

Compoaé 34
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Cbmpqsé 85

T(Mé1afige de
composés)-

O W:NH;

.
Composé 33

 

 
ACompbsé 94

EP0831799B1

 
2 Composé' 86

. _ (Mélange de 2
composés)

5/ NHz' 
F

Composé is C°mPdSé 90

 
Comvosé 53' Composé' 35

F

11)“!
/ R47

_ F r

 
C0mP°Sé 95- Composé 9;
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‘Composé.58

Composézol Composé 101

G

 
Coméosé 1'08

 
§omposé1o7

(Mélangé de 2
tomposés).
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’Composé 115
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O
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H-L,

'Composé 122
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‘Composé 135

 
Congposé '14:.

 

EP 0 831 799 B1

9%
Composé 1.33

 
Composé 135

  
. W-:30 .

Compo§é ‘ 143
Cozhposé 11$ .
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36.
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38;
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Composé i4;_

Composé. 1&4 Compoisé. 145’

Composé 149

U .
Compose 159

et leurs sels pharmaceutiquement acceptables dans un véhicule pharmaceutiquement acceptable.

Composition pharmaceutique selon ia revendication 35 comprenant un oomposé choisi dans le groupe consistant
en Ies composes 54-71, 73, 76-79, 81-84, 88-90, 92-98, 101-103, 105, 107-109, 111, 115. 117-123, 125-127,
129-136, 138, 139, 142, 144-146, 148-150, et leurs sels pharmaceutiquement acceptables, dans un véhicule phar-
maceutiquement acceptable.

Composition pharmaceutique selon la revendication 35 comprenant un composé choisi dans le groupe oonsistant
en Ies composés 54-66, 69, 70, 75, 76, 81-83, 85-90, 92-97, 100-103, 105, 106. 108, 109, 111, 115, 118-122,
125-133, 135-139, 142, 144-146, 148-150, et leurs sels pharmaceutiquement accepiables, dans un véhicule phar-
maceutiquement acceptable.

Composition pharmaceutique selon la revendication 35 comprenant un composé choisi dans le groupe consisiant
en Ies composes 54-66, 69. 70, 76, 81-83. 88-90. 92-97. 101-103, 105, 106,108, 109, 111.115. 118-122, 125-127,
129-133, 135. 136, 138, 139, 142, 144-146, 148-150, et leurs sels pharmaceutiquement acceptables. dans un
véhicule pharmaceutiquement acceptable.
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41.
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47.
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52.
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Composition pharmaceutique selon la revendication 35 comprenant un composé choisi dans ie groupe consistant
en Ies composés 54-66. 69, 82, 83, 89, 90, 93-97; 103, 111, 118-120, 122, 126,135-138, 142,144,145,148-150.
et Ieurs sels pharmaceutiquement acceptables, dans un véhicule pharmaceutiquement acceptabie.

Composition pharmaceutique selon la revendication -35 oomprenant un composé choisi dans le groupe consistant
en Ies composés 54-66, 69, 82. 83, 89, 90, 93-97, 103, 111, 118-120, 122, 126, 135, 136, 138,- 142, 144, 145.
148-150, et Ieurs sels pharmaceutiquement acceptables, dans un véhicule pharmaceutiquement acceptable.

Composition pharmaceutique selon la revendication 35 comprenant un composé choisi dans le groupe consistant
en Ies composés 60, 66, 69, 103, 111. 118-120, 122. 136-138, 142, 144, 145. 148-150, et Ieurs sels pharmaceu-
tiquement acceptables, dans un véhicule phannaceutiquement acceptable.

Composition pharmaceutique selon la revendication 35 comprenant un composé choisi dans le groupe oonsistant
en Ies composés 118-122. 137, 145, 148-150, et Ieurs sels pharmaceutiquement acceptables, dans un véhicule
pharmaceutiquement acceptable.

Composition pharmaceutique selon la revendication 35 comprenant un composé choisi dans le groupe oonsistant
en Ies composés 118-122, 148-150, et ses sels pharmaceutiquement acceptables, dans un véhicule pharmaceu-
tiquement acceptable.

. Composition pharmaceutique selon la revendication 35 comprenant un composé choisi dans le groupe consistant
en Ies composés 63 et 64 et ses sels pharmaceutiquement acceptables, dans un véhicule pharmaceutiquement
acceptable.

Composition pharmaceutique selon ia revendication 35 comprenant un composé choisi parmi le composé 119 et
ses sels pharmaceutiquement acceptables, dans un véhicule pharmaceutiquement acceptable.

Composition pharmaceutique selon Ia revendication 35 comprenant un composé choisi parmi le composé 144 et
ses sels pharmaceutiquement acceptables, dans un véhicule phannaceutiquement acceptable.

Composition pharmaceutique selon la revendication 35 comprenant un composé choisi panni le composé 60 et
ses sels pharmaceutiquement acceptables, dans un véhicule pharmaceutiquement acceptable.

Composition pharmaceutique comprenant un composé selon Ia revendication 32, dans un véhicule phannaceuti-
quement acceptable.

Composition pharmaceutique comprenant un composé selon la revendication 33, dans un véhicule phannaceuti-
quement acceptable.

Composition phannaceutique comprenant un composé selon la revendication 34, dans un véhicule phannaceuti-
quement acceptable. '

Composition pharmaceutique selon I'une quelconque des revendication 35-50. adaptée au traitement d'une ma-
iadie ou d'un désordre neurologique.

Composition pharmaceutique selon la revendication 51, dans Iaquelle la maladie ou Ie désordre est choisi dans
Ie groupe consistant en un accident vasculaire cérébral, un traumatisme crénien, une lésion de la moelle épiniére,
I'épilepsie_ |'anxiété, la maladie d'Alzheimer, Ia maladie de Huntington, la maladie de Parkinson, ou la sclérose
amyotrophique Iatérale.

Composition phannaceutique selon la revendication 51, dans Iaquelle la composition pharmaceutique a une ac-
tivité neuro-protectrice.

Composition pharmaceutique selon la revendication 52, dans Iaquelle |'accident vasculaire cérébrai est de nature
ischémique globale.

Composition pharmaceutique selon la revendication 52, dans Iaquelle |'accident vasculaire cérébral est de nature
ischémique focale.
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56. Composition pharmaceutique selon la revendication 52. dans laquelle l'accident vasculaire cérébral est de nature
hémorragique.

57. Composition pharrnaceutique selon la revendication 52, dans |aqueI|e.la maladie ou Ie désordre neurologique est
la maladie de Parkinson.
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iufgenommen, der b:r;zo1isgheAuszug mit verdi'mn-

7 ter Essigsfiure ausgcsch1'1t1ch.di: cssigsaurc Lésung '
klar filtrieft und mit .\‘a1r,onlaug:: alkalisch 13- no
macht. Die azbgeschiedene Rsase wird .mi1 Athcr. _
aufgenommcn,’ gctrocignct -und dcr Xther a-bdes1vil~‘

1. li’<_rt. .Dcr'R1'i_c'Jistand wird‘ mix-‘\\'e11ig Pctrolithcr
'1-crsexzt, wobci sehr bald Krisxailisation Erfolgt.
‘Das Phcnylchinolylpipm-i<\_inofithylacctonitr-il 22:13: 85

-d_e1‘1 I-‘._»= 96.bis 97 °. ~ .~
4o_g , Phenylchiuolylpipcridinoithylacctonitr-il‘

‘warden ‘m-it zoo 4,; 70°/oiger Schwefclsiur: enva
zo Stundcn 31:! 150‘ erhitzt. Dam_1 wiqj auf Eis
gcgosscn, mix Natronlauge alkal-isch gestclh, 3115- go,
geithcrt, getrocknct-und dcr Athcr a-bdcstilliert. '
Dcr Rfickstand van 42.5 g erstarrt ‘kriszallinisch.
Nach dcrn Um15se11 aus M:1hy1a1koho).+'Wasscr

Beispielx

58,2 Gewichtstcilc Phcnylpyridyl-(:)—acctonitr-ii
vorn‘ F. = 84 his 85 <°,bcrcitct _aus Benzylcyanid,
2-Clflorpyridin und Natriumamid, werden in 300
Gewithtstcilen Tbluol gelést. mix 13'Gcwichts1ei1en . .
Natriumamid umgesetzt und anschliefiend bei 30°
mix cincr Liisunxg Von 36 'Gc\\“ic1‘1i‘s1ei|cn fl-Chlor.-.
'azh_\_-idimet-hylamin -in 50 Ccwichlstcilen Toluol ver-
sc1zt.Bei 50 his 60° crfolgt dic_Rcaktion mii_
diescm .'\min..Es wird 2 St-undcn-.a11f 16o_!>,i5 110°. .
grwirmt, mit ‘Nasser vcrsetzt, die Toluollfisung

"mil 13-bcrsc_h1"1ssi.g:r Essigsiurc ausgczogcn unc_1dcr
Auszug wiedcr alrkalisch gemacht. Das so erhaltenc
OI-wind .fra.ktioniert dcstilliernln fast thcoretischcr
Ausbcutc geht da-s a-Phenyl-u-pyridyl-(2)-y-dirme-
thy!am-inobunersiurcnitril -beim Desxillicren untcr
0.3 mm bci 150 bis 154° fiber. .

.15

ID

.95

.30 _ ~ ‘ ‘-In cine Grignard-Lfisung aus 43,5 Gcwichistcilcn schmilzt das 1-I’hen_vl-1-chinolyl-(4')-3-pipe:-idinos
Magnesium, 196 Gcwichlstcilen Athy1l>rorn_’id -und propan bei 82 his 33 °, D25 Chlorh_vdra1zcig1 den 95
400 Gewichtsmilcn A1-her ISB1 man umcr glcich- "F. = :01 his 202°. 5 ' ' ‘ ~
zcibigerh A-bdesxilliercn dcs Athers cine Lésung von

35 L505 Gcwichtsteilen n-Phcnyhu-pyridyl-(2)-7--dimc- Bcjspic] 4
thyl'2u-ninobunersiurcnitril in 400 Gcwichtsteilen . , ’ .lkruol einfiiefien. Es‘ wdrd 1 Snmdc nuf 80° er~ In zinc L6sung a-us 5b‘.3(3cw.ic~1nsu-ilcn 1"hen_\-l- goowax-mt, danach mi: Wasser-S«aLzs§ure zcrsctzt und pyridyl-(2)-aceto11irril und ' zoo G611-~ich{ste~ilcn
alkalisch gcmacht. Das ausgcschicdgnc O1 ist das Bénzol wcrden nbei .25 bis 35"‘ 13 Gewichtsxeilc

4° 1-1*‘hc‘nyl-1---pyridyh(2') -3-dimexhylavrninopropan, Nat:-éumamid cingetragcn. Es wird kgurze Zcit aufdas -unlcr 0,3 mm ~bci I30 bis 135° sicdct. Die 60 bis 70° er-wirmt. Danach wird gdkfihlt, und.
:\-usbcum cn_tspr-ic_ht fast dcr-thcorexisc-hen Menge. 48,5 Gcyvichtstcile Piperidinoithylchlorid (Kpu' 1051 ' . =‘ 681bis.7o°) werderi cin-gctropft. .B€i1n £r\\".‘1rm¥:n .‘

-Begspid 2 auf 50 bis 60° tritt die Reaklion ein. Zuni Schlufl '-
45 w-ird noch 1 Stundc auf‘8o° erwirnxt, danach mitWasscr zeréetzt.und die‘ Bexizollésung abgcxrcnnt,

49 Gewichzstcilc P_hcnylthiazolyl-(2)-acetonitril
vom F. =,42 bis 44°, bcrcitct ans Bcniylcyanid,

‘2-Chlorthiazol un1d<Natnium:unid, wcrden in 250
Gewichtsteilcn Bcnzol mi: 10,5 Gcw-ichtsteilgn

so Natriumamid ‘ und :6 Gewichtstcilcn fi—Ch1or-
.§thyldirnc'thylamin 1 Stunde auf 50 bis 60° und

. schlicfllich 2 Stunden auf 80 bis 85° crwinnt.
‘mi! Wasser -behandelt, und die Bcnzollésung wird
mi: Es:-igsiurc ausgezogcn. Der Auszug wird alka~

55 lisch gemacht und das dabei erhaltene O! desuiljiert.
Das a- Phenyl - a - thiazolyl - (2) — y - dim:thy1amino-
_butt=rsiur:nit1'il siedct umcr 0.3 mmbci152 bis 155°.

9,5 Gewichtstcik Magnesium, 4.4Gtw1ic1'1tstcilc
.'5x1hy|'bromid und 150 Gewichtstoile Ether warden.

I Go _in die Grignaréverbindung 1'1.bcrge£1'1.hrt,. und hiat-
zu wird cine L5s<un-g von 36 Gewichtstcilen
:x-Ph:ny\-a-1hia.zo1yl-(2)- y - da'mcthyl:'1minob1mcr-
siurcniyril in 150 Qcwcichtstcilc Bmzol gctropft,

Nagh -k1cincm\’or1:1u-f geht das a-Phcnyl-a-pyridyh no
-(2)-y-(N-pipcridino)-lmutxcrsiurcnitril bei 185
his 190° untcr 0,4 mm in 90 his 95% Ausbcutc als

'1-otcs v-iskoscs OI fiber. .
Bci dar Bblichen \'-crscifung mix-al-koholischcr

A1;ka~1ri-lau-gg odcr bci der Einwirkung V011 Gr5gnard- 115
rcageris cntstel-.t in schr~ guter Ausbeut: das
I-Phenyl-1-pyridyl-(2')-3-N-piperidinopropan, ein
schwach gefinbxes viskoscs 01 vom Siedcpunkg
16o bis ~1§.;° untcr o,25 mm. ’ . - I30

Béhispiel 5 ‘

'. 38.8 Gew-ichtsteilc'_1‘hcn'ylpyridyl~(2)-acctonitril, '
8,2 Gewichtstcile Nalriumamid, 250 Gewichtstcilé
Bcnzol warden wie im Bcispicl I mix 28 Gcwichts— us
tcilen N-fl-Chlorithylpyrrolidin umgesctzt. In sch:
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350193

guter Ausbeutc erhili mam das u-Phcny_l-u-pyridyl-
(2)7-N-pyrrolidinobuncrsiurenitril vom F. = 82
bis 84 °. ’ ° . '

48.2 Gcwichtsteile dieser.N~itr-ilbasc werdcn mit
28 Gcwichtstcilcn Atzkali in 150 Gewichtsteilen
Butax1ol4 Stun-den‘ unter Rfickfiufi crwirmt. Es

~ wird “von der Hauptmengc Buranol abdestiflicn;
mi! Wasscr versctzt und die entstandene Base a:bgc-
trcrmt. - ' . .

In nahezu theoretischer Ausbeutc wird das
1-Phenvl ~ 1'- p_v.r&d_vl - (2') - 3 - N - pyrrol-idinopropan
vom K110.” =143 his 146° erhalten. -

Bcisp-icl 6

4o Gcwichtsteilc Phcnylthiazolyl-(2)-acctonitril
wcrdcn «in Gegemvan \-on 8,5 Gcwichtsteilcn
Natriu-ma.m.id -und 2'00 Gcw-ichtsteikn Benzol wit
im Beispielz mit 28Gewic1'n.steilcn N-fl-Chlorithyb
pyrrolidin kondcnsicn. Das a-Phenyl-a-th~ia.zolyl-
(2)-y-N-pyrrolidinobuttersiurenitril entsteht dabei_
in schr guter Aushcute. Es' zcigt d:n'_‘F."="‘83
-his-85 °. ' > '

25 Gewichtsteilc dieser .B-ase wcrden mi: xo Ge-
wichlsxeilcn Azznatron, loo Gcwiéhrsxcilcn Athanol

(9o‘'/,) 4 Stunden auf dam Dampfbad umcr Rink-
flufl erwirnit. Bei der Aufanbc-itung wird in

quamit-ativcr Ausbeute -das x-Phcnyl-I-thiazolyb
(2')-3-N-pyrrolidinopropan ‘vom Kp,,, _= 136
bis -139° crhaltcn.

Parsnraxsrnuhn:

Verfahren zur Hcrstellung

Verbindungen der allgemcincn Formal

929961.52
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von wbasischcn

R:

C

H.

.\-/H H
R/\(:_

wobei R eincn a.rornatischen,R, einen hcterocyc-
lisphen Rest und X W;sscrszofi odcr Methyl be-
deuten und N: ein tertiir gcbundcncs Stick-
stoffatom ist, -daadurch gckennzcichnet. dafl man
N itrile der allgemcinen Formal ' '

R H

x\c/‘
\

R/. ‘CN
wobci R einen aromatischen und R, cinen
hctcrocyclischcn Rest bcdeuttn, in Gcgcnwart
von halogenwasserstoffabspaltcndcn Mittcln mix,
basisch-_ suJ>sti.t_1g1'gnen jflalogcnal-kylcn dcr
Ifomgcl‘

Ha.1_——C—C—-N/.,
X‘ X

in (id X Wasserstoff odcr“Mcthyl ist, umsctzt
und bei den emstandcncn _Ver-bindun-gen nach.
an sich sbekannten Mcthodcn dic-Cyangruppc
umer Ersatz d-u‘rch ein Wasserstcjfiatom ‘ab-
spaltct. A

)5

“O

45

so =
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[l296l/39493]
Translation R Ferber x 6071

Translation of German Patent # 830 193

Inventors: Dr. Gustav Erhart, Dr. Walter Bestian

METHOD FOR PREPARING BASIC COMPOUNDS .
It was found that compounds of the general formula '

(see original-ll H

in which R is an aromatic, and R1 is a heterocyclic group and X

is hydrogen or a methyl group, and N is a tertiary bound

nitrogen atom, represent spasmolytics which stand out by their

excellent effect on histaminic cramp.

Expediently, these compounds are prepared from nitriles of the

general formula

(see original 2)

in which R is an aromatic, and R1 is a heterocyclic group, on

which one allows to react, in the presence of sodium amide or

other substances that split off hydrogen halides, a basically

substituted halogen alkyl of the formula

(see original 3).

Such halogenides are, for example,

second page begins in original----------------------------------

N—B-chloroethyldimethylamine, N—B—chloroethyldiethylamine, 1-

chloro—2—dimethylamino propane, N—B—chloroethylpiperidine, N—B-

chloroethylpyrrolidine and N—B—chloroethylmorpholine. By the

further effect of Grignard reagent, sodium amide and others, the

cyano group may be split off while being substituted by an

NY0l10074l2v1 1
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hydrogen atom. However, one may also treat the cyano group with

saponifying means, whereby the intermediarily created carboxilic

acids are also converted into the desired compounds while

splitting off carbon dioxide.

Example 1

58.2 parts by weight of phenylpyridyl-(2)-acetonitrile having a

melting point of 84 to 85°, prepared from benzylcyanide, 2-

chloropyridine and sodium amide, are dissolved in 300 parts by

weight of toluene, reacted with 13 parts by weight of sodium

amide, and subsequently, at 30°, have a solution of 36 parts by

weight of B—chloroethyldimethylamine in 50 parts by weight of

toluene added. The reaction with this amine takes place at 50 to

60°. The mixture is heated for 2 hours to 100 to 110°, water is

added, the toluene solution is extracted using excess acetic

acid, and the extract is made alkaline again. The oil thus

obtained is fractionally distilled. The d—phenyl—a-pyridyl-(2)—y—

dimethylaminobutyric acid nitrile comes over in almost

theoretical yield when distilled under 0.3 mm at 150 to 154?

To a Grignard solution made up of 43.5 parts by weight of

magnesium, 196 parts by weight of ethyl bromide and 400 parts by

weight of ether, a solution is allowed to flow in, while

simultaneously distilling off the ether, of 205 parts by weight

of d—phenyl—a—pyridyl—(2)—y—dimethylaminobutyric acid nitrile in

400 parts by weight of benzene. The mixture is heated for 1 hour

to 80°, then decomposed by water-hydrochloric acid, and the

mixture is made alkaline. The oil separating out is the 1-

phenyl—1-pyridyl—(2’)-3-dimethylaminopropane, which boils under

a pressure of 0.3 mm at 130 to 135°. The yield is almost

equivalent to the theoretical quantity.

NY0l 1007412»/1 2
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Example 2

49 parts by weight of phenylthiazolyl—(2)—acetonitrile of m.p.

42 to 44°, prepared from benzyl cyanide, 2-chlorothiazole and

sodium amide, are heated in 250 parts by weight of benzene with

10.5 parts by weight of sodium amide and 26 parts by weight of B-

chloroethyldimethylamine for 1 hour to 50 to 60°, and finally for

2 hours to 80 to 85°, treated with water, and the benzene

solution is extracted with acetic acid. The extract is made

alkaline and the oil obtained thereby is distilled. The a-

phenyl—a—thiazolyl-(2)-y—dimethylaminobutyric acid nitrile boils

under 0.3 mm at 152 to 155K

9.5 parts by weight of magnesium, 44 parts by weight of ethyl

bromide and 150 parts by weight of ether are transferred to the

Grignard compound, and into this a solution of 36 parts by

weight a-phenyl—a-thiazolyl—(2)—y—dimethylaminobutyric acid

nitrile in 150 parts by weight of benzene is added dropwise,

during which the ether distills off. The reaction mixture is

heated for 2 hours to 70 to 80°, is cooled and allowed to flow

into 5 n hydrochloric acid, is extracted with ether and made

alkaline. The separated oil, the l—phenyl—1—thiazolyl—(2')-3-

dimethylaminopropane comes over during distillation under 0.3 mm

at 128 to 132°.

Example 3

Phenylquinolylacetonitrile, prepared from benzyl cyanide, 4—

chloroquinoline and sodium amide, is reacted with sodium amide

and piperidinoethyl chloride. The reaction product is taken up

in benzene, the benzene extract is shaken out with diluted

acetic acid, the acetic acid solution is filtered clear and made

alkaline with sodium hydroxide solution. The separated base is

NY0l10074l2vl 3
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taken up in ether, is then dried, and the ether is distilled

off. The residue has a little petroleum ether added to it and it

very soon begins to crystallize. The

phenylquinolylpiperidinoethylacetonitrile has a melting point of

96 to 97°.

40 g of phenylquinolylpiperidinoethylacetonitrile are heated

with 200 g of 70% sulfuric acid for approximately 20 hours to

150°. The mixture is poured over ice, made alkaline with sodium

hydroxide solution, extracted with ether, and the ether is

distilled off. The residue of 42.5 g solidifies in crystals.

After recrystallization from methyl alcohol and water, the 1-

phenyl—l—quinolyl~(4’)—3—piperidinopropane melts at 82 to 83°.

The chlorohydrate has a melting point of 201 to 202?

Example 4

Into a solution of 58.3 parts by weight of phenylpyridyl—(2)—

_acetonitrile and 200 parts by weight benzene, 13 parts by weight

of sodium amide are added at 25 to 35°. The mixture is heated for

a short time to 60 to 70°. Then it is cooled, and 48.5 parts by

weight of piperidinoethyl chloride (b.p.u 68 to 70°) are added

dropwise. When the mixture is heated to 50 to 60°, a reaction

sets in. At the end, heating is continued for 1 hour more to 80%

then decomposed with water, and the benzene solution is

separated. After small foreruns, the d—phenyl—a—pyridyl—(2)—y—(N—

piperidino)-butyric acid nitrile comes over at 185 to 190° under

0.4 mm and a 90 to 95% yield as a red viscous oil.

In the case of the usual saponification with alcoholic lye or in

the case of the action of Grignard reagent, there is created, in

very good yield, l—phenyl-l—pyridyl~(2’)—3—N-piperidinopropane,

NY01l0O7412vI 4
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a weakly colored viscous oil having a boiling point of 160 to

164° under 0.25 mm.

Example 5

38.8 parts by weight phenylpyridyl—(2)-acetonitrile, 8.2 parts

by weight sodium amide, 250 parts by weight benzene are reacted,

as in Example 1, with 28 parts by weight N—B—

chloroethylpyrrolidine. In a very good

third page begins in original———————————————————————————————— --

yield one obtains the a—phenyl—a~pyridyl—(2)-y-N-

pyrrolidinobutyric acid nitrile, having a melting point of 82 to

84°.

48.2 parts by weight of this nitrile base are heated with 28

parts by weight of caustic alkali in 150 parts by weight of

butanol for 4 hours under reflux. Butanol is distilled off from

the main quantity, water is added, and the base created is

separated.

l—phenyl—l-pyridyl—(2’)-3—N—pyrrolidinopropane having a boiling

pointogs of 143 to 146° is obtained in an almost theoretical

yield.

Example 6

40 parts by weight phenythiazolyl-(2)—acetonitrile are condensed

as in Example 2 with 28 parts by weight of N—B—

chloroethylpirrolidine, in the presence of 8.5 parts by weight

sodium amide and 200 parts by weight benzene. The a-phenyl-a-

thiazolyl—(2)—y—N—pyrrolidinobutyric acid nitrile is created in

NY0l1007412 V1 5
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this context in a very good yield. It has a melting point of 83

to 85°.

25 parts by weight of this base are heated with 10 parts by

weight of caustic soda, 100 parts by weight of ethanol (90%) on

a steam bath under reflux for 4 hours. In quantitative yield,

the preparation yields 1—phenyl-l—thiazolyl-(2’)—3—N—

pyrrolidinopropane having a boiling pointo_1 of 136 to 139°.

NY011007412v1 6
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What is claimed is:

1. A method for preparing basic compounds of the general

formula

(see original 4)

in which R is an aromatic, and R1 is a heterocyclic group and X

is hydrogen or a methyl group, and N is a tertiary bound

nitrogen atom,

wherein one reacts nitriles of the general formula

(see original 5),

in which R is an aromatic, and R1 is a heterocyclic group, in the

presence of means for splitting off hydrogen halides using

basically substituted halogen alkyl groups of the formula

(see original 6),

in which the X is hydrogen or a methyl group, and in the

compounds created, using methods known per se, splits off the

cyano group by substituting it by a hydrogen atom.

NY0l l007412vl 7

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0593



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0594

EP0872233A1

w

(19)
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
21 .10.1998 Bulletin 1998/43

Europaisches Patentarnt lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

EP 0 872 233 A1

European Patent Oilloe

Office européen des brevets _ (11)

(51) Int CL‘: A61 K 9/14, A61 K 9/20

(21) Application number: 97201100.1

(22) Date of filing: 14.04.1997

  
 

 
 
 

(84) Designated Contracting States: (72) Inventors:
AT BE CH DE DK ES Fl FR GB GR IE IT U LU MC - Baert, Lleven Elvira Coleus

NL PT SE _ 2340 Beerse (BE)
Designated Extension States: - Verreok, Geert
AL LT LV RO SI 2340 Beerse (BE)

(71) Applicant:
JANSSEN PHAFIMACEUTICA N.V.

2340 Beerse (BE)

(54) Antiretroviral compositions with improved bioavailability

(57) The present invention is concerned with novel
pharmaceutical compositions of Iovviride which can be
administered to a patient suffering from a retroviral

infection, whereby such dosage forms have a high drug
content and can be administered at any time of the day
independently of the food taken in by said patient
These novel oornpositions comprise particles obtaina-

ble by melt-extruding a mixture comprising loviride and ’
an appropriate water-soluble polymer and subsequently
milling said melt-extruded mixture.
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Description

The present invention is concerned with novel pharmaceutical compositions of Ioviride which can be administered

to a patient suffering from a retroviral infection, whereby such dosage forms have a high drug content and can be
"administered at any time of the day independently of the food taken in by said patient. These novel compositions com-

. prise particles obtainable by melt—extruding a mixture comprising Ioviride and an appropriate water-soluble polymer and
subsequently milling said melt-extruded mixture.

The development of pharmaceutical compositions having good bioavaflability of Ioviride, a corrpound that is prac-
tically insoluble in aqueous media, remains one of the main challenges of pharmaceutical development of this com-
pound.

The term "practically insoluble" or "insoluble" is to be understood as defined in the United States Pharmacopeia,
i.e. a "very slightly soluble" compound requiring from 1000 to 10,000 parts of solvent for 1 part of solute; a "practically
insoluble" or "insoluble" compound requiring more than 10.000 parts of solvent for 1 part of solute. The solvent referred
to herein is water.

Loviride or (1)-a—[(2-acety|—5-methylphenyl)amino]-2,6-dichlorobenzeneacetamide, is an antiretroviral non-nucleo-

side reverse transcriptase inhibitor developed for oral. parenteral and topical administration to patients suffering from
HIV infection and is disclosed in WO-92/00952 (23.01.1992). Loviride is currently undergoing extensive phase II evalu-
ations as monotherapy and in conbinations with other anti-HIV compounds. As its half-life is short, Ioviride is adminin- _

istered three times a day (t.i.d.). Suitable oral doses are 100 mg t.i.d., 200 mg t.i.d. or even 300 mg t.i.d. The oral
formulation can be a capsule comprising drug-coated beads. Since not more than 100 mg of the active ingredient can
be formulated into one capsule, patients are expected to ingest from 3 to 9 capsules a day. Clearly, a dosage form hav-
ing a higher drag content, e.g. 200 mg or even 300 mg would mark a significant step forward.

The term '1oviride" as used hereinafter is to be interpreted broadly and comprises the free base form and the phar-
maceutically acceptable addition salts of Ioviride, or of one of its enantiomers, or of a mixture of its two enantiomers.

The preferred Ioviride compound is the racemic mixture of the enantiomers in the free base form ; to all practical pur-
poses this conpound is insoluble. its solubility at room temperature in water at a pH of 6.5 is less than 0.1 mg/100ml.
The acid addition forms may be obtained by reaction of the base form with an appropriate acid. Appropriate acids com-
prise, for example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic acid; sulfuric acid; nitric

acid; phosphoric acid and the like; or organic acids such as. for example, acetic. propanoic, hydroxyacetic, 2-hydroxy-
propanoic, 2-oxopropanoic, ethanedioic, propanedioic. butanedioic, (Z)—butenedioic, (E)-butenedioic, 2—hydroxybutane-
dioic, 2,3-dihydroxybutanedioic. 2-hydroxy-1.2.3-propanetricarboxylic, methanesulfonic, ethanesulfonic,

benzenesulfonic. 4—methyIbenzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic. 4-amino-2-hydroxybenzoic and
the like acids.

In order to achieve the desired antiretroviral effect. it is essential that therapeutically effective plasma levels of Iovir-
ide can be maintained. As loviride is practically insoluble, effective formulations should be designed in such a manner

that the drug is readily bioavailable. In other words, the main problem with the administration of Ioviride in therapeuti-
cally effective amounts is concerned with ensuring that a sufficient amount of Ioviride remains in a bioavailable physical
form (solution, rnicrocrystal) sufficiently long to allow it to get into the circulation. and does not convert into a form that

is not readily bioavailable. in particular crystalline Ioviride (which is formed for example when Ioviride precipitates in an
aqueous mecfium). To that purpose Ioviride in capsules is preferably ingested during or at the end of a meal. This. how-

ever. limits the ease with which the patients can oonply with their prescribed therapy ; for example. some patients are
not able to eat normally or swallow medicaments easily (let alone three times a day) because of illness. nausea or
because of opportunistic infections of the esophagus. It would therefore be highly desirable to have pharmaceutical

dosage forms which have a high drug content and can be administered to a patient at any time of the day independently
of food taken in. i.e. dosage forms which can be administered to patients in a fasted state.

The present invention provides pharmaceutical compositions of Ioviride and a water-soluble polymer which can be
administered to a patient suffering from a retroviral infection, whereby such dosage forms can be administered at any
time of the day independently of the food taken in by said patient. The bioavailability of the drug from these dosage
forms in fasted and in fed patients is comparable. The dosage forms can be prepared easily, for example by conven-
tional tabletting techniques. The dosage forms comprise a therapeutically effective amount of novel particles as
described in detail hereunder.

Said novel particles consist of a solid dispersion comprising

(a) Ioviride, or one of its enantiomers, or a mixture of its two enantiomers; and

(b) one or more pharmaceutically acceptable water-soluble polymers.

The term 'a solid dispersion” defines a system in a solid state (as opposed to a liquid or gaseous state) corrprising
at least two cormonents, wherein one component is dispersed more or less evenly throughout the other component or
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components. When said dispersion of the components is such that the system is chemically and physically uniform or
homogenous throughout or consists of one phase (as defined in thermodynamics), such a solid dispersion will be called
“a solid solution’ hereinafter. Solid solutions are preferred physical systems because the components therein are usu-
ally readily bioairailable to the organisms to which they are administered. This advantage can probably be explained by
the ease with which said solid solutions can form liquid solutions when contacted with a liquid medium such as gastric

juice. The ease of dissolution may be attributed at least in part to the fact that the energy required for dissolution of the
components from a solid solution is less than that required for the dissolution of components from a crystalline solid
phase.

The term ‘a solid dispersion” also comprises dispersions which are less homogenous throughout than solid solu-

tions. Such dispersions are not chemically and physically uniform throughout or comprise more than one phase. For
example. the term ‘a solid dispersion’ also relates to particles having domains or small regions wherein amorphous or

microcrystalline (a), or amorphous or microcrystalline (b). or both, are dispersed more or less evenly in another phase
comprising (b), or (a), or a solid solution comprising (a) and (b). Said domains are regions within the particles distinc-
tively marked by some physical feature. small in size compared to the size of the particle as a whole. and evenly and
randomly wstrbuted throughout the particle. Microcrystalline (a) typically has a domain size of up to about 25 pm, pref-
erably up to 20 pm.

The particles according to the present invention can be prepared by first preparing a solid dispersion of the com-
ponents, and then optionally grinding or milling that dispersion. Various techniques exist for preparing solid dispersions
including melt-extrusion. spraydrying and solution-evaporation.

The melt-extrusion process comprises the following steps :

a) mixing the components (a) and (b),
b) optionally blending additives with the thus obtained mixture,
c) heating the thus obtained blend until one obtains a homogenous melt.
d) forcing the thus obtained melt through one or more nozzles; and
e) cooling the melt till it solidifies.

The terms 'rnelt' and 'rnelting" should be interpreted broadly. For our purposes, these terms not only mean the

alteration from a sofid state to a liquid state. but can also refer to a transition to a glassy state or a rubbery state, and in
which it is possible for one component of the mixture to get embedded more or less evenly into the other. In particular
cases, one conponent will melt and the other component(s) will dissolve in the melt thus forming a solution, which upon
cooling may form a solid solution having advantageous dissolution properties.

One of the most important parameters of melt mclrusion is the temperature at which the melt-extruder is operating.
It was found that the operating temperature can easily range between about 120°C and about 300°C. At temperatures
lower than 120°C, loviride will not dissolve sufficiently in most water-soluble polymers and the extrudate will not have

the required bioavailability. In addition, the process is difficult because of the high viscosity of the mixture. At tempera-
tures of more than 300°C the water-soluble polymer may decompose to an unacceptable level. It may be noted that
there is no need to fear decomposition of loviride at temperatures up to 300°C. since this active ingredient is thermally
very stable.

The througrput rate is also of inportance because even at relatively lcm temperatures the water-soluble polymer
may start to decompose when it remains too long in contact with the heating element. ~

It will be appreciated that the person skilled in the art will be able to optimize the parameters of the melt extrusion
process within the above given ranges. The working temperatures will also be determined by the kind of extruder or the
kind of configuration within the extruder that is used. Most of the energy needed to melt. mix and dissolve the cornpo-
nents in the extmder can be provided by the heating elements. However, the friction of the material within the extruder
may also provide a substantial amount of energy to the mixture and aid in the formation of a homogenous melt of the

’ components.
Spray-drying of a solution of the components also yields a solid dispersion of said components and may be a useful

alternative to the melt-extrusion process, particularly in those cases where the water-soluble polymer is not sufficiently
stable to withstand the extrusion conditions and where residual solvent can effectively be removed from the solid dis-

persion. Yet another possibility consists of preparing a solution of the components. pouring said solution onto a large
surface. and evaporating the solvent therefrom.

The solid dispersion product is milled or ground to particles having a particle size of less than 600 um, preferably
less than 400 pm and most preferably less than 125 pm. The particle size proves to be an irrportant factor determining
the speed with which tablets having suflicient hardness can be manufactured on a large scale The particle size distri-
bution is such that more than 70% of the particles (measured by weight) have a diameter ranging from about 50 pm to

about500 pm. inparticularfrom about50 pmtoabout200 um and most in particularfrom about 50 pmtoabout125
pm. Particles of the dimensions mentioned herein can be obtained by sieving them through nominal standard test
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sieves as described in the CRC Handbook. 64"‘ ed.. page F-114. Nominal standard sieves are characterized by the
mesh/hole width (pm), DIN 4188 (mm), ASTM E 11-70 (No), Tyler® (mesh) or B8 410 (mesh) standard values.
Throughout this description and the claims. particle sizes are designated by reference to the meshmole width in pm and
to the corresponding Sieve No in the ASTM E11-70 standard.

Preferred are particles wherein the loviride is in a non-crystalline phase as these have an intrinsically faster disso-

lution rate than those wherein part or all of the loviride is in a microcrystalline torm. .
Preferably, the solid dispersion is in the form of a solid solution comprising (a) and (b). Alternatively. it may be in the

form of a dispersion wherein microcrystalline (a) is dispersed more or less evenly in a solid solution comprising (a) and
(b).

The water-soluble polymer in the particles according to the present invention is a polymer that has an apparent vis-
cosity of 1 to 100 mPa.s when dissolved in a 2 % aqueous solution at 20°C solution. For exarrple, the water-soluble
polymer can be selected from the group comprising

— alkylcelluloses such as methylcellulose.

- hydroxyalkylcelluloses such as hydroxymethylcellulose, hydroxyethylcellulose. hydroxypropylcellulose and
hydroxybutylcellulose.

- hydroxyalkyl alkylcelluloses such as hydroxyethyl methylcellulose and hydroxypropyl methylcellulose.
- carboxyalkylcelluloses such as carboxymethylcellulose,

- alkali metal salts of carboxyalkylcelluloses such as sodium carboxymethylcellulose.
- carboxyalkylalkylcelluloses such as caiboxymethylethylcellulose.
- carboxyalkylcellulose esters.
- starches.

- pectines such as sodium carboxymethylamylopectine.
- chitine derivates such as chitosan.

- polysaccharides such as alginic acid. alkali metal and ammonium salts thereof. carrageenans. galactornannans,
tragacanth, agar-agar, gummi arabicum, guar gumrni and xanthan gummi,

— polyacrylic acids and the salts thereof,

- polymethacrylic acids and the salts thereof, methacrylate copolymers,
- polyvinylalcohol,

- polyvinylpyrrolidone. copolymers of polyvinylpyrrolidone with vinyl acetate,

- polyalkylene oxides such as polyethylene oxide and polypropylene oxide and copolymers of ethylene oxide and
propylene oxiie.

Non-enumerated polymers which are pharmaceutically acceptable and have appropriate physico-chemical properties
as defined hereinbefore are equally suited for preparing particles according to the present invention.

Preferred water—soluble polymers are hydroxypropyl methylcelluloses or HPMC. Said HPMC contains sufficient
hydroxypropyl and methoxy groups to render it water—soluble. HPMC having a methcxy degree of substitution from
about 0.8 to about 2.5 and a hydroxypropyl molar substitution from about 0.05 to about 3.0 are generally water-soluble.
Methoxy degree of substitution refers to the average nurrber of niéthyl ether groups present per anhydroglucose unit of
the cellulose molecule. Hydroxypropyl molar substitution refers to the average number of moles of propylene oxide
which have reacted with each anhydroglucose unit of the cellulose molecule. Hydroxypropyl methylcellulose is the
United States Adopted Name for hypromellose (see Martindale, The Extra Pharmacopoeia. 29th edition, page 1435).
In the four digit number "2910", the first two digits represent the approximate percentage of methoxyl groups and the
third and fourth digits the approidmate percentage conposition ot hydroxypropckyl groups. 5 mPas is a value indicative
of the apparent viscosity of a 2 % aqueous solution at 20°C.

The molecular weight of the HPMC normally affects both the release profile of the milled exlrudate as well as its
physical properties. A desired release profile can thus be designed by choosing an HPMC of an appropriate molecular
weight ; for immediate release of the active ingrerfient from the particles. a low molecular weight polymer is preferred.
High molecular weight HPMC is more likely to yield a sustained release plnmtaceutical dosage tonn. The molecular
weight of a water-soluble cellulose ether is generally expressed in terms of the apparent viscosity at 20°C of an aque-
ous solution containing two percent by weight of said polymer. Suitable HPMC include those having a viscosity from

about 1 to about 100 mPa.s. in particular form about 3 to about 15 mPa.s, preferably about 5 mPa.s The most preferred
type of HPMC having a viscosity of 5 mPa.s.. is the commercially available HPMC 2910 5 mPa.s. because this yields
particles from which superior oral dosage torrns of loviride can be prepared as will be discussed hereunder and in the
experimental part

The weight-by-weight ratio of (a) :(b) is in the range of 1 : 1 to 1 :8. preferably 1 : 1 to 1 :5. In the case of (loviride)
:(HPMC 2910 5 mPa.s), said ratio may range from about 1 : 1 to about 1 :2, and optimally is about 1 : 1.5 (or 2 I 3).
The weight by weight ratio of loviride to other water-soluble polymers may be determined by a person skilled in the art
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by straightforward experimentation. The lower limit is determined by practical considerations. Indeed. given the thera-
peutically effective amount of Ioviride (from about 100 mg to about 300 mg. preferably about 200 mg per administration).
the lower limit of the ratio is determined by the maximum amount of mixture that can be processed into one dosage form

of practical size. When the relative amount of water-soluble polymer is too high, the absolute amount of mixture needed
to reach the therapeutic level will be too high to be processed into one capsule or tablet. Tablets, for example, have a
maximum weight of about 1 g, and the extrudate can accoum for maximally about 90 % (wlw) thereof. Consequently,
the lower limit of the amount of Ioviride over hydroxypropyl methyl cellulose will be about 1 : 8 (100 mg Ioviride + 800

mg water-soluble polymer).

On the other hand. if the ratio is too high, this means the amount of Ioviride is relatively high compared to the

amount of water-soluble polymer. then there is the risk that the Ioviride will not dissolve sufficiently in the water-soluble
polymer, and thus the required bioavailability will not be obtained. The degree to which a compound has dissolved into
a water-soluble polymer can often be checked visually : if the extrudate is clear then it is very likely that the compound
will have dissolved completely in the water-soluble polymer. The 1 : 1 upper limit is determined by the fact that above
said ratio it was observed that the extrudate resulting from extruding Ioviride with HPMC 2910 5 mPa.s is not "clear",

presumably due to the fact that not all of the Ioviride has dissolved in the HPMC. It will be appreciated that the upper
limit of 1 : 1 my be underestimated for particular water-soluble polymers. Since this can be established easily but for
the experimentation time involved, solid dispersions wherein the ratio (a) : (b) is larger than 1‘ : 1 are also meant to be
comprised within the scope of the present invention.

Preferred particles are those obtainable by melt-extrusion of the corrponents and grinding, and optionally sieving.
More in particular, the present invention concerns particles consisting of a solid dispersion corrprising two parts by
weight of Ioviride and three parts by weight of hydroxypropyl methylcellulose HPMC 291 O 5 mPa.s, obtainable by blend-
ing said components, extrucfing the blend at a temperature in the range of 120°C - 300°C, grirding the extrudate, and
optionally sieving the thus obtained particles.

The particle as described hereinabove may further comprise one or more pharmaceutically acceptable excipients
such as, for example. plasticizers. flavors, colorants, preservatives and the me. Said excipients should not be heat-sen-
sitive. in other words, they should not show any degradation or decorrposition at the working temperature of the melt-
extruder.

In the current Ioviride : HPMC 2910 5 mPa.s formulations. the amount of plasticizer is preferably small, in the order

of 0 % to 15 % (wlw), preferably less than 5 % (wlw). With other water-soluble polymers though. plasticizers may be
employed in much different, often higher amounts because plasticizers as mentioned hereinbelow lower the tempera-
ture at which a melt of (a). (b) and plasticizer is formed, and this lowering of the melting point is advantagous where the

polymer has limited themtal stability. Suitable plasticizers are pharmaceutically acceptable and include low molecular
weight polyalcohols such as ethylene glycol. propylene glycol, 1,2 butylene glycol, 2,3-butylene glycol, styrene glycol:
polyethylene glycols such as diethylene glycol, triethylene glycol, tetraethylene glycol; other polyethylene glycols having
a molecular weight lower than 1,000 glmol; polypropylene glycols having a molcular weight lower than 200 glmol; glycol
ethers such as rnonopropylene glycol monoisopropyl ether; propylene glycol monoethyl ether; diethylene glycol rnonoe-
thyl ether; ester type plasticizers such as sorbitol lactate. ethyl lactate, butyl lactate. ethyl glycolate, allyl glyccllate: and
amines such as monoethanolamine, diethanolamine. triethanolamine, monoisopropanolamine; triethylenetetramine, 2-

amino-2-methyl-1,3—propanediol and the like. Of these. the low molecular weight polyethylene glycols, ethylene glycol,
low molecular weight polypropylene glycols and especially propylene glycol are preferred.

Once the extrudate is obtained. it is milled and sieved and used as a "normal" ingredient to make pharmaceutical

dosage forms.

The particles of the present invention can be formulated into pharmaceutical dosage forms comprising a therapeu-
tically effective amount of particles. Although, at first instance, pharrmceutical dosage forms for oral administration
such as tablets and capsules are envisaged, the particles of the present invention can also be used to prepare pharrna-
ceutical dosage forms e.g. for rectal administration. Preferred dosage forms are those adapted for oral administration
shaped as a tablet. They can be produced by conventional tabletling techniques with conventional ingredients or excip-
ients and with conventional tabletting machines. In addition, they can be produced at substantially lower cost than
coated cores. As mentioned above, an effective antiretroviral daily dose of Ioviride ranges from about 100 mg t.i.d. to

about 300 mg t.i.d.. and preferably is about 200 mg t.i.d. When one considers that the weight-by-weight ratio of (a) : (b)
is maximally about 1 : 1. then it follows that one dosage form will weigh at least 400 mg. In order to facilitate the swal-
lowing of such a dosage form by a patient. it is advantageous to give the dosage form, in particular tablets. an appro-
priate shape. Tablets that can be swallowed comfortably are therefore preferably elongated rather than round in shape.
Especially preferred are biconvex oblate tablets. As discussed hereunder in more detail, a film coat on the tablet further
contributes to the ease with which it can be swallowed.

Tablets that give an immediate release of Ioviride upon oral ingestion and that have good bioavailability are

designed in such a manner that the tablets disintegrate rapidly in the stomach fimmediate release) and that the particles
which are liberated thereby are kept away from one another so that they do not coalesce and do not produce high local
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concentrations of loviride with the concommittant danger that the drug precipitates (bioavailability). The desired effect
can be obtained by distributing said particles homogeneously throughout a mixture of a disintegrant and a diluent.

Suitable cfisintegrants are those that have a large coefficient of expansion. Exanples thereof are hydrophilic, insol-
uble or poorly water-soluble crosslinked polymers such as crospovidone (crosslinked polyvinylpyrrolidone) and croscar-
mellose. The amount of disintegrant in immediate release tablets according to the present invention conveniently may
range from about 3 to about 15 % (wlw) and preferably is about 7 to 9 % (wlw). This amount tends to be larger than
usual in order to ensure that the particles are spread over a large volume of the stomach contents upon ingestion.
Because disintegrants by their nature yield sustained release formulations when employed in bulk, it is advantageous
to dilute them with an inert substance called a diluent or filler.

A variety of materials may be used as diluents or fillers. Exanples are spray-dried or anhydrous lactose. sucrose,
dextrose, mannitol. sorbitol, starch. cellulose (e.g. micro-crystalline cellulose Avicel"‘), dihydrated or anhydrous dibasic
calcium phosphate. and others known in the art. and mixtures thereof. Preferred is a commercial spray-dried mixture of
lactose monohydrate (75 %) with microcrystalline cellulose (25 %) which is commercially avaflable as Microcelac”.

The tablet may include a variety of one or more other conventional excipients such as binders, buffering agents,
lubricants, glidants, thickening agents. sweetening agents, flavors, and colors. Some excipients can serve multiple pur-
poses.

Lubricants and glidants can be employed in the manufacture of certain dosage forms, and will usually be employed
when producing tablets Examples of lubricants and glidants are hydrogenated vegetable oils, e.g hydrogenated Cot-
tonseed oil. magnesium stearate. stearic acid, sodium lauryl sulfate, magnesium lauryl sulfate. colloidal silica, talc, mix-
tures thereof, and others known in the art. Interesting lubricants and glidants are magnesium stearate, and mixtures of

magnesium stearate with colloidal silica. A preferred lubricant is hydrogenated vegetable oil type I, most preferably
hydrogenated, deodorized Cottonseed oil (commercially available from Karlshamns as Akofine NF” (formerly called
Sterotex"‘)). Lubricants and glidants generally comprise 0.2 to 7.0 % of the total tablet weight

Other excipients such as coloring agents and pigments may also be added to the tablets of the present invention.
Coloring agents and pigments include titanium dioxide and dyes suitable for food. A coloring agent is an optional ingre-
dient in the tablet of the present invention, but when used the coloring agent can be present in an amount up to 3.5 %
based on the total tablet weight. '

Flavors are optional in the composition and may be chosen from synthetic flavor oils and flavoring aromatics or nat-
ural oils, extracts from plants leaves. flowers, fruits and so forth and combinations thereof. These may include cinnamon
oil, oil of wintergreen, peppermint oils, bay oil, anise oil, eucalyptus, thyme oil. Also useful as flavors are vanilla, citrus

oil, including lemon , orange, grape. lime and grapefruit. and fruit essences, including apple, banana, pear, peach,
strawberry. raspberry, cherry. plum, pineapple, apricot and so forth, The amount of flavor may depend on a number of
factors including the organoleptic effect desired. Generally the flavor will be present in an amount from about 0 % to
about 3 % (wlw).

As known in the art, tablet blends may be dry-granulated or wet-granulated before tabletting. The tabletting process
itself is othemise standard and readily practised by forming a tablet from desired blend or mixture of ingredients into
the appropriate shape using a conventional tablet press.

Tablets of the present invention may further be film-coated to improve taste, to provide ease of swallowing and an
elegant appearance. Many polymeric film-coating materials are known in the art. A preferred film-coating material is
hydroxypropyl methylcellulose HPMC, especially HPMC 2910 5 mPa.s. Other suitable film-forming polymers also may
be used herein. including, hydroxypropylcellulose, and acrylatemethacrylate copolymers. Besides a film-forming poly-
mer. the film coat may further comprise a plasticizer (e.g. propylene glycol) and optionally a pigment (e.g. titanium diox-
ide). The film-coating suspension also may contain tale as an anti-adhesive. In immediate release tablets according to
the invention, the film coat is small and in terms of weight accounts for about 3 % (wlw) of the total tablet weight.

Preferred dosage forms are those wherein the weight of the particles is at least 40 % of the total weight of the total
dosage form, that of the diluent ranges from 20 to 40 %, and that of the disintegrent ranges from 3 to 10 %, the remain-

der being accounted for by one or more of the excipients described hereinabove. As an example of an oral dosage form
comprising 200 mg of loviride, the following formula may be given :

loviride (200 mg)

HPMC 2910 5 mPa.s (300 mg)

spray—dried lactose monohydrate : microcrystalfine cellulose (75 : 25) (282.4 mg)
crospolyvidone (78.4 mg)
talc (25.8 mg)

hydrogenated vegetable oil Type I (8.6 mg)
colloidal anhydrous silica (2.6 mg)
magnesium stearate (2.2 mg). yielding
a tablet core (900 mg). and
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HPMC 2910 5 mPa.s (16 mg)

propvleneelyool (4 mg)
talc (3.2 mg)

titanium dioxide (4.8 mg), yielding
a film-coat (28 mg).

Preferred dosage forms according to the present invention are those from which at least 85 % of the available lovir-

ide dissolves within 60 minutes when a dosage form equivalent to 200 mg loviride is tested as set forth in

USP test (711 ) in a USP-2 dissolution apparatus under conditions at least as stringent as the following : 900 ml water
comprising 0.5 % sodium lauryl sulfate. 37°C with paddles turning at 100 rpm. Tablets complying with the preceding
definition can be said to have O > 85 % (60'). Preferably, tablets according to the present invention will dissolve faster
and have 0 > 85 % (30').

The present invention further concerns a process of preparing particles as described hereinbefore. characterized

by blending the components. extruding said blend at a temperature in the range of 120 -300 °C. grinding the extrudate.
and optionally sieving the particles. '

The invention also concerns solid dispersions obtained by melt-extrusion of

(a) loviride, or one of its enantiomers. or a mixture of its two enantiomers. and

(b) one or more pharmaceutically acceptable water-soluble polymers.

It is another object of the invention to provide a process of preparing a pharmaceutical dosage form as described
hereinbefore, characterized by blending a therapeutically effective amount of particles as described hereinbefore, with
pharmaceutically acceptable excipients and compressing said blend into tablets. '

The invention also relates to particles as described hereinbefore, for use in preparing a pharmaceutical dosage
form for oral administration to a patient suffering from a retroviral infection, wherein said dosage form can be adminis-
tered at any time of the day independently of the food taken in by said patient.

The present invention also concerns the use of particles as described hereinbefore. for the preparation of a phar-

maceutical dosage form for oral administration to a patient suffering from a retroviral infection, wherein said dosage
form can be administered at any time of the day independently of the food taken in by said patient.

The invention also relates to a pharmaceutical package suitable for commercial sale conprising a container, an oral

. dosage form of loviride as described he_reinbefore,_ and associated with said package written matter non-limited as to
whether the dosage form can be taken with or without food.

It has been observed that the tablets of the present invention showed a remarkably lower food-effect than loviride

capsules. This means that the difference between taking the medication after a meal or in tasted state is significantly
less when the tablet of the present invention is administered than when loviride capsules are administered. This is of
course a huge advantage because the medication can be taken in at any time during the day and is no longer depend-
ent upon the intake of a meal. Moreover. patients. who are feeling nauseous or who are not able to eat can still take the
tablets of the present invention.

Example;

a) melt extrusion process

A 40/60 (wlw) mixture of loviride (0.5 kg) and HPMC 2910 5 mPa.s (0.75 kg) were both sieved and mixed in a plan-
etary mixer until the mixture was homogenous.

The mixture was fed into a twin screw melt extruder of the type APV-Baker MP19 LID 15 having the following oper-
ating parameters : temperature of the first compartment was 25°C. temperature of the second compartment was
235°C, the twin screw had a rate of 250 rarolutions/min and was extruded at a fedd rate of 1.5 kg/h. The extrudate was
brought in a hammer mill of type Frtzmill, the mesh of the sieve was 0.125 inch (= 0.32 cm) and revolving speed was
1640 revolutions per minute The milled extrudate was again brought in a hammer mill. this time with a sieve of mesh

0.063 inch (= 0.16 cm) and a revolving speed of 1640 revolutions per minute. Weld was 1.03 kg (82.4 96).

b) preparation of a tab/etting mixture

Microcrystalline cellulose (90.2 g. 24.4 % (wlw)). Crospovidone (25 g. 6.8 % (wlw)). Aerosil (colloidal silicon diox-
ide) (1.1 g. 0.3 % (wlw)) and Sterotex (3.7 g, 1 % (wlw)) were sieved (mesh width of 850 um) and mixed together with

the milled extrudate (250 g. 67.6 % (wlw)) using a planetary mixer until a homogenous mixture was obtained (10 min-
utes).
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c) Tabletting

Using the mixture obtained in b) round biconvex tablets of 370 mg (die diameter = 10 mm. radius of curvature = 15

mm) were prepared on a Korsch ll operating at a speed of 10.000 tabletsmourga corrpression pressure of 1500 to 1950
kg /cm2 (147 - 191.1 MPa). The uncoated tablets had a disintegration time of less than 1 minute in neutral water and
hardness = 6.23 daN. The tablets were coated with a coating solution comprising HPMC 2910 5 mPa.s (40 g), propyl-
ene glycol (10 g), titanium dioxide (12 g) and tale (8 g) in water (400 9) according to art-known procedures.

Examle 2

The process as described in example 1 was repeated, but the blencfing and tabletting steps were carried out as fol-
lows :

Microcelac (141.2 g, 31.4 % (wlw)). Crospovidcne (39.2 g, 8.7 % (wlw)) and Aerosil (colloidal silicon cficxide) (1.3
g, 0.3 % (wlw)) were sieved (mesh width oi 850 pm) and mixed together with the milled extrudate (250 g, 55.6 % (wlw))
using a planetary mixer until a homogenous mixture was obtained (10 minutes). Then there was added tale (12.9 g, 2.9
% (wlw)). magnesium stearate (1.1 g, 0.24 % (wlw)) and Sterotex (4.3 g. 1 % (wlw)) and the whole was mixed for
another 5 minutes. The blend was tabletted on a Korsch II to round bieonvex tablets of 450 mg (die diameter 11.5 mm,
radius of curvature = 15 mm). The tablets were coated with a coating solution comprising HPMC 2910 5 mPa.s (40 g),
propylene glycol (10 g). titanium dioxide (12 g) and talc (8 g) in water (400 g) according to art-known procedures.

Exgmlg 3

The process as descrbed in example 1 was repeated. but the blending and tabletting steps were carried out as fol-
lows :

Microcelac (282.4 g. 31.4 % (wlw)). Crospovidcne (78.4 g. 8.7 % (wlw)) and Aerosil (colloidal silicon dioxide) (2.6
g, 0.3 % (wlw)) were sieved (mesh width 01 850 pm) and mixed together with the milled extrudate (500 g, 55.6 % (wlw))
using a planetary mixer until a homogenous mixture was obtained (10 minutes). Then there was added tale (25.8 g, 2.9

% (wlw)). magnesium stearate (2.2 g, 0.24 % (wlw)) and Sterotex (8.6 g. 1 % (wlw)) and the whole was mixed for
another 5 minutes. The blend was tabletted on a Excenterpress Courtoy 27 to oblate biconvex tablets of 900 mg. The
length of the die was 19 mm. breadth 9.5 mm. and the radius of curvature 9.57 mm. The tablets were coated with a

coating solution conprising HPMC 2910 5 mPa.s (40 g), propylene glycol (10 g), titanium dioxide (12 g) and talc (8 g)
in water (400 g) according to art-known procedures.

Egamplgj : Dissolution Properties

In-vitro dissolutions studies were performed on the 100 mg tablet formulation of Exarrple 1. The medium was 900
ml water comprising 0.5 % sodium lauryl sulfate at 37°C in Apparatus 2 (USP 23. (711 ) Dissolution. pp. 1791-1793)
(paddle, 100 rpm). The concentration of the active ingredient loviride dissolved in the test medium was determined by
removing a 3 ml sample at the indicated time. measuring its absorbance at 266 nm and calculating the concentration
therefrom.

The following results were obtained :

Calculated concentration (% wlvv) oi the active dose 
:

0 0.00 0.00 0.00 0.00 0.00
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Example § : Pharmacokinetic properties

In this study 12 healthy volunteers in tasting conditions were administered a tablet ot example 1 (100 mg loviride).
Plasma levels of each of the loviride enantiomers were determined and the following bioavailability data were calculated
therefrom.

(-)-loviride : Cm, = 155 i 66 nglml
AUG“, = 1,347 :l: 512 ng.h/rnl

(+)-loviride : Cm, = 890 1 292 nglml
AUChs,=18.180_ :1: 7.197 ng.h/rnl

Claims

1. A particle consisting of a solid dispersion comprising

(a) loviride. or one of its enantiomers. or a mixture 01 its two enantiomers. and
(b) one or more pharrnaceutically acceptable water-soluble polymers.

2. A particle according to claim 1 having a particle size of less than 600 pm.

3. A particle according to claim 1 or 2 wherein the loviride is in a non-crystalline phase.

4. A particle according to claim 3 wherein the solid dispersion is in the form of a solid solution comprising (a) and (b).
» or in the form of a dispersion wherein amorphous or microcrystalline (a), or amorphous or microcrystalline (b), or

both, are dispersed more or less evenly in another phase of (b). or of (a). or in a solid solution comprising (a) and
(D)-

5. A particle according to the preceding claims wherein the water-soluble polymer is a polymer that has an apparent
viscosity of 1 to 100 mPas when dissolved in a 2 % aqueous solution at 20°C solution.

6. A particle according to claim 5 wherein the water-soluble polymer is selected from the group comprising

alkylcelluloses such as methylcellulose,

hydroxyalkylcelluloses such as hydroxymethylcellulose. hydroxyethylcellulose.
hydroxypropylcellulose and hydroxybutylcellulose,
hydroxyalkyl alkylcelluloses such as hydroxyethyl methylcellulose and hydroxypropyl methylcellulose.
carboxyalkylcelluloses such as carboxyrnethylcellulose.
alkali metal salts of carboxyalkylcelluloses such as sodium carboxymethylcellulose,
caiboxyalkylalkylcelluloses such as carboxymethylethylcellulose,
carboxyalkylcellulose esters.
starches,

pectines such as sodium carboxymethylamylopectine.
chitine derivates such as chitosan.

polysaccharides such as alginic acid. alkali metal and ammonium salts thereof, carrageenans. galactoman-
nans, tragacanth, agar-agar. gummi arabicum, guar gummi and xanthan gummi,
polyacrylic acids and the salts thereol,

polymethacrylic acids and the salts thereof. methacrylate copolymers.
polvvinvlaloohol.

polyvinylpyrrolidone. copolymers oi polyvinylpyrrolidone with vinyl acetate
polyalkylene oxides such as polyethylene oxide and polypropylene oxide and copolymers of ethylene oxide and
propylene oxide.

7. A particle according to claim 6 wherein the water-soluble polymer is hydroxypropyl methylcellulose HPMC 2910 5
mPa.s.

8. A particle according to claim 7 wherein the weight-by—weight ratio of (a) 2 (b) is in the range of 1 : 1 to 1 : 8.

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0602



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0603

15

30

35

50

55

10.

11.

12.

13.

14.

15.

16.1

17.

18.

19.

20.

21.

EP0872233A1

A particle according to any one of the preceding claims obtainable by melt-extrusion of the components and grind-
ing. and optionally sieving.

A particle according to any one of the previous claims consisting oi a solid dispersion comprising two parts by
weight 01 loviride and three parts by weight of hydroxypropyl methylcellulose HPMC 2910 5 mPa.s, obtainable by
blending said components. extrading the blend at a termerature in the range of 120°C - 300°C, grinding the extru-
date. and optionally sieving the thus obtained particles.

A particle according to the preceding claims further comprising one or more pharmaceutically acceptable excipi-
ents.

A pharmaceutical dosage form comprising a therapeutically effective amount of particles as claimed in any one of
the preceding ciaims.

A dosage form according to claim 12 adapted for oral administration shaped as a tablet.

A dosage form according to claim 12 for immediate release of loviride upon oral ingestion wherein said particles
are homogeneously distributed throughout a mixture of a diluent and a disintegrant.

A dosage form according to claim 13 or 14 surrounded by a film-coat comprising a film-forming polymer. a plasti-
cizer and optionally a pigment.

A dosage form according to claim 14 wherein the diluent is a spray-dried mixture of lactose mcnohydrate and
microcrystalline cellulose (75 : 25). and the disintegrant is crospovidone or croscarmellcse.

A dosage form according to any one of claims 12 to 16 wherein the weight of said particles is at least 40 % of the
total weight oi the dosage form.

A dosage form according to claim 12 comprising by weight based on the total weight ol the dosage tom 2

loviride (200 mg)
HPMC 2910 5 mPa.s (300 mg)
spray-dried lactose monohydrate : microcrystalline cellulose (75 :25) (282.4 mg)
crospolyvidone (78.4 mg)
talc (25.8 mg)
hydrogenated vegetable oil Type I (8.6 mg)
colloidal anhydrous silica (2.6 mg)
magnesium stearate (2.2 mg), yielding
a tablet core (900 mg), and
HPMC 2910 5 mPa.s (16 mg)
propvleneglycol (4 mg)
talc (3.2 mg)

titanium dioxide (4.8 mg), yielding
a lilm-coat (28 mg).

A dosage form according to any one of claims 12 to 18 from which at least 85 % of _the available loviride dissolves
within 60 minutes when a dosage form equivalent to 200 mg loviride is tested as set forth in USP test (711 ) in a

USP-2 dissolution apparatus under conditions at least as stringent as the following : 900 ml water comprising 0.5
% sodium lauryl sulfate. 37°C with paddles turning at 100 rpm.

A process of preparing particles as claimed in any one of claims 1 to 1 1 characterized by blending the components.
extruding said blend at a temperature in the range of 120 - 300 °C. grinding the extrudate. and optionally sieving
the particles.

A solid dispersion obtained by melt-extrusion of

(a) loviride, or one of its enantiomers, or a mixture of its two enantiomers. and
(b) one or more pharmaceutically acceptable water-soluble polymers.

10
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A process of preparing a pharmaceutical dosage form as claimed in any one of claims 12 to 19 characterized by
blending a therapeutically effective amount of particles as claimed in any one of claims 1 to 11 with pharmaceuti-
cally acceptable excipients and compressing said blend into tablets.

Particles according to any one of claims 1 to 1 1 for use in preparing a pharmaceutical dosage form for oral admin-

istration to a patient suffering from a retroviral infection, wherein said dosage form can be administered at any time
of the day independently of the food taken in by said patient.

Use of particles according to any one of claims 1 to 1 1 for the preparation of a pharmaceutical dosage form for oral
administration to a patient suffering from a retroviral infection, wherein said dosage form can be administered at
any time otthe day independently of the food taken in by said patient.

A pharmaceutical package suitable for commercial sale comprising a container, an oral dosage form of loviride as
claimed in any one of claims 12 to 19, and associated with said package written matter non-limited as to whether
the dosage form can be taken with or without food.
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Beschreibung

[0001] Die Erfindung bezieht sich auf eine Zuberei-

tung in Form eines Compounds gemall Anspruch 1 oder
2, die eine Hiltsstoffphase mit wenigstens einem Hilfs-
stoff und/oder eine Wirkstoffphase mit wenigstens ei-
nem Wirkstoff und eine Phase eines matrixbildenden

Materials'(im folgenden auch Matrixmaterial genannt)
ausgew'a'hlt aus Polymer und/oder Lipid, d.h. eine poly-
mere Phase und/oder eine Lipidphase mit wenigstens
einem Polymer bzw. Lipid aufweist. und damit auf poly-
mer- und/oder Iipidhaltige Retardarzneifonnen, Verfah-

ren zu deren Herstellung und deren Verwendung, ins-
besondere zur Herstellung von Tabletten oder anderen
grolleren Matrixeinheiten.

[0002] Derartige Compounds sind physikalische Ver-
bindungen von mindestens zwei Ausgangsstoffen und
werden insbesondere im phannazeutischen Bereich
eingesetzt.

[0003] Es ist bekannt, zur Erreichung einer kontrol|ier-
ten, verzogerten oder von physiologischen Parametem
unabhangigen Freisetzung von

[0004] Wirkstoffen aus einer Zubereitung, die Aus-
gangsstoffe derart zu verarbeiten, dall die resuItieren-

den Zubereitungen bzw. die aus diesen Zubereitungen
hergestellten Amzeifonnen einen die Freisetzung steu-
ernden Uberzug aufweisen (z.B. aus Polymeren wie Po-
lymethacrylate oder organischen Molektilen wie Schel-
lack oder Celluloseacetatphthalat) bzw. altemativ ein
aus Polymeren bestehendes Matrixsystem aufweisen.

[0005] Unter Verwendung von Polymeren hergesteIl-
te, in der Literatur beschriebene Matrixeinheiten zur

kontrollierten Freisetzung sind:

1. Polymerpartikel

(2.B. Pellets, Granulatkorner, Mikropartikel)
2. gréflere Matrixeinheiten

(z.B. Tabletten, Drageekeme und lmplantate).

[0006] Die im folgenden naher beschriebenen Pani-
kel sind dadurch gekennzeichnet, daB der Wirkstoff mo-

lekulardispers oder partikular in der polymeren Phase .
eingebettet ist.

[0007] Die im folgenden naher beschriebenen grime-
ren Matrixeinheiten milssen in der Regel durch das ko-
stenaufvvendige Verfahren der Komprimierung nach
vorheriger Granulation hergestellt werden.

Arzneifonnen zur kontrollierten Freisetzung unter Ver-
wendung von Polymeren:

[0008] Der die Freisetzung kontrollierende Effekt ei-
ner solchen Zubereitung oder Amzeiform. auch ‘Con-

trolled Release'-Zubereitung (CR-Zubereitung) ge-
nannt. wird einerseits durch die Eigenschaften der po-
lymeren Phase selbst. wie beispielsweise die Benetz-
barkeit, die Quellbarkeil oder die Kristallinitat, und an-

dererseits durch die Struktur der durch die polymere
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Phase gebildeten Matrix gesteuert. Diese Matrixstruk-
tur, die homogen oder heterogen ausgebildet sein kann,
ist entweder bereits in der Zubereitung selbst vorhan-

den oder entsteht wahrend der Verarbeitung bei der Zu-
bereitung zur Arzneiform.

[0009] Als die Freisetzung beeinflussende Eigen-
schaften der polymeren Phase seien hier die L6slich-

keitseigenschaften genannt. So sind Polymere bzw.
Makromolekfile aufgrund ihrer Unloslichkeit und/oder

Quellbarkeit in walzrigen Losungsmitteln geeignet,
Wirkstoffe, die in einer Matrix solcher Polymere bzw.
Makromolekfile eingebettet sind, durch die Poren der
Matrix verzogert freizusetzen. Weiterhin sind Arzneifor-
men mit Polymerstoffen bekannt, die aufgrund der Los-
lichkeitder Polymere im Magen- oder Darmsaft eine den
Ort der Freisetzung kontrollierende Zubereitung darste|-
len.

[0010] Bei diesen die Wirkstofffreisetzung kontrol|ie-
renden Zubereitungen sind insbesondere zwei Gruppen
zu unterscheiden.

[0011] Einerseits sind polymerhaltige Partikel in einer

Groflenordnung von ca. 0,01 bis 2 mm bekannt. die
auch als Mikropartikel (0.05 bis 0,2 mm), Granulatkor-
ner oder Pellets bezeichnet werden. Aber auch die erst

seit kiirzerer Zeit bekannten Mikropartikel bzw. Mikro-

spharulen mit einer typischen Grofse von 50 bis 200 um,
Nanopartikel, Nanopellets und Nanospharulen werden,

sofem sie eine polymere Phase aufweisen. der Gruppe
der polymerhaltigen Partikel zugeordnet. Die Partikel
liegen als eigenstandige Freisetzungseinheit in Form ei-
ner partikularen Matrix vor, wobei dann bereits die Zu-
bereitung eine Matrixstruktur aufweist.

[0012] Andererseits konnen die in der vorliegenden
Anmeldung beschriebenen Partikel zu grofleren Frei-
setzungseinheiten bzw. grolleren Matrixeinheiten verei-
nigt werden. Diese Weiterverarbeitung wird weiter un-
ten im einzelnen ausgefflhrt.
[0013] Als Beispiele der partikularen Matrices, deren

Partikel eigenstandige Freisetzungseinheiten bilden,
seien die Dispersion von Mikropartikeln zur parentera-
len lnjektion, die eine kontrollierte Freisetzung von
LH-RH-Analoga er1auben,sowie die Fiillung von Pellets
in eine Gelatinekapsel bei Handelspraparaten wie Sym-
pathomimetika genannt. Diese werden von Miiller, R.H.,
Hildebrand G.E. (Hrsg.) in "Phannazeutische Technolo-
gie: Modeme Arzneiformen", Wissenschaftliche Ver-

Iagsgesellschaft mbh Stuttgart, (1997), von Bauer, K.H..
Fromming, K-H., Fuhrer, C. in "Pharmazeutische Tech-

nologie"; Georg Thieme Venag Stuttgart, New York,
(1991), sowie von List, P.H. 'Arzneiformenlehre" Wis-

senschaftliche Verlagsgesellschaft mbh Stuttgart,
(1986), beschrieben.

[0014] Weiterhin sind in der EP 0 261 677 polymer-
haltige Zusammensetzungen beschrieben. die eine ver-

zogerte Freisetzung des Wirkstoffs ermoglichen sollen.
Zur Herstellung dieser Zusammensetzungen wird ein
Sprfihtrocknungsverfahren offenbart, so dais unter An-
wendung der Lehre dieser Druckschrift Partikel mit einer
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Gr6l5e von mindestens 30 pm erhalten werden, die den

Wirkstoff in gleichmafiiger Verleilung aufvveisen.

[0015] Zur Herslellung solcher Zubereitungen mil
parlikularer Matrixstruktur werden in der Lileratur meh-
rere Verfahren beschrieben. '

[0016] Bei den Verfahren nach der "solvent evapora-
lion'- oder der 'inliquid-drying"-Melhode ist das Poly-
mer bzw. der Matrixbildner eine in einem organischen

Lésungsmitlel losliche Substanz (z.B. Polymere wie Po-
lylactide, PoIylactidIGlycolid). Das Polymer wird in ei-
nem organischen Ldsungsmittel geldst, der Wirkstoff
wird ebenfalls in der organischen Phase gelost oder -
im Falle unlbslicher Wirksloffe - dispergiert. Die den
Wirkstoff enlhallende Losung des Polymers bzw. Ma-
trixbildners wird dann in eine waflrige Tensidlosung ge-
geben und durch Rflhren eine O/\N-Emulsion herge-
slelll. Das organische Losungsmittel wird dann enlfeml
und der Matrixbildner prazipiliert. Es enlstehen fesle
Pellets bzw. Mikropartikel. Je nach der Methode zur Enl-

femung des Losungsmittels unlerscheidet man zwi-
schen der ‘solvent evaporation"und der "in-liquid-
drying'—Melhode.

[0017] Diese Verfahren wurden von Speiser, P. in Mill-
ler, R.H., Hildebrand, G.E. (Hrsg.) "Pharmazeutische

Technologie: Modeme Arzneiformen", Wissenschaftli-
che Verlagsgesellschaft mbh Stuttgart (1997), von
Beck, L.R., Pope, V.Z., Cowsar, D.-R., Lewis, D.H., Tice,

T.R. in "Evulalion of a new three-month injectable con-
traceptive microsphere system in primates (baboons)',
Contracept. De|iv.1 Syst., 1, 79-80 (1980), von Beck, L.
R., Flowers, C.E., Pope, V.Z., Tice, T.R. Wilbom_ W.H.
in "Clinical evaluation of an improved injectable micro-
capsule contraceptive system” in Amer. J. Obstet.
Gynecol. 147 (7), 815-821 (1983) und von Beck. L.R..
Pope, V.Z., Flowers, C.E.. Cowsar, D.R., Tice, T.R., Le-
wis, D.H., Dunn, R.L., Moore, A.B., Gilley, R.M. in ‘Poly
(d.l-lactide-coglycolide)/norelhislerone microcapsules:
An injectable biogradable contraceptive" in Biol. Re-
prod. 28, 186-195 (1983a) beschrieben.
[0018] Mil diesen Verfahren kénnen sehr feine Parli-
kel im Bereich von wenigen Mikrometem erhalten wer-

den. Nachteilig ist jedoch der grolie Aufwand, mit dem
die Herstellungsmethode verbunden ist, sowie die Be-
laslung der Partikel mil Resllosungsmittel. Aus diesem
Grund gibt es auch bisher in‘Deulschland noch kein Pro-
dukl, das nach einer dieser Verfahren hergestelll wor-
den ist und die Zulassungskriterien fflr ein Arzneimittel
erfflllt.

[0019] Altemativ kann man die den Wirkstoff enthal-

tende Losung des Polymers bzw. des Matrixbildners-
verspn'1hen.Auch hier ist ein Reslgehalt an organischen
Losungsmilteln im Produkt aufgrund des Herstellungs-
verfahrens nichl zu verrneiden. Nach diesem Verfahren

hergestellte Produkte. wie z.B. Mikroparlikel zur paren-
teralen Applikation von Bromocriptin, werden von Fahr,
A., Kissel, T. in Mfiller, R.H., Hildebrand, G.E. (Hrsg.).

"Pharrnazeutische Technologie: Modeme Arzneifor-
men", Vlfissenschaflliche Verlagsgesellschafl mbh
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Stuttgart, (1997) beschrieben. Sie sind aul dem phar-
mazeutischen Markt. Das Problem des Restl6sungsmit-
telgehalls istjedoch nur dadurch verdrangl worden, dafl
hier auch die Freiselzung des toxischen Losungsmittels

verzogert und damil in geringer Menge erfolgt. Mil der
pro Tag aus der Matrix freigegebenen Menge bleibt man
unler dem maximalen taglich tolerierlen Wert.
[0020] Alle bisher genannten Verfahren sind dadurch
gekennzeichnel, dall die polymere Phase bzw. der Ma-
trixbildner in einer geldsten Form als Molekfll vorliegl

und sich in einem organischen Ldsungsmittel befindel.
Es entslehen partikulare Zubereitungen, deren polyme-
re Phase den Wirksloff molekulardispers oder in Form

feiner Partikel enthéll. Diese Zubereitungen weisen eine
sogenannte heterogene Matrixstruklur auf, wie auch
von Fahr, A., Kissel, T. in Milller, R.H., Hildebrand, G.E.

(Hrsg.), "Phannazeutische Technologie: Moderene Arn-
zeiformen", Wissenschaftliche Verlagsgesellschafl mbh

Stuttgart, (1997) beschrieben ist.
[0021] Ein weiteres Verfahren zur Herslellung einer
parlikularen Zubereitung mil polymerer Phase unler
Verrneidung der Verwendung von organischen L6-

sungsmittel wird in der EP 0 361.677 dargestellt. Der
nach dieser Druckschrift wasserlésliche Matrixbildner

bzw. die polymere Phase wird in Wasser gelost (z.B.
ElhylacrylalIMelhacrylal-Copolymer in ammoniakali-
scher Losung), der Wirkstoff wird ebenfalls gelost oder
dispergierl und - im Gegensalz zur "solvent evaporati-
on"- und "in liquid-drying‘-Melhode - anstall einer O/W
- nun eine W/O-Emulsion hergeslelll. Dispersionsmedi-
en sind mil Wasser nichl mischbare organische L6-
sungsmitlel, z.B. flflssiges Paraffin oder'Methylenchlo-
rid. Der Matrixbildner kann in Wasser gelosl oder auch
in der Wasserphase emulgierl werden. lm zweilen Fall
wird eine Emulsion in einem mil Wasser nichl mischba-

ren organischen Losungsmittel dispergiert. Durch auf-
wendige azeotrope Destillation von Wasser und organi-
schem Losungsmittel werden Polymerpartikel ausge-
fallt, die den Wirkstoff in molekulardisperser oder parli-

kularer Verteilung einschliel3en. Die Gewinnung der
Partikel erfolgl durch Separation mittels Filtration und
anschlieflendes Waschen.

[0022] in der US-A-5 043 280 wird ein Verfahren zur

Herslellung einer partikuléren Zubereitung durch Ex-
lraktion in fiberkritischen Gasen beschrieben. Hierbei ist

der Matrixbildner - wie bei der "solvent evaporation‘ -

eine in einem organischen Losungsmittel losliche Sub-
slanz, wie z.B. ein Polymer. Das Polymer wird in einem

organischen Losungsmittel gelésl, und der Wirkstoff
wird ebenfalls gelost oder - im Falle unloslicher Wirk-
stolfe - in der organischen Phase dispergiert. Die den
Wirkslofl‘ enthallende Losung des Matrixbildners wird
dann in einer iiberkritischen Gasphase fein verspriiht.
Feine Tropfen verleilen sich im ilberkritischen Gas, das
das organische Losungsmiltel aus den Tropfen extra-
hierl. Als Folge kommt es zur Prazipitalion von Parli-
keln, die den Wirkstoff enlhalten.

[0023] Auch diese genannten Verfahren fiihren zu Zu-
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bereitungen, die den Wirkstoff in molekulardisperser
bzw. partikularer Form in der polymeren Phase einge-
bettet aufweisen. Durch diesen verfahrensbedingten
Einschlufl des Wirkstoffs in die polymere Phase weist

die Auflenphase der Zubereitung grolztenteils Polymer
auf, wodurch auch die pharmazeutischen Eigenschaf-

ten, die ffir eine eventuelle Weiterverarbeitung von Be-
deutung sind, festgelegt werden. Ferner weisen die ge-
nannten Zubereitungen den Nachteil auf, dall sie nur
unter erheblichem Kosten- und Zeitaufwand herstellbar
sind.

[0024] DE-A—35 06 276 offenbart ein Verfahren zur

Herstellung von Direkttablettiermitteln, wobei Cellulose-
pulver mit einer heilzen Losung von 50%-iger Lactose
in Wasser verrnischt und die so erhaltene Mischung ab-
sekuhlt wird. Die so erhaltene Masse wird anschlielsend

grannliert und getrocknet. Altemativ kann eine Mi-
schung von mikrokristalliner Lactose mit Cellulose pul-
ver in kattem Wasser aufgeschlammt und anschIiei-
Bend sprfihgetrocknet werden. -

[0025] Die Moglichkeit der Weiterverarbeitung parti-
kularer, polymerhaltiger Zubereitungen zu Arzneifor-
men, die grollere Matrixeinheiten aufweisen, wie bei-

spielsweise zu Tabletten, Drageekemen oder lmplanta-
ten ist bekannt. So wird von Muller, R.H.. Hildebrand, G.

E. (Hrsg.) in Pharmazeutische Technologie: Modeme
Arzneifonnen", Wissenschaftliche Verlagsgesellschaft
mbh Stuttgart, (1997), die Herstellungvon LH—RH-Analo-
ga enthaltenden lmplantaten beschrieben. Von beson-

derer Bedeutung ist dabei die Herstellung von Tabletten,
da diese Arzneiform viele Vorteile aufweist, wie bei-

spielsweise die Moglichkeit zur Verarbeitung fast aller
festen Wirkstoffe, die hohe Dosierungsgenauigkeit, die

einfache Einnahme und Handhabung und die gute La-
ger- und Transportféihigkeit.
[0026] Die Herstellung von Arzneiformen, die gr6l3ere
Matrixeinheiten darstellen, und insbesondere von Ta-

bletten, erfolgt iiblicherweise durch Komprimierung. Da-
bei sind zur Verarbeitung der herkommlichen polymer-
haltigen Zubereitungen in Form der partikularen Matri-
ces mehrere Verfahrensschritte notwendig.
[0027] Zuerst werden die verschiedenen |nhaltsstof-
fe, wie beispielsweise verschiedene Wirkstoffe, Hilts-

-stoffe und Polymere homogen vermischt. AnschlieBend
wird die Mischung einer Feuchtgranulation durch Zu-
satz von Binde-, Kleb- oder Losungsmitteln unterzogen.
Das resultierende Granulat wird zum Entzug der Rest-
feuchte getrocknet. Die Komprimierung zu Tabletten,
Drageekemen oder lmplantaten erfolgt dann mit dem
trockenen Granulat unter Zusatz von weiteren HiIfsstof-

fen, wie Fliellregulierungs-, Schmier- und Forrntrenn-
mitteln.

.[0028] Nachteilig ist, dal3 der Wirkstoff wahrend der
Feuchtgranulation fiber lange Zeit der Feuchtigkeit des
Binde—, Kleb- oder Losungsmittels ausgesetzt wird und
wéthrend des notwendigen Trocknungsverfahrens zwin-
gend einer erhohten Temperatur ausgesetzt wird. Wei-
terhin ist das Verfahren aufgrund der verschiedenen
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Einzelschritte und hierbei benotigter Vorrichtungen und
Gerate mit relativ grolsem Zeitaufwand verbunden und
somit kostenintensiv.

[0029] Die Direkttablettierung von Zubereitungen mit

polymeren Bestandteilen, die zur Herstellung von Ta-
bletten ohne polymere Phase aufgrund der niedrigen
Kosten und der schnellen Durchffihrbarkeit bereits hau-

lig angewendet wird, ist bisher aufgrund folgender
Schwierigkeiten nicht mdglich gewesen.
[0030] Zum einen weisen die Polymere durch fiber-
wiegend elastische Verformung ein schlechtes Kompri-
mierverhalten auf, da eine Komprimierung fiblicherwei-

se hauptsachlich durch plastische Verformung erreicht
wird.

[0031] Zum anderen neigt die Tablettiermischung zu
einer unerwiinschten Entmischung zwischen pulveri-

sierten Wirkstoffen undloder Hilfsstoflen und Polymeren
aufgrund der unterschiedlichen Oberflachenbeschaf-
fenheit und der daraus resultierenden unterschiedlichen

Fliefleigenschaften. Bei der Direkttablettierung wiirden
daher durch die fortschreitende Entmischung des Ta-
blettierguts stark inhomogene Tabletten erhalten wer-
den.

[0032] Ein weiteres Problem ist das allgemein
schlechte Fliefsverhalten der Polymere. Dies hat zur
Folge, dafl ein zufriedenstellender Retardeffekt durch

die begrenzte Beimischungsféihigkeit von Polymeren
zur Tablettiermischung nicht erreicht wird. In der Litera-
tur wird von McGinity, J.W., Cameron, C.G.. Cuff. G.W.
in ‘Controlled-release teophylline tablet formulations

containing acrylic resins. l. Dissolution properties of ta-
bIets', Drug Development and Industrial Pharmacy. 9
(162), 57-68 (1983) und von Cameron, C.G., McGinity,
J.W. in "Controlled-release teophylline tablet formulati-
ons containing acrylic resins. ll. Combination resin for-

mulations" und "III. Influence of filler excipient"., a.a.O.
13(8), 1409-1427 (1987), a.a.O. 13(2), 303-318 (1987)
bei Acrylatpolymeren ein in der Regel maximalerzusatz
von 10 - 15% Polymer in einer Tablettenrezeptur zur Di-
rekttablettierung beschrieben.

[0033] Es sind aber auch Retardarzneifonnen be-
kannt, in denen Lipide verwendet werden. Bei solchen
in der Literatur beschriebenen Arzneifonnen zur kontrol-

lierten Freisetzung unter Venrvendung von Lipiden han-
delt es sich im wesentlichen urn:

1. Suppositorien

2. Vaginalglobuli

3. Pellets zur peroralen Applikation (z.B. Mucosol-
van retard).

[0034] lm Vergleich zu Polymeren bieten Lipide fol-
gende Voneile:

1. gute Vertraglichkeit in vivo. insbesondere wenn
sie aus physiologischen Fettsauren aufgebaut sind
2. keine toxikologisch bedenklichen Rfickstande

aus der Produktion (2.8. Katalysatomickstande)
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3. Steuerung der Abbaugeschwindigkeit fiber che-
mische Slruktur der Lipide
4. kostengiinstig

[0035] Somit sind sie neben Polymeren zur HersteI-
Iung von CR-Formulierungen einsetzbare Hilfsstoffe.

Arzneifonnen zur kontrollierten Freisetzung unter Ver-

wendung von Ligiden - Zubereitungen aus Comwundsz

[0036] Die Herstellung von Suppositorien und Vagi-
nalglobuli erfolgi in der Regei durch Ausgieflen der
arzneistoffhaltigen Mischung (P.H. List. Arzneiformen-
lehre. Wissenschaftiiche Veriagsgesellschaft 1976).

[0037] Die Herstellung von Suppositorien ist auch
durch Komprimieren einer Mischung von Lipidpartikeln

und Arzneistoffpulver moglich, eine grofltechnische
Herstellung bereitet jedoch aufgmnd der in der Regel
schiechten Fliefifahigkeit dieser Mischungen beim Ab-
fflllen in die Preilformen Schwierigkeiien. Primar wird
diese Methode daher ffir die Kleinherstellung im Rezep-

tunnallstab in der Apotheke beschrieben (K. Mtinzel, J.
Biichi, 0.-E. Schultz, Galenisches Praktikum, Wissen-

schafliiche Verlagsgesellschaft Stuttgart, S. 652. 1959).

Eingesetzt werden dabei nur Lipide die bei K6rper1em-
peratur schmelzen oder zumindest ewveichen.
[0038] Arzneifonnen zur peroralen Applikation sind
Pellets, die grofltechnisch durch Extrusion geschmolze-
ner Lipide mii einem Exirudor und einer Lochscheibe

hergestellt werden (Voigt, Lehrbuch der Pharmazeuti-
schen Technologie, Veriag Chemie, 1975). Nachteilig
sind hierbei z.B. die Einarbeitung der Arzneistoffe in das
Lipid (z.B. durch Dispergieren oder Losen), die Thenno-
belastung der Arzneistoffe bei der Extmsion und die
Notwendigkeit der Weiterverarbeitung der Pellets in ei-
nem zusatziich Produktionsschritt (z.B. Einfiillung in
Harigelatinekapseln).
[0039] Die Aufgabe der voriiegenden Erfindung liegt
nun darin, eine Zubereitung in Fonn eines matrixmate-
rialhaltigen Compounds als Retardarzneizubereitungen
zu Verffigung zu stellen, die eine Hilfsstoff- und/oder ei-
ne Wirkstoffphase und eine Matrixmaterialphase auf-
weist. Die Zubereitung soll einen ausreichend groflen
Matrixmaterialanteil aufweisen, so daB eine kontrollierte

Freiseizung des enthaltenen oder bei einer Verarbei-
tung zu grofieren Matrixeinheiten nachtraglich hinzuge-
fiigten Wirkstofis ermogiichi wird. AuBerdem soil die Zu-
bereitung miitels Direkttablettierung zu grolleren Matri-
xeinheiien verarbeiiet werden konnen. Femer soll ein

Verfahren zur Herstellung dieser Zubereitung bzw.
Compounds angegeben werden.

[0040] Die erfindungsgemafle Aufgabe wird durch ei-
ne rriatrixmaterialhaitige Retardarzneiform geiost, die in
Fonn eines Matrixmaterial-Hilfsstoff-Compounds, Ma-
trixmateriai-Wirkstoff-Compounds undloder Matrixma-
terial-Hilfsstoff-Wirkstoff-Compounds voriiegen, wobei
das Matrixmaterial ausgewahlt ist aus Polymeren und

Lipiden, so dafl. der Compound eine poiymere Phase
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und/oder Lipidphase und eine Hilfsstoff- und/oder eine
Vifirkstoffphase aufweist.

[0041] Ein solcher Compound kann durch Direktkom-
primierung in seine endgfiltige Arzneimitteiform Ober-
ffihrl werden. '

[0042] Die Erfindung bezieht sich somit auf polymer-~
oder iipidhaltige Zubereitungen, die

. in Fonn eines Compounds vorliegen, der eine po-

lymere bzw. lipide Phase mi! wenigstens einem Po-
lymer bzw. Lipid, eine Hilfsstoffphase mit wenig-
stens einem Hilfssioff und/oder eine Wirkstoffphase

mit wenigstens einem Wirkstoff aufweist.

[0043] Erfindungsgemali ist erkannt worden, daB die
Losung der Aufgabe durch die in Anspruch 1 beschrie-
bene Zubereitung moglich ist, die ‘

a) eine Hilfsstoffphase mil wenigstens einem Hilfs-
stoff undloder eine Wirkstoffphase mit wenigstens
einem Wirkstoff und eine polymere Phase mil we-

nigstens einem Polymer aufweist, wobei die poly-
mere Phase inkoharent is! und die Hilfs- und/oder

Wirkstoffphase koharenl ist, oder

b) eine Lipidphase mitwenigstens einem Lipid, eine
Hilfsstoffphase mii wenigstens einem Hiifsstoff undl
oder eine Wirkstoffphase mil wenigstens einem
Wirkstoff aufweist, wobei die Lipid-phase inkoh.’a'—
rent is! und die Hilfs- und/oder Wirkstofiphase ko-
héirent ist.

[0044] lnsbesondere kann die Polymerphase bzw. die
Lipidphase Hilfsundloder Wirkstoff enthalt oder frei da-
von sein.

[0045] Bei der erfindungsgemafien Zubereitung kann
der Anteil an poiymerphase bzw. Lipidphase bezogen
auf die Gesamtmenge von Hilfsstoff- und/oder Wirk-
stoffphase und Polymerphase bzw. Lipidphase zwi-
sohen 1 und 98% betragen.

[0046] V lnsbesondere kann die Zubereitung einen An-
teil an Polymer-/Lipidphase von 10 bis 95% aufweisen.

[0047] Femer kann der Anteil der Polymer-lLipidpha-
se in der Zubereitung mehr als 15% und hochstens 90%
betragen.

[0048] Besonders vorteilhaft zur Ausfflhrung der vor-
iiegenden Erfindung ist es aber. wenn die Polymer-lLi-
pidphase einen Anteil von 40 bis 70% bezogen auf die
Gesamtmenge von Hilfsstoff- und/oder Wirkstoffphase
und Polymer-lLipidphase aufweist.
[0049] Die erfindungsgemaile Zubereitung kann
grundsatzlich jede Art von Wirkstoff aufweisen oder frei
von Wirkstoff sein. Femer kann der Wirkstoff der Zube-

reitung nachtréglich. z.B. vor einer Weiterverarbeitung
zu grolleren Matrixeinheiten zugesetzt werden. Im all-
gemeinen kann die Zubereitung folgende Wirkstoffgrup-
pen enthalten:
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hydroxylierte Kohlenwasserstoffe

Carbonylverbindungen wie Ketone (z.B. HaIoper-
idol), Monosaccharide, Disaccharide und Amino-
zucker

Carbonséiuren wie aliphatische Carbonséuren,
Ester aliphatischer und aromatischer Carbonsa'u-

ren, basisch substituierte Ester aliphatischer und

aromatischer Carbonséiuren (z.B. Atropin, Scopo-
lamin). Lactone (z.B. Erythromycin). Amide und Imi-
de aliphatischer Carbonséiuren, Aminoséuren, ali-

phatische Aminocarbonséiuren, Peptide (z.B. Cic-
Iosporin), Polypeptide. B-Lactamderivate, Penicilli-

ne, Cephalosporine, aromatische Carbonsauren (z.
B. Acetylsalicylsaure), Amide aromatischer Car-

bonsauren. vinyloge Carbonsauren und vinyloge
Carbonséiureester

Kohlenséturederivate wie Urethane und Thiouretha-

ne, Hamstoff und Hamstoffderivate, Guanidinderi-
vate, Hydantoine, Barbitursaurederivate und Thic-
barbiturséiurederivate

Nitroverbindungen wie aromatische Nitroverbin-

dungen und heteroaromatische Nitroverbindungen
Amine wie aliphatische Amine. Aminoglykoside,
Phenylalkylamine, Ephedrinderivate, Hydroxyphe-
nylethanolamine, Adrenalinderivate, Amfetaminde-

rivate, aromatische Amine und Derivate, quartéire
Ammoniumverbindungen

schwefelhaltige Verbindungen wie Thiole und Di-
sulfane, Sulfone, Sulfonsaureester und Su|fonséiu-
reamide

Polycarbocyclen wie Tetracycline. Steroide mit aro-

matischem Ring A, Steroide mit aipha,beta-unge-
sattigter Carbonylfunktion im Ring A und a|pha-Ke-
tol-Gruppe (oder Methylketo-Gruppe) am C-17,
Steroide mit einem Butenolid-Ring am C-17, Stero-
ide mit einem Pentadienolid-Ring am C-17 und Se-
co-Steroide

O-haltige Heterocyclen wie Chromanderivate (z.B.
Cromoglicinsaure)

N-haltige Heterocyclen wie Pyrazolderivate (z.B.
Propyphenazon, Phenylbutazon)

lmidazolderivate (z.B. Histamin, Pilocarpin). Pyri-
dinderivate (z.B. Pyridoxin, Nicotinsaure), Pyrimi-
dinderivate (z.B. Trimetoprim), Indolderivate (z.B.
Indometacin). Lysergséurederivate (z.B. Ergo-
tamin), Yohimbanderivate, Pyrrolidinderivate, Pu-
rinderivate (z.B. Allopurinol), Xanthinderivate,

8-Hydroxychinolinderivate, Amino-hydroxy-alky-
lierte Chinoline, Aminochinoline, IsochinoIinderiva-

te (z.B. Morphin, Codein), Chinazolinderivate, Ben-

zopyridazinderivate, Pteridinderivate (z.B. Metho-
trexat), 1,4-Benzodiazepinderivate. tricyclische N-
haltige Heterocyclen, Acridinderivate (z.B. Ethacri-

din) und Dibenzazepinderivate (z.B. Trimipramin)
S-haltige Heterocyclen wie Thioxanthenderivate (z.
B. Chlorprothixen)

N,0- und N,S-hattige Heterocyclen wie monocycli-
sche N,0-haltige Heterocyclen, monocyclische N,
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S-haltige Heterocycien, Thiadiazinderivate, bicycli-
sche N-S-haltige Heterocycien, Benzothiadiazinde-

rivate. tricyclische N,S—hattige Heterocyclen und
Phenothiazinderivate

- O.P,N-haltige Heterocyclen (z.B. Cyclophospha-
mid) ~ r

[0050] Die fo|genden'Arzneistoffe (als Salz, Ester,
Ether oder in freier Form) sind beispielsweise fflr eine
Einarbeitung geeignet:

AnaIgetikalAntirheumatika

BTM Basen wie Morphin, Codein, Piritamid, Penta-
nyl und Fentanylderivate. Levomethadon, Trama-

dol, Diclofenac, lbuprofenflndometacin, Naproxen.
Piroxicam, Penicillamin

Antiallergika

Pheniramin, Dimetinden, Terfenadin. Astemizol,

Loratidin, Doxylamin, Meclozin, Bamipin, Clema-
stin

Antibiotika/Chemotherapeutika

hiervon: Polypeptidantibiotika wie Colistin, Po|ymy-
xin B, Teicpianin. Vancomycin; Malariamittel wie
Chinin, Halofantrin. Mefloquin, Chloroquin. Vimsta-
tika wie Ganciclovir, Foscarnet, Zidovudin, Aciclovir

und andere wie Dapson, Fosfomycin, Fusafungin,
Trimetoprim

Antiepileptika

Phenytoin, Mesuximid, Ethosuximid, Primidon,

Phenobarbital, Valproinséure, Carbamazepin, Clo-
nazepam '

Antimykotika

a) intern:

Nystatin, Natamycin, Amphotericin B, Flucyto-
sin, Miconazol, Fluconazol. Itraconazol
b) extem auflserdem:

Clotrimazol, Econazol, fioconazol, Fenticona-
zol, Bifonazol. Oxioonazol, Ketoconazol. lsoco-
nazol, Tolnaftat

Corticoide (lntema)

Aldosteron, Fludrocortison. Betametason, Dexa-

metason, Triamcinolon. Fluocortolon, Hydroxycor-
tison, Prednisoion, Prednyliden. Cloprednol, Me-
thyipredinsolon

Derrnatika

a) Antibiotika:

Tetracyclin, Erythromycin, Neomycin. Genta-
mycin, Clindamycin. Framycetin, Tyrothricin,
Chlortetracyclin. Mipirocin, Fusidinsaure
b) Vimstatika wie oben. auf5erdem:
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Podophyllotoxin, Vidarabin, Tromanladin
c) Corfiooide wie oben, auflerdemz
Amcinonid, Flupredniden, Alclometason, Clo-
betasol. Diflorason, Halcinonid, Fluocinolon,
Clocortolon, Flumetason. Diflucortolon, F|udro-

xycortid, Halometason, Desoximetason, Fluo-

cinolid, Fluocortinbutyl, Flupredniden, Predni-
carbal, Desonid

Diagnostika

a) radioaktive Isotope wie Te99m, ln111 oder

I131. kovalent gebunden an Lipide oder Lipoide
oder andere Molekfile oder in Komplexen

b) hochsubstituierte iodhaltige Verbindungen
wie z.B. Lipide

Hamostyptikamntihamorrhagika
Blutgerinnungsfaktoren VIII, IX

Hypnolika. Sedativa

Cyclobarbital. Pentobarbital, Phenobarbital, Me-
thaqualon (BTM), Benzodiazepine (Flurazepam,
Midazolam, Nitrazepam, Lorrnetazepam, Flunitra—
zepam, Triazolam, Brotizolam, Temazepam. Lopra-
zolam)

Hypophysen-. Hypothalamushormone, regulatori-
sche Peptide und ihre Hemmstoffe

Conicotrophin, Tetracosactid, Choriongonadotro-
pin, Urofollitropin, Urogonadotropin, Somatropin,
Metergolin, Bromocriplin. Terlipressin, Desmopres-
sin, Oxylocin; Argipressin, Ornipressin, Leuprore-
lin, Triptorelin, Gonadorelin, Buserelin, Nafarelin_
Goselerin, Somatostatin

lmmuntherapeutika und Zylokine

Dimepranol-4-acetatamidobenzoat, Thymopenlin,
on-Interferon. 5-Interferon, y-Interferon, Filgrastim,
lnterleukine, Azathioprin, Ciclosporin

Lokalanaesthetika

intern:

Butanilicain, Mepivacain, Bupivacain, Etido-
cain, Lidocain, Arlicain, Prilocain,
extem auflerdem:

Propipocain, Oxybuprocain, Tetracain, Benzo-
cam

Migranemittel

Proxibarbal, Lisurid, Methysergid, Dihydroergo-
tamin. Clonidin, Ergotamin, Pizotifen '

Narkosemittel

Methohexital, Propofol, Etomidat. Ketamin, AIfenta-

nil, Thiopental. Droperidol, Fentanyl
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Nebenschilddrfisenhormone, Calciumstoffwech-

selregulatoren Dihydrotachysterol, Calcitonin. Clo-
dronséure, Etidronsaure

Opthalmika

Atropin, Cyclodrin, Cyclopentolat, Homatropin, Tro-
picamid, Soopolamin, Pholedrin, Edoxudin, ldouri-
din, Tromantadin, Aciclovir, Acetazolamid. Dicl-

ofenamid.CarleoIol,11moloI, Metipranolol, Betaxo-
Iol, Pindolol, Befunolol, Bupranolol, Levobununol,

Carbachol, Pilocarpin, Clonidin. Neostimgin

Psychopharrnaka

Benzodiazepine (Lorazepam. Diazepam), Clome-
thiazol

Schilddrfisentherapeutika

1-Thyroxin, Carbimazol, Thiamazol, F'ropyIthioura-
cil -

Sera, lmmunglobuline, lmpfstoffe

a) lmmunglobuline allgemein und spezifisch

wie Hepatitis-Typen, Roteln, Cytomegalie, Toll-
wut, FSME, Varicella-Zoster, Tetanus, Rhesus-
faktoren

b) lmmunsera wie Botulismus-Antitoxin, Diph-
terie, Gasbrand. Schlangengift, Skorpiongift
c) lmpfsloffe wie Influenza, Tuberkulose, Cho-

lera, Diphterie. Hepatitis-Typen, FSME, Roteln.
H.‘-imophilus influenzae, Masem. Neisseria,

Mumps, Poliomyelitis, Tetanus, Tollwut, Typhus

Sexualhormone und ihre Hemmstoffe

Anabolika, Androgene, Antiandrogene, Gestage-
ne, Estrogene. Antiestrogene (Tamoxifen etc.)

Zystostatika und Metastasenhemmer

a) Alkylantien wie Nimustin. Melphalan, Car-
mustin. Lomustin, Cyclophosphamid, Ifosfa-
mid. Trofosfamid, Chlorambucil, Busulfan,

Treosulfan, Prednimustin, Thiotepa
b) Antimetabolite wie Cytarabin. Fluorouracil,
Methotrexat, Mercaptopurin, Tioguanin
c) Alkaloide wie Vinblastin, Vmcristin, Vlndesin

d) Antibiotika wie Aclarubicin, Bleomycin, Dac-

tinomycin, Daunorubicin, Doxombicin, Epirubi-
cin, Idarubicin, Mitomycin. Plicamycin

e) Komplexe von Nebengruppenelementen (z.
8. TI, Zr, V. Nb, Ta, Mo, W,'Ru, Pt) wie Carbo-

plalin, Cisplatin und Metallocenverbindungen
wie Tntanocendichlorid

f) Amsacrin, Dacarbazin, Estramustin, Etopo-
sid, Hydroxycarbamid, Mitoxanthron, Procar-
bazin, Temiposid

g) Alkylamidophospholipide (beschrieben in J.
M. Zeidler, F. Emling, W. Zimmennann und H.
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J. Roth, Archiv der Pharmazie. 324 (1991 ),
687)

h) Ethertipide wie Hexadecytphosphocholin.
llmofosin und Analoga, beschrieben in R. Zei-
sig, D. Arndl und H. Bréchwitz, Pharrnazie 45
(1990), 809-818.

[0051] lnsbesondere sind zu nennen: Cyclosporine,
wie Cyclosporin A. und Cyclosporinderivate sowie Pa-
clitaxel.

[0052] Als Polymer kann die erfindungsgeméfle Zu-
bereitung iibliche Polymere aufweisen, wie beispiels-

weise Polyacrylate oder Polymethacrylate (Eudragit E,

L, F), Cellulosen und Cellulosederivate (Methy|hydroxy-
propylcellulose. Ethylcellulose, Hydroxypropylce|lu|o-
seacetatsuccinat (Aquoat®) oder natfirliche Polymere
(schellack, Wachse, Bienenwachs. Glanz-Wachse).
Durch die Wahl des Polymers kann die Freisetzungsei-
genschaft der Zubereitung oder der daraus hergestell-
ten grolseren Matrixeinheiten gesteuert werden. So

kann durch Einsatz von Methylhydroxypropylcellulose
eine im Vergleich zu nicht retardierten Tabletten nur ge-
ring verzdgerte Freisetzung des Wirkstoffs erreicht wer-
den. Die Vewvendung von Eudragit E als Polymer fiihrt
zu einer verzogerten Freisetzung des Wirkstoffs bereits
im Magen. Weist die Zubereitung Eudragit L bzw. F als
Polymer auf, so ist eine kontrollierte Freisetzung des
Wirkstoffs erst im Darmbereich moglich. '
[0053] Als Lipid kann die erfindungsgemiélse Zuberei-
tung iibliche Lipide aufweisen, wie beispielsweise na-

tiirliche, halbsynthetische und synthetische Triglyceride
oder deren Mischungen, Mono- und Diglyceride allein
oder in Mischung untereinander oder mit z.B. Triglyce-
riden, natiirliche und synthetische Wachse, Fettalkoho-

le einschliefllich ihrer Ester und Ether sowie Lipidpepti-
de. lnsbesondere sind synthetische Mono-, Di- und Tri-

glyceride als Einzelsubstanzen oder in Mischung (z.B.
Hartfett), Glycerintrifettséureester (z.B. Glycerintrilau-
rat. -myristat, -palmitat, -stearat und -behenat) und
Wachse wie z.B. Cetylpalmitat und Cera alba (gebleich-
tes Wachs, DAB9), Bienenwachs (z.B. Apifil; Apifac ge-
eignet.
[0054] Weitere Lipide. zum Teil mit zusétzlich emul-

gierenden (SE = self emulsifying; selbstemulgierend)
Eigenschaflen sind Glycerinbehenat (z.B. Compritol
888 ATO), Glycerintribehenat (Compritol 888). Palmito-
stearate wie z.B. Glycerinpalmitostearat (z.B. Bioga-
press Vegetal ATO EM 297, Precirol Ato 5, Geleol),
Diethylenglykol-, Propylenglykot-, Ethylenklykol-, Poly-
glyko|- und Propylenglykotpalmitostearat, Stearate wie

Glycerinstearat (z.B. Precirol WL 2155 Ato) und Poly-
glykolstearat, lsostearate, Polyalkohol-Fettséureester
(z.B. Compritol WL 3284), PEG-Behenat (z.B. Compri-
tol HD5 ATO), Cetylpalmitat (z.B. Precifac Ato), Sacha-
roseester wie Saccharose-Monodistearat und -Mono-

palmitat (z.B. Sucro-Ester W.E. 15), Saccharose-Di-
stearat (z.B. Sucro-Ester W.E. 7), Polyglycerinester wie
Polyglycerinisostearostearat (Lafil WL 3254) und -pal-
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mitostearat, Polyglykolisierte Glyceride (z.B. Gelucire,

Labrafil, Suppocire). selbstemulgierendes PolyglykoI-
stearat (z.B. Superpolyslale), selbstemulgierendes Po-
lyglykolpalmitostearat (z.B. Tefose Serie), Glyceride
C12-C13 Fettséuren (z.B. Lipocire) sowie deren Mi-
schungen aus zwei oder mehr Lipiden.
[0055] Durch die Wahl des Lipids kann die Freiset—
zungseigenschaft der Zubereitung oder der daraus her-

gestellten grolleren Matrixeinheiten gesteuert werden.

So kann durch Einsatz von im Darrn gut abbaubaren Li-
piden die Freisetzung beschleunigt werden, da zus3tz-
Iich zur Freisetzung aufgrund von Diffusion aus der Ma-
trix auch Freisetzung aufgrund vom Matrixerosion er-
folgt. Mit Iangsamer abbaubaren Lipiden oder nicht im

Magen-Darm—Trakt abbaubaren Lipiden erfolgt die Frei-
setzung verzogerter. Als relativ schnell durch Pankreas

Lipase/Colipase abbaubares Lipid wird Dynasan 114

beschrieben, derAbbau Dynasan 118 erfolgt Iangsamer
(C.O|brich, R.H. Mfiller, Proceed. Int. Symp. Controlled
Rel. Bioact. Mater., Stockholm. 921-922, 1997).
[0056] Als Hilfsstoffe kdnnen insbesondere die fol-
genden Stoffgruppen verwendet werden:
[0057] Fiillstotfe aus dem Bereich der Zucker, wie bei-

spielsweise Disaccharide (Laktose, Saccharose), Mo-

nosaccharide (Glukose, Fruktose) oder Polysaccharide
(Stérken, Mais- oder Kartoffelstéirke, Cellulose, natiir|i-

ches Cellulosepulver, mikrokristalline Cellulose), Zuk-
keralkohole, wie beispielsweise Sorbit oder Mannit,
oder Calciumphosphate.

[0058] Bindemittel, wie Polyvinylpyrrolidon (PVP.
Kollidon CL), Gelatine, Stérkekleister, Cellulosen, Cel-
luloseelher oder Zucker.

[0059] Erfindungsgeméils ist festgestellt worden. dafs

eine Zubereitung in Form eines polymerhaltigen/lipid-
haltigen Compounds, die eine Hilfsstoffphase mit we-
nigstens einem Hilfsstoff und/oder eine Wirkstoffphase
mit wenigstens einem Wirkstoff und eine polymere pha-
sellipide Phase mit wenigstens einem Polymer/Lipid
aufweist, wobei die Polymerphase/Lipidphase der Zu-
bereitung inkohérent ist und die HiIfs- und/oder Wirk-
stoffphase kohérent ist, erhalten wird, wenn die ver-

schiedenen Phasen der Zubereitung zusammen in ei-
ner Fltissigkeit suspendiert oder suspendiert und gelost
werden, wobei die Polymerphase/Lipidphase in der
Flfissigkeit nicht Ioslich ist, und diese Suspension an-
schlielilend sprflhgetrocknet wird.

[0060] Hierbei wird insbesondere eine Zubereitung
erhalten, deren Polymerphase/Lipidphase lrei von Hi|fs-
undloder Wirkstoffphase ist,
[0061] Ebenso ist es moglich, die Suspension in ei-
nem Fliel3bett- oder Wirbelschichttrockner zu trocknen.

Dabei werden die Phasen der Zubereitung wiedemm
zusammen in einer Flflssigkeit suspendiert oder sus-
pendiert und gelost, wobei die Polymerphase/Lipidpha-
se in der Flflssigkeit nicht loslich ist, und diese Suspen-
sion wird anschtieflend in einem Fliel3bett- oderWirbe|-

schichttrockner getrocknet.

[0062] Zur Durchffihrung des erfindungsgemémen
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Verfahrens werden die entsprechenden Mengen an Po-
lymer/Lipid und Hilfsstoff undloder Wirkstoff in einer
Fliissigkeit mit Hilfe eines hochtourigen Rflhrers oder ei-
nes Dispergators suspendiert oder suspendien und ge-

' lost. wobei das PolymerlLipid, im Gegensatz zu den be-
kannten Verfahren mit Polymerverarbeitung. in der
Flijssigkeit nicht lbsbar ist. sondem als Festoffpartikel
vorliegt. In Abhangigkeit von dem zu suspendierenden
PoIymerILipid ist darauf zu achten, daB bei der Disper-
gierung keine zu hohen Scherkrafte und Temperaturen
auflreten, die zu einer Aggregation bzw. einem Zusam-
menflielsen von PolymerpartikelnlLipidpar1ikeln fiihren.
[0063] Die venrvendete Flflssigkeit ist insbesondere
demineralisiertes Wasser oder ein wéfiriges oder orga-
nisches Dispersions- bzw. Suspensionsmittel.

[0064] Die jeweils gewiinschte Viskositat der im
Sprfihtrockner, F|iel3bett- oder Vlfirbelschichttrockner zu
versprflhenden Suspension wird tiber den prozentualen
Feststoff-Anteil gesteuert. Zusatzliche Regulations-
mbglichkeiten bestehen bei wasserléslichen Hilfsstof-
fen tiber deren Konzentration und chemische Natur (z.

B. Lactose, Hilfsstoffe mit ausgepragtem viskositatser-
hdhenden Efiekt).
[0065] Eine weitere vorteilhafle Ausgestaltung ist der
Zusatz von Netzmittel und/oder Bindemittei undloder

Weichmacher (z.B. Triethylcitrat, Propylenglycol, u.a)
zur Suspension. Als Bindemittei sind insbesondere Po-
lyvinylpyrrolidon. -Gelatine, Stérkekleister. Cellulose,

Celluloseether oder Zucker geeignet. Sie erhéhen die
mechanische Festigkeit der Zubereitung. Der Weichma-

cher ertaubt einen validiemngsfahigen Einflull auf die
Plastizitéit, Verformbarkeit und Verfilmbarkeit des Poly-
mers/Lipids und errnoglicht damit die Steuerbarkeit der
Freigabe des Wirkstoffs neben dem Retard-Effekt des
Polymers/Lipids an sich. Als Weichmacher konnen vor

allem Triethylcitrat und Propylenglycol eingesetzt wer-
den. Aber auch andere innere und aufliere Weichma-

cher, die als iibliche Zuséitze zu PolymerenlLipiden be-
kannt sind, sind zur Steuerung der Wirkstofffreisetzung
geeignet.

[0066] Die Suspension wird anschliersend bei Sprtih-
drilcken flblichenlveise fiber 20 bar mit Hilfe geeigneter

Ein- und Mehrstoff-Diisen im Sprtihturm bei geeigneten
Abluft-Temperaturen, in Abhangigkeitvon der Sensibi-
litat der Wirl<- und Hilfsstoffe sowie von den apparativen
Gegebenheiten des Spriihturrnes und dessen Periphe-
rie. spriihgetrocknet oder im Fliel3bett- oder Wirbe|-
schichttrookner getrocknet.
[0067] Die erhaltene Zubereitung kann anschlieflend. _
soweit es erforderlich ist.-‘noch nachgetrocknet werden.
Hierbei ist eine Nachtrocknung und/oder eine zusatzIi-

che Agglomeration der Zubereitung auf FlieBbett- oder
Wirbelschichttrocknem moglich.

[0068] Aufgrund des Trocknungsvorgangs im
Sprtihtrockner. Fliefibettoder Wirbelschichttrockner

weist die erhaltene Zubereitung eine angenahert sphe-
rische Form auf.

[0069] Es ist erfindungsgemall erkannt worden, dal3
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die beschriebene Zubereitung, die eine inkoharente Po-

lymerphase/Lipidphase und eine kohérente Hilfsstoff-
undloderwirkstoffphase aufweist, sich zur Venn/endung
bei der Herstellung von grélseren Matrixeinheiten mit
kontrollierten Freisetzungseigenschaften eignet. Hier-
bei konnen samtliche bekannte Verfahren angewendet

werden, so dafl» gr6l3ere Matrixeinheiten jeder beliebi-

gen Form erhalten werden, wie beispielsweise Tablet-
ten, Pellets oder zylinderfénnige Stéibchen. Ebenso
konnen mit der erfindungsgemafien Zubereitung die be-
kannten Verfahren zur Herstellung von Extrusionsoder

Sphéronisationspellets oder zur Abffillung der Zuberei-
tung in Kapseln durchgefiihrt werden.
[0070] Femer ist erkannt worden, dal3 sich die erfin-
dungsgeméifle Zubereitung insbesondere zur Herstel-

lung von grfifleren‘ Matrixeinheiten undloder Tabletten
mit kontrollierten Freisetzungseigenschaften mittels Di-
rekttablettierung eignet. Dies ist trotz des hohen Poly-
merantei|slLipidanteiIs der Zubereitung moglich, da
durch das erfindungsgméillie Verfahren unter anderem
eine sehr gute Fliefleigenschaft und ein verbessertes
Komprimierverhalten der Zubereitung erreicht wird.

[0071] Vorteilhaft ist insbesondere die Herstellung
von Tabletten mit-. tels Direkttablettierung au_s einer

wirkstofffreien Zubereitung, die mit wenigstens einem
Wirkstoff und bei Bedarf mit weiteren Hilfsstoffen ge-
mischt wird, sowie aus einer wirkstoffhaltigen Zuberei-

tung, die unter Umstanden zuséitzlich noch mit wenig-
stens einem Wirkstolf und soweit erforderlich mitweite-

ren Hilfsstoffen gemischt werden kann.

[0072] Neben den iiblichen Tabletten sind insbeson-
dere auch Drageekeme, Fi|m- oder Mante|tablettenker-
ne oder zylinderformige Stéibchen durch Direkttablettie-
rung bzw. direkte Komprimierung erhaltlich.
[0073] Femer kann die erfindungsgeméille Zuberei-
tung zur Herstellung gr6l5erer Matrixeinheiten ven~en-
det werden, die verschiedene Wirkstoffe oder den glei—
chen Wirkstoff in unterschiedlichen Dosen aufvveisen (z.
B. Schichttabletten), wobeijeder Wirkstoff oderjede Do-
sis einen eigenen, von den anderen Wirkstoffen oder
Dosen unabhéngigen Freisetzungszeitpunkt aufvveist.
Hierzu wird eine wirkstoffhaltige erfindungsgemalie Zu-
bereitung. die auch zusatzlich noch wenigstens einen
Hilfsstoff aufweisen kann, mit wenigstens einem weite-
ren oder demselben Wirkstoff. falls erforderlich unter

Zusatz von Hilfsstoffen, wie beispielsweise Fiill-. Form-
trenn- oder Bindemitteln, gemischt. Die Mischung wird
dann mittels Direkttablettiemng oder nach anderen be-
kannten Verfahren zu gr6l3eren Matrixeinheiten verar-
beitet. Dies ist besonders bei inkompatiblen Wirkstoffen

vorteilhafl. da diese Vorgehensweise zu einer réium|i-
chen Trennung der Wirkstotfe in der Arzneiform fflhrt.
[0074] Durch die Verwendung der erfindungsgema-
Ben Zubereitung in einem Verfahren zur Herstellung von
griifleren Matrixeinheiten werden Modifikationen des

Freisetzungsprofils errnéglicht, da der oderdie Wirkstof-
fe in der grolleren Matrixeinheit unterschiedlich stark als
Funktion der Polymerrnenge/Lipidmenge eingeschlos-
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sen sind und somit unterschiedlich schnell freigesetzt
werden.

[0075] Die erfindungsgeméiflle Verwendung der Zube-
reitung zur Direkttablettiemng weist insbesondere den
Vorteil auf. dal3 die Wirkstoffe undloder Hilfsstoffe durch

den angewandten Trocknungsvorgang gegeniiber der
herkommlichen Feuchtgranuliemng, die bisher als Vor-
stufe zur Komprimierung von polymerhaltigen Zuberei-
tungen erforderlich gewesen ist, nur sehr kurze Zeit der

Feuchtigkeit ausgesetzt werden. Die Temperaturbe|a-
stung ist bei den genannten Trockungsverfahren steu-
erbar und sogar auszuschalten, wenn im Luftstrom bei

Raumtemperatur getrocknet wird.
[0076] Zur Herstellung grollerer Matrixeinheiten nach
bekannten Verfahren sei beispielsweise die Herstellung
von Pellets angefflhrt. Dazu wird die erfindungsgemafle
Zubereitung unter Zusatz adéiquater Hilfsstoffe mit ei-
nem fiir die Pelletherstellung Oblichen Extruder extru-
diert und fiber eine anschlieflende Spharonisation in

Kfigelchen von Pelletgrolse fiberfilhrt. Altemativ kann
die Herstellung fiber einen Lochwalzenkompaktor mit
angeschlossenem Pelltierbehéilter erfolgen. Mogliche
Gerate sind Spheronizer® und Man1mizer®. Ebenso
kdnnen diese Pellets durch Einsatz eines Pelletiertellers

aus der beschriebenen Zubereitung hergestellt werden.
[0077] Diese Pellets konnen ebenso wie die Zuberei-
tung selbst beispielsweise in Kapseln abgefflllt oder zu
grofseren Einheiten verprel$t werden.
[0078] Die Erfindung wird im folgenden anhand von
Ausfiihrungsbeispielen und Figuren naher erléutert. Al-
le Prozentangaben beziehen sich auf das Gewicht.

Beispiele

L Herstellung einer Lactose-Ethylcellu|ose-Zube-
reitung [50:50[:

[0079] Beide Komponenten werden mit Hilfe eines
Riihrers in demineralisiertem Wasser dispergiert. Die
Dispersion wird bei einem Feststoffgehalt von bis zu 40
Prozent und einem Sprflhpumpen-Druck von 30-50 bar
in einem Labor-Spn'.lhturm bei Abluft-Temperaturen zwi-
schen 70 und 100 Grad Celsius verspruht.
[0080] Das Ergebnis ist ein gut flieisfahiges Spriih-Ag-
glomerat bestehend aus Lactose und Ethylcellulose in
einer Korngrollenverteilung zwischen 1 und 630 um,
wobei der Hauptanteil von 50-80% zwischen 63 und 400
um liegt.
[0081] Die so hergestellte Zubereitung zeichnet sich
insbesondere aufgmnd ihres Merkmals. dais die poly-
mere Phase inkoharent und die Hilfsstoff- und/oder

Wirkstoffphase koharent ist, sowie ihrer angenahert
spharischen Form und ihrer Oberflachenbeschaffenheit
(Kavitéiten. Lakose) als sehr gut mit Wirkstoff misch- und
beladbar aus.

[0082] Bei lipophilen Wirkstoflen kann die Freiset-
zungsdauer der Wirkstoffe bei direkter Mischung mit der
Zubereitung bis zum Faktor drei gegeniiber nicht retar-
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dierten Tabletten vedangert werden. Die Freisetzungs-
dauer kann wiederum durch Veranderung des Polymer-
Anteiles in der Tablettiermasse, z.B. durch.Zumischen

eines Fiillstoffes der Typen Starke und Laktose variiert
werden.

_.HersteI|un einerAce Isali Isaure ASS auf-

weisenden Lactose-EthylceIlulose-Zubereitung:

[0083] Die Herstellung erfolgt wie in 1. beschrieben,
die Mischung der Komponenten Lactose:Ethylce||ulose:
ASS erfolgt im Gewichtsverhaltnis 45:45:10.

_3_. Herstellung einer Tablette aus einer AcetylsalicyI-
sfiure [ASS] aufweisenden Zubereitung:

[0084] Die unter 1. hergestellte wirkstofflreie Lactose-
Ethylcellulose-Zubereitung wird mit ASS im Verhéiltnis
90:10 gemischt, der Mischung wird 0.5% Aerosil und 1%
Magnesiumstearat zugesetzt und direkttablettien.

i Herstellung einer Tablette aus eine Acetylsalicyh
séure [ASS] aufweisenden Zubereitung:

[0085] Der unter 2. hergestellten ASS-beladenen
Lactose-EthylcelIulose-Zubereitung werden 0.5% Aero-
sil und 1% Magnesiumstearat zugesetzt und direktta-
blettiert.

§_. Herstellung einer ParacetamoI-Lactose-EthylceI-

Iulose-Zubereitung (20:40:40): '

[0086] Alle Komponenten werden in demineralisier-

tem Wasser dispergiert und auf eine gewiinschte pum-
pen- und druckabhangige Vikositat eingestellt. Es er-
folgt die Versprfihung nach den oben beschriebenen
Verfahren. Die so hergestellte Zubereitung ist aufgrund
ihrer Pulvereigenschaften unmittelbar ffir die Direktta-
blettierung geeignet, wobei durch den variabel einstel|-
baren Prozentanteil an Polymer - durch Zumischung
von weiteren Hilfsstoffen, variable Tablettenharte - die

Freigabe des Wirkstofles im gewflnschten Umfang ver-
zogert werden kann.

6. Herstellung eines ComgritoI-Trehalose-Com-
pounds:

[0087] Compritol 888 ATO (Glyceroltribehenat) wurde
geschmolzen, in heilses Wasser nach Zusatz von 1.2%

Poloxamer 188 eingegossen und darin mittels eines
hochtourigen Ultra-Turrax dispergiert. Nach Erkalten
wurde in der wéflrigen Lipidpartikeldispersion Trehalo-

se gelost. so daB sich als Endkonzentration 10% Lipid
und 3 % Trehalose ergab. Diese Mischung wurde in ei-
nem Mini-Bfichi spriihgetrocknet (Inlet-Temperatur. 110
°C, Outlet-Temperatun 50°C; Sprllh-Flow: 600 NorrnIi-
ter). Es wurde ein rieselfahiges Lipid-Hilfsstoff-Com-
pound erhalten.
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7. Herstellung einer Tablette aus Comgound mit 1%
Paracetamol:

[0088] 9 Teile des in Beispiel 1 beschriebenen Lipid-
Trehalosecompounds wurde unter Zusatz von 0,1 Teil
Paracetamol und unter Zumischung von 0.5% Aerosil
200 und 0.5% Magnesiumstearat auf einer Korsch-Ex-

centerpresse direkt komprimiert. Tablettensollgewicht
505 mg.

8. Herstellung einerTablette aus Comgound mit10%
Paracetamol:

[0089] 13 Teile des in Beispiel 6 beschriebenen Lipid-
Trehalose-Compounds wurden mit 3 Teilen Trehalose

gemischt, dieser Mischung 10% Paracetamol zugesetzl
und unter Zumischung von 05% Aerosil 200 und 0.5%

Magnesiumstearat auf einer Korsch-Excenterpresse di-
rekt komprimiert. Tablettensollgewicht 505 mg.

9. Freisetzung aus einerTablette aus Comgound mit
10% Paracetamol:

[0090] Die Freisetzung von Paracetamol aus der in
Beispiel 8 hergestellten Tablette wurde mit der Paddle-

Methode nach der United States Phannacopeia be-
stimmt, Freisetzungsmedium: Wasser, Temperatur 37

°C. Die erhaltenen Freisetzungskurven zeigen Figur 5
und 6.

Kurze Erléiuterung der Figuren:

Figur 1:

[0091] In Figur 1 ist die Herstellung einer erfindungs-
gemaflen Zubereitung ijber ein Compound nach dem
erfindungsgemaflen Verfahren dargestellt: Der Matrix-
bildner (z.B. Polymerpartikel/Lipidpartikel) wird in Was-
ser dispergiert, der Hilfsstoff undloder Wirkstoff wird

ebenfalls in der Wasserphase gelfist bzw. dispergiert
und die Suspension wird verspniiht, wobei das Wasser
durch Trocknen entfernt wird. Es entsteht eine Zuberei-

tung. die selbst aus kleinen Polymerpartikeln/Lipidpar-
tikeln zusammengesetzt ist, wobei die Zwischenraume
mit dem Hilfsstoff (links oder mit HiIfsstoll- und Wirkstoff

gefiillt sind (rechts). Die Zubereitung weist eine inkoha—
rente polymere/lipide Phase und eine koharente Hilfs-
und/oder Wirkstoffphase auf.

Figur 2:

[0092] Figur 2 zeigt ein Beispiel fflr die Verwendung
der erfindungsgemallen Zubereitung zur Herstellung
grdllerer Matrixeinheiten. Die wirkstofffreie Zubereitung
(z.B. aus Polymer und Lactose bzw. aus Lipid und Flow-
lac 100- spriihgetrocknete Lactose, Fa. Meggle,
Deutschland) wird mit dem Wirkstoff (in Pulverform) ge-
mischt, gegebenenfalls Tablettierhilfsstofle soweit erfor-
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derlich zugesetzt und die Mischung direkttablettiert.

Figur 3a:

[0093] Aus dem Stand der Technik bekanntes 0/

W-Emulsionsverfahren: Hier ist ein Tropfen eines orga-
nischen Losungsmittels mit darin gelostem Matrixbild-

ner (z.B. Polymer) in einer Wasserphase dispergiert (OI
W-Emulsion), wobei der Wirkstoff in der organischen
Phase geldst (links) oder bei unloslichem Wirkstoff di-
spergiert ist (rechts). Weitere Erklarung siehe Text.

Figur 3b:

[0094] Aus dem Stand der Technik bekanntes WI

O-Emulsionsverfahren: Hier ist ein Tropfen Wasser mit
darin geléstem Matrixbildner (z.B. wasserlésliches Po-

lymer) in einer organischen Phase dispergiert (OI
W-Emulsion). wobei der Wirkstoff in der waflrigen Pha-
se geltlst (links) oder bei unléslichem Wirkstoff disper-
giert ist (rechts). Weitere Erklamng siehe Text.

Figur-1:

[0095] Figur4 zeigt das erfindungsgemz’-ille Verfahren
zur Herstellung der erfindungsgemalsen Zubereitung.
Die polymere Phase/Lipidphase ist nicht gelést, son-
dem in Wassertropfen dispergiert bzw. suspendiert, die
durch Spriihen in einer Gasphase verteilt werden. Ein
I-lilfsstoff (z.B. Lactose, links) oder ein Hilfsstoff und ein

Wirkstoff (rechts) sind ebenfalls im Wassertropfen ge-
lést oder dispergiert bzw. suspendiert. Nach Entfemen

des Wassers entsteht eine wirkstofffreie Hi|fsstoff-Poly-
mer/Lipid-Zubereitung (links) oder eine Wirkstoff-Hi|fs-
stoff-polymer/Lipid-zubereitung (rechts). wobei die po-
lymere Phase/Lipidphase in beiden Fallen inkoharent
ist.

Figuren 5 und 6:

[0096] Freisetzung von Paracetamol aus einer Tablet-

te bei Verwendung der erlindungsgemaflen Zuberei-

tung (Beispiel 4). Darstellung der freigesetzten Menge
als Funktion der Zeit (Figur 5) und als Funktion der Wur-
zel aus der Zeit (Figur 6).

Patentanspriiche

1. Zubereitung in Fonn eines matrixmaterialhaltigen
Compounds mit einer Hilfsstoffphase mit wenig-
stens einem Hilfsstoff und/oder einer Wirkstoffpha-

se mit wenigstens einem Wirkstoff, dadurch ge-
kennzelchnet, dal! das Matrixmaterial ausgewahlt
ist aus Polymeren, wobei im Fall von Cellulosema-
terialien diese Cellulosematerialien CeIlulosederi-

vate sind, und Lipiden, die Polymerphase und/oder

die Lipidphase der Zubereitung inkoharent und die
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Hilfs- undloder Wirkstoffphase der Zubereitung ko-
harent ist.

Zubereitung in Form eines matrixmaterialhaitigen
Compounds mit einer Hilfsstoffphase mit wenig-
stens einem Hilfsstoff und/oder einer Wirkstoffpha-

se mit wenigstens einem Wirkstoff, dadurch ge-
kennzeichnet, dal‘5 das Matrixmaterial ausgewahlt

ist aus Polymeren, wobei im Fall von Cellulose der
Anteil der Matrixmaterialphase der Zubereitung 70

bis 98% betragt, und Lipiclen, die Polymerphase

und/oder die Lipidphase der Zubereitung inkoha-
rent und die Hilfs- und/oder Wirkstoffphase der Zu-

bereitung koharent ist.

Zubereitung nach Anspruch 1 oder 2. dadurch ge-
kennzeichnet, dais die Matrixmaterialphase der

Zubereitung Hilfs- und/oder Wirkstotf enthalt oder
frei davon ist.

Zubereitung nach einem der Anspriiche 1 bis 3, da-
durch gekennzeichnet, dall der Anteil der Matrix-
materialphase der Zubereitung 1 bis 98% betragt.

Zubereitung nach einem der Anspriiche 1 bis 4, da-
durch gekennzeichnet, dall der Anleil der Matrix-
materialphase der Zubereitung 10 bis 95% betragt.

Zubereitung nach einem der Ansprijche 1 bis 5, da-
durch gekennzeichnet, daB der Anteil der Matrix-
materialphase der Zubereitung mehr als 15% und
hochstens 90% betragt.

Zubereitung nach einem der Ansprilche 1 bis 6, da-
durch gekennzeichnet, dais der Anleil der Matrix-
materialphase der Zubereitung 40 bis 70% betragt.

Zubereitung nach einem der Anspriiche 1 bis 7, da-
durch gekennzeichnet, dais die polymere Phase
ein Polyacrylat undloder ein Polymethacrylat undl
oder die Lipidphase natfirliche, halbsynthetische

und synthetische Triglyceride oder deren Mischun-
gen, Mono- und Diglyceride allein oder in Mischung
untereinander oder mit Triglyceriden, nattirliche

und synthetische Wachse, Fettalkohole
einschliefllich ihrer Ester und Ether sowie Lipidpep-

tide. insbesondere synthetische Mono-, Di- und Tri-

glyceride als Einzelsubstanzen oder in Mischung,
speziell Hartfett. Glycerintrifettsaureester, speziell

Glycerintrilaurat. -myris_tat, -palmitat, -stearat und
-behenat, und Wachse, speziell Cetylpalmitat und

Cera alba (gebleichtes Wachs, DAB9). Bienen-
wachs enthéilt.

Zubereitung nach einem der Ansprtiche 1 bis 8. da-
durch gekennzeichnet, dall die Polymerphase ein

Polyacrylat und/oder ein Polymethacrylat, ein Cel-
lulosederivat oder natflrliches Polymer und/oderdie
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Lipidphase natfifliches Lipid enthalt.

Zubereitung nach einem der Anspriiche 1 bis 9, da-
durch gekennzeichnet, daB sie mindestens einen
Wirkstoff enthalt.

Zubereitung nach einem der Ansprfiche 1 bis 10.
dadurch gekennzeichnet, dal! die Hilfssloffphase

wenigstens einen Fflllstoff, insbesondere ausge-
wahlt aus Monosacchariden, Disacchariden. Poly-

sacchariden, Zuckeralkoholen und CaIciumphos-

phat, und/oder wenigstens ein Bindemittel, insbe-
sondere ausgewahlt aus Polyvinylprrolidon, Gelati-
ne, Starkekleister. Cellulosen, Celluloseethem und
Zuckem aufweist.

Zusammensetzung nach einem der vorhergehen-
den Anspiflche. dadurch gekennzeichnet, dall
sie in Fonn eines durch Direktkomprimierung her-

stellbaren Prefllings vorliegt.

Verfahren zur Herstellung einer Zubereitung in
Form eines matrixmaterialhaltigen Compounds
nach einem der Anspriiche 1 bis 12, dadurch ge-
kennzeichnet, dall die Phasen derlubereitung zu-
sammen in einer Flcissigkeit suspendierl oder sus-

pendiert und gel6st werden, wobei die Matrixmate-
rialphase in der Flflssigkeit nicht loslich ist, und die-
se Suspension anschlieflend sprfihgetrocknet wird.

Verfahren zur Herstellung einer Zubereitung in
Fonn eines matrixmaterialhaltigen Compounds

nach einem der Anspriiche 1 bis 12.‘ dadurch ge-
kennzeichnet, dall die Phasen der Zubereitung zu-

sammen in einer Fliissigkeit suspendierl oder sus-

pendiert und gelést werden, wobei die Matrixmate-
rialphase in der Flflssigkeit nicht loslich ist, und die-
se Suspension anschliel3.er_id in einem F|iel5bett-
oder Wirbelschichttrockner getrocknet wird.

Verfahren nach Anspruch 13 oder 14, dadurch ge-
kennzeichnet, dall die Flflssigkeit ein waflriges

oder organisches Suspensionsmittel ist.

Verfahren nach einem derAnspn'Jche 13 bis 15, da-

durch gekennzeichnet, dals der Suspension we-
nigstens ein Bindemittel undloder wenigstens ein
Netzmittel und/oder wenigstens ein Weichmacher

zugesetzt wird.

Verwendung der Zubereitung in Form eines matrix-
materialhaltigen Compounds nach einem der An-

spriiche 1 bis 12 zur Herstellung von groiseren Ma-
trixeinheiten mit kontrollierten Freisetzungseigen-
schaften nach bekannten Verfahren.

Verwendung der Zubereitung in Form eines matrix-
materialhaltigen Compounds nach einem der An-
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sprfiche 1 bis 12 zur Herstellung von Tabletten undl
oder grol5eren Matrixeinheiten mil kontrollierten
Freisetzungseigenschaften mittels Direkttablettie-
rung.

Claims

Preparation in the form of a compound containing
a matrix material with an auxiliary-substance phase
comprising at least one auxiliary substance and/or

an active-substance phase comprising at least one
active substance, characterized in that the matrix

material is selected from polymers, where. in the
case of cellulose materials, these cellulose materi-

als are cellulose derivatives, and lipids, where the

polymer phase and/or the lipid phase of the prepa-
ration is incoherent and the auxiliary-substance
phase and/or active-substance phase of the prep-
aration is coherent

Preparation in the form of a compound containing
a matrix material with an auxiliary-substance phase
comprising at least one auxiliary substance and/or

an active-substance phase comprising at least one
active substance, characterized in that the matrix

material is selected from polymers, where, in the
case of cellulose, the proportion of the matrix-ma-
terialphase of the preparation is from 70 to 98%,

and lipids, where the polymer phase and/or the lipid
phase of the preparation is incoherent and the aux-
iliary-substance phase and/or active-substance
phase of the preparation is coherent.

Preparation according to Claim 1 or 2, character-

ized in that the matrix-material phase of the prep-

aration comprises an auxiliary substance and/or ac-
tive substance or is free therefrom.

Preparation according to one of Claims 1 to 3, char-
acterized in that the-proportion of the matrix-ma-
terial phase in the preparation is from 1 to 98%.

Preparation according to one of Claims 1 to 4, char-
acterized in that the proportion of the matrix-ma-
terial phase in the preparation is from 10 to 95%.

Preparation according to one of Claims 1 to 5, char-
acterized in that the proportion of the matrix-ma-

terial phase in the preparation is greater than 15%
and at most 90%.

Preparation according to one of Claims 1 to 6. char-
acterized in that the proportion of the matrix-ma-
terial phase in the preparation is from 40 to 70%.

Preparation according to one of Claims 1 to 7, char-

acterized in that the polymeric phase comprises a
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polyacrylate and/or a polymethacrylate, and/or the
lipid phase comprises natural. semisynthetic and
synthetic triglycerides or mixtures thereof, mono-
and diglycerides, alone or in a mixture with one an-

other or with triglycerides, natural and synthetic

waxes. fatty alcohols, including esters thereof, and
ethers, as well as lipid peptides, in particular syn-
thetic mono-, di- and triglycerides as individual sub-

stances or in the form of a mixture, especially hy-
drogenated fat, glycerol trifatty acid esters. espe-

cially glycerol trilaurate, trimyristate, tripalmitate, tri-

stearate and tribehenate, and waxes, especially ce-
tyl palmitate and cera alba (bleached wax, DAB9),
or beeswax.

Preparation according to one of Claims 1 to 8, char-
acterized in that the polymer phase comprises a
polyacrylate and/or a polymethacrylate, a cellulose
derivative or natural polymer, and/or the lipid phase
comprises natural lipid.

Preparation according to one of Claims 1 to 9, char-
acterized in that it comprises at least one active
substance.

Preparation according to one of Claims 1 to 10.

characterized in that the auxiliary-substance
phase comprises at least one filler. in particular se-
lected from monosaccharides, disaccharides,

polysaccharides. sugar alcohols and calcium phos-
phate, and/or at least one binder, in particular se-
lected from polyvinylpyrrolidone, gelatine, starch
glue. celluloses, cellulose ethers and sugars.

Composition according to one of the preceding
claims, characterized in that it is in the form of a

pressing which can be produced by direct compres-
sion.

Process for the production of a preparation in the
tom of a compound containing a matrix material ac-
cording to one of Claims 1 to 12, characterized ‘in

that the phases of the preparation are suspended
or suspended and dissolved together in a liquid,
where the matrix-material phase is insoluble in the

liquid, and this suspension is subsequently spray-
dried.

Process for the production of a preparation in the
tom of a compound containing a matrix material ac-
cording to one of Claims 1 to 12, characterized in

that the phases of the preparation are suspended
or suspended and dissolved together in a liquid,
where the matrix-material phase is insoluble in the

liquid, and this suspension is subsequently dried in
a fluidized-bed drier.

Process according to Claim 13 or 14, character-
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ized in that the liquid is an aqueous or organic sus-
pension medium.

Process according to one of Claims 13 to 15, char-
acterized in that at leastone binder and/or at least

one wetting agent and/or at least one plasticizer is
added to the suspension.

Use of the preparation in the tom of a compound
containing a matrix material according to one of
Claims 1 to 12 for the production of larger matrix
units having controlled release properties by known
processes.

Use of the preparation in the form of a compound
containing a matrix material according to one of
Claims 1 to 12 for the production of tablets and/or
larger matrix units having controlled release prop-
erties by means of direct tabletting.

Revendications

Composition sous la forme d'un composite conte-

nant un matériau de matrice avec une phase agent
auxiliaire contenant au moins un agent auxiliaire etl
ou une phase principe actif contenant au moins un

principe actif, caractérisée en ce que le matériau
de matrice est choisi parmi les polymeres, dans les-
quels, lorsqu'il s'agit de matériaux cellulosiques,
ces matériaux cellulosiques sont des dérivés de la

cellulose, et parmi les lipides, et en ce que la phase
polymére etlou la phase lipidique de la préparation
est incohérente et la phase agent auxiliaire etlou Ia
phase principe actifde la préparation est cohérente.

Composition sous la fonne d'un composite conte-
nant un matériau de matrice avec une phase agent
auxiliaire contenant au moins un agent auxiliaire etl
ou une phase principe actif contenant au moins un

principe actif, caractérisée en ce que Ie matériau
de matrice est choisi parmi les polyméres. dans les-
quels, dans Ie cas de la cellulose, la proportion de
la phase matériau de matrice de la préparation est
de 70 a 98%, et parmi les lipides, et en ce que la
phase polymere etlou Ia phase lipidique de la pré-
paration est incohérente et la phase agent auxiliaire
etlou la phase principe actif de la préparation est
cohérente.

Composition selon la revendication 1 cu 2, came-
térisée en ce que la phase matériau de matrice de
la préparation contient un agent auxiliaire etlou un
principe actif ou bien en est dépourvue.

Composition selon l'une des revendications 1 a 3,

caractérisée en ce que la proportion de la phase
matériau de matrice dans la préparation est de 1 a
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98%.

Composition selon l'une des revendications 1 a 4,

caractérisée en ce que la proportion de la phase
matériau de matrice dans la préparation est de 10
a 95%.

Composition selon l'une des revendications 1 a 5.
caractérisée en ce que la proportion de la phase
matériau de matrice dans la préparation est supe-
rieure a 15% et au maximum égale a 90%.

Composition selon l'une des revendications 1 a 6,

caractérisée en ce que la proportion de la phase
matériau de matrice dans la préparation est de 40
a 70%.

Composition selon l'une des revendications 1 a 7.

caractérisée en ce que la phase polymére contient
un polyacrylate etlou un polyméthacrylate etlou en
ce que la phase lipidique contient des triglycerides
naturels, semi-synthétiques et synthétiques ou des
mélanges de ceux-ci, des mono- et diglycérides
seuls ou mélangés entre eux ou avec des triglycé—
rides, des cires naturelles et synthétiques, des al-
cools gras, y compris leurs esters et leurs éthers,

ainsi que des peptides lipidiques, en particulier des
mono-, di- et triglycérides synthétiques seuls ou en
mélange. notamment des graisses durcies. des
triesters d'acides gras avec le glycérol, en particu-
lier les trilaurate, trimyristate, tripalmitate, tristéara-
te et tribéhénate de glycérol. et des cires, notam-

ment le palmitate de cétyle et la cire blanche (Cera
alba. DAB9), la cire d'abeilles.

Composition selon l'une des revendications 1 a 8,

caractérisée en ce que la phase polymere contient
un polyacrylate etlou un polyméthacrylate, un déri-
vé de la cellulose ou un polymére naturel etlou en
ce que la phase lipidique contient un lipide naturel.

Composition selon l'une des revendications 1 a 9.
caractérisée en ce qu'elle contient au moins un
principe actif.

Composition selon l'une des revendications 1 a 10.

caractérisée en ce que la phase agent auxiliaire
contient au moins une matiére de charge, en parti-
culier choisie panni les monosaccharides, les di-
saccharides, les polysaccharides. les alcools de su-
cres et Ie phosphate de calcium, etlou au moins un

liant, en particulier choisi parmi la polyvinyIpyrroli-
done, la gélatine, la colle d'amidon, les celluloses,
les éthers de cellulose et les sucres.

Composition selon l'une au moins des revendica-

tions précédentes, caractérisée en ce qu'elle se

présente sous la fonne d'une piece moulée suscep-
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tible d'étre obtenue par compression directe.

Procédé de fabrication d'une composition sous la
forme d'un composite contenant un matériau de
matrice selon t'une des revendications 1 a 12, ca-

ractérisé en ce que les phases de la composition
sont mises en suspension ensemble dans un liqui-
de ou bien mises en suspension et dissoutes. la

phase matériau de matrice n'étant pas soluble dans
la liquide, et cette suspension est ensuite séchée
par pulvérisation.

Procédé de fabrication d'une preparation sous la
fonne d'un compound contenant un matériau de

matrice selon t'une des revendications 1 a 12, ca-

ractérisé en ce que les phases de la préparation

sont mises en suspension ensemble dans un liqui-
de ou bien mises en suspension et dissoutes, Ia
phase matériau de matrice n'étant pas soluble dans
le liquide, et cette suspension est ensuite séchée
dans un sécheur a lit fluidisé.

Procédé selon Ia revendication 13 ou la revendica-

tion 14, caractérisé en ce que Ie liquide est un

agent de suspension aqueux ou organique.

Procédé selon |'une des revendications 13 a 15, ca-

ractérisé en ce que l'on ajoute a la suspension au
moins un liant et/ou au moins un agent mouillant etl
ou au moins un plastifiant.

Utilisation de la composition sous la forme d'un
composite oontenant un matériau de matrice selon

l'une des revendications 1 a 12 pour la fabrication
d'unités de matrice de plus grande taille ayant des
propriétés de libération controlée selon des procé—
dés oonnus.

Utilisation de la composition sous la forme d'un
composite oontenant un matériau de matrice selon

l’une des revendications 1 a 12 pour la fabrication
de comprimés et/ou d‘ unités de matrice de plus
grande taille ayant des propriétés de libération con-
trolée par pastillage direct.
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§;§gg__;: Herstellung der Zubereitung in Form eines Pellets
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FIQQE 3: Herscellung,gr6Berer Matrixeinheiten
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FIGQB 3a:' O/W-Emulsiofisverfahren (Stand der_Technik)

‘floals - '

fiuflére Phase Lgiggggigtszl ‘ho als
iufiere Phase

 
géiéster

. Wirkstoff (+)

\
' dispergierter

unlfislicher

{ Wirkstoff (ws)

 
feste Matrix

Wirkstoff in Polymer
ginssésnlgaasa

molekular-dispers .Partiku1§r
eingeschlossen elflgeschlossen

18

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0623



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0624

EP 0 948 321 B1

 
 

 
 

§;§gg__;§: W/O¥Bmu1sionsverfahren (Stand der Technik)

0 h ‘ .

als auflere Phase Losungsmitcel

 

als iuflere Phase

wa§serl6s1icher
Matrixbildner

gelaster

wirkstoff

dispergierter
unlfislicher

Wirkstoff (WS)

Matrixbildner

 
wirkstoff in Polymer

. g.:.:Lae§.<;h;.9..s.§e.n

mo1eku1ar-dispers- ' partikulfir
eingeschlossen _ eingeschlossen

19

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0624



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0625

EP 0 948 321 B1

§;ggg__g: Erfindungsgeméfies Verfahren
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Description

[0001] The present invention relates to novel derivatives of 3,3-diphenylpropylamines. methods for their preparation.
pharmaceutical compositions containing the novel compounds, and the use of the compounds for preparing drugs. A
further object of the invention is to provide novel prodrugs of antimuscarinic agents with superior pharmacokinetic prop-
erties compared to present drugs as oxybutynin and toltercdine. methods for preparing thereof. pharmaceutical com-
positions containing them, a method of using said compounds and compositions for the treatment of urinary
incontinence, gastrointestinal hyperactivity (irritable bowel syrdrome) and other smooth muscle contractile conditions.

[0002] More particularly. the present invention relates to certain prodrugs of 3.3-diphenylpropylamines while avoiding
on administration to a mammal a high variation in bioavailability and formation of active metabolites which can result in

a substantial variation in response - too ION efficacy or too much side effects - for the subjects on the suggested therapy.
[0003] In man, nomial urinary bladder contractions are mediated mainly through cholinergic nuscarinic receptor stim-
ulation. There is reason to believe that muscarinic receptors mediate not only normal bladder contractions but also the

main part of the contractions in the overactive bladder resulting in synptoms as urinary frequency. urgency and urge
incontinence. For this reason amimuscarinic drugs have been instituted as a treatment of bladder over activity.
[0004] Among the amimuscarinic drugs available on the market, oxybutynin is currently regarded as the gold standard
for pharmacological treatment of urge incontinence and other symptoms related to bladder over activity. The effective-
ness of oxybutynin has been demonstrated in several clinical studies but the clinical usefulness of oxybutynin is limited
due to antimuscarinic side effects. Dryness of the mouth is the must common experienced side effect which may be
severe enough to result in poor compliance or discontinuation of treatment (Andersson. K.-E., 1988. Current concepts
in the treatment of disorders of micturition, Drugs 35. 477-494; Kelleher et al. 1994). .
[0005] Tolterodine is a new, potent and competetive, muscarinic receptor antagonist intended for the treatment of uri-
nary urge incontinence and detrusor hyperactivity. Preclinical pharmacological data show that toltercdine exhibits a

favourable tissue selectivity in vivo for the urinary bladder over the effect on the salivation (Nilvebrant et al. 1997, Tol-
derodine - a new bladderselective antimuscarinic agent, Eur. J. Pharmacol. 327 (1997), 195-207), whereas oxybutynin
exhibits the reversed selectivity. Tolterodine is equipotent to oxybutynin at urinary bladder muscarinic receptors and the
favourable tissue selectivity of toltercdine demonstrated in the preclinical studies has been confirmed in clinical studies.

Thus a good clinical efficacy has been combined with a very low nunber of incidences of dry mouth and antimuscarinicside effects.

[0006] A major metabolite of toltercdine, the 5-hydroxymethyl derivative is also a potent muscarinic receptor antago-
nist and the pharmacological in vitro and in vivo profiles of this metabolite is almost identical to those of toltercdine (Nil-
vebrant et al. 1997, Eur. J. Phannacol. 327 (1997). 195-207). Combined pharmacological and pharmaookinetic data
indicate that it is most likely that the metabolite give a major contribution to the clinical effect in most patients.
[0007] The document W0 94/1 1337 discloses that the active metabolite of toltercdine is suggested as a new drug for
urge incontinence. Administration of the active metabolite directly to patients has the advantage compared to toltercd-
ine that only one active principle (compound) has to be handled by the patient which normally should result in a lower
variation in efficacy and side effects between patients and lower risk of interaction with other drugs.
[0008] However. the introduction of an additional hydroxy group in the toltercdine results in an increased hydrophilic
property of the new compounds (3.3-diphenylpropylamines) compared to the parent compounds which normally results
in a lower absorption/bioavailability. In a method to circumvent this disadvamage different prodrugs of the metabolite
have been synthetized and tested for their absorptionlbioavailability data. ~

[0009] It is an object of the present invention to provide novel derivatives of 3,3-diphenylpropylamines it is an further
object of the present invention to provide new derivatives of 3,3-diphenylpropvylamines which will be more useful as pro-
drugs for treatment of urinary incontinence and other spasmogenic conditions that are caused by muscarinic mecha-
nisrns while avoiding the disadvantage of a too low absorptionlbioavailability after oral administration of the drugs or an
unfavourable metabolism.

[0010] The novel compounds of the present invention are represented by the general Formula (I)

M M x

O

(I)
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wherein R indwently signifies:

a) R‘ represents the residues hydrogen, methyl. ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, benzyl or allyl:or

b) R2 represents the residues formyl. acetyl, propionyl, isobutyryl. butyryl, valeroyl, pivaloyl. benzoyl; or

c) R3 represents the residues CH3OCO-. C2H5-OCO-. C3H7OCO-, (CH3)3COC0-. benzoylacyl. benzoylglycyl, gly-
cyl. valyl, Ieucyl, isoleucyl. phenylalanyl, prolyl. seryl, threonyl, methionyl, hydroxyprolyl: or

d) a group consisting

R‘

R

R5

N—CO-

of wherein R‘ and R5 indepently represent the residues hydrogen. methyl, ethyl, propyl, isopropyl, butyl, isobutyl.
pentyl, hexyl, benzyl, phenoxyalkyl wherein the alkyl residue means methyl, ethyl, propyl, isopropyl, butyl, isobutyl
and wherein R4 and B5 may form a ring together with the amine nitrogen; or

e) a group consisting

R5

&N-so?
R7/ '

of wherein R5 and R7 indepently represem the residues methyl. ethyl, propyl, isopropyl, butyl, isobutyl. pentyl,
hexyl, benzyl, phenoxyalkyl wherein the alkyl residue means methyl. ethyl, propyl, isopropyl, butyl, isobutyl. pentyl,
hexyl; or

f) an ester of inorganic acids such as sulfuric acid, phosphoric acid;

X represents a tertiary amino group of Formula la

R‘ (la)

wherein R8 and R9 signify non—aromatic hydrocarbyl groups, which may be the same or different and which
together contain at least three carbon atoms. and wherein R8 and R9 may form a ring together with the amine
nitrogen, R‘ represents hydrogen. methyl, ethyl, propyl. isopropyl, butyl, isobutyl, pentyl, hexyl, benzyl, alkyl,
phenoxyalkyl wherein the alkyl residue means methyl. ethyl. propyl, isopropyl, butyl, isobutyl, it B is hydrogen
R‘ will not represent hydrogen or methyl
and

their salts with physiologically acceptable acids and. when the compounds can be in the form of optical iso-
mers, the racemic mixture and the individual enantiomers.

[0011] The compounds of Formula (I) can fonn salts with physiologically acceptable acids. organic and inorganic. Fur-
thermore the aforementioned compounds comprise the free bases as well as the salts thereof. Examples of such acid
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addition salts include the hydrochloride. hydrobromide and the like.

[0012] When the novel compounds are in the form of optical isomers. the invention comprises the racemic mixture as
well as the individual isomers as such.

[0013] Preferably each of R8 and R9 independently signifies a saturated hydrocarbyl group, especially saturated
‘ aliphatic hydrocarbyl groups such as C,_a—a|kyI, especially C1.5-alkyl. or adamantyl, R8 and R9 together comprising at

least three. preferably at least four carbon atoms. . .

[0014] According to an other embodiment of the invention at least one of R8 and R9 comprises a branched carbon
chain.

[0015] Presently preferred tertiary amino groups X in Formula I include the following groups a) to h):

-/ /CH3
a) -—-N\ b) ——N\

CH(CH3)2 c(cH3)._,

CH H-_-,C CH3
c) -—N< 3 d) -—N

c(cH,),cH,cH,

H3‘: CH3

H3C CH, (‘:33
e) —-N f) ——-N

H._,c

CH3

11)3) _Q

[001 6] Preferred compounds according to the present invention are:

A) Phenolic monoesters represented by the general Formulae II and ll’
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mYo "° 9 A
Oi/(CH,)n/kc0 Y 0

Ho NY Ho
Formula n O puma u»

Formic acid 2-(3-diisopropylamino-1-phenyIpropy|)—4-hydroxymethylphenyl ester
Acetic acid 213-diisopropylamino-1-phenylpropyl)-4-hydroxymethyiphenyl ester
Propionic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester
n-Butyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethyiphenyl ester
lsobutyric acid 2-(3-diisopropyiamino-1-phenylpropyi)-4-hydroxymethylphenyl ester

2,2-Dimethylpropionic acid 2-(3-diisopropyIamino—1-phenylpropyl)-4-hydroxymethylphenyl ester
Benzoic acid 2—(3-diisopropylamino-1-phenylpropyi)-4—hydroxymethyiphenyl ester
Malonic acid bis-[2-(3-diisopropylamino-1-phenylptopyl)-4-hydroxymethyi-phenyl] ester
Succinic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenyi] ester
Pentanedioic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydrcxymethylphenyl] ester
Hexanedioic acid bis-[2-(3-diisopropyiamino-1-phenyipropyl)-4-hydroxymethylphenyi] ester

B) Identical diesters represented by the general Formula III

0 l Formula Ill

Formic acid 2—(3-diisopropylamino-1-phenyipropyl)-4-formyioxymethylphenyl ester
Acetic acid 4-acetoxy-3-(3-diisopropylamino—1-phenylpropyi)-benzyl ester
Propionic acid 2—(3-diisopropylamino-1-phenyipropyl)-4-propionyloxymethyiphenyi ester
n-Butyric acid 4-n-butyryioxymethyl-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester
lsobutyric acid 2—(3-diisopropylamino-1-phenylpropyi)-4-isobutyryloxymethylphenyl ester
2,2-Dimethyipropionic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-(2.2-cfimethyipropionylaxy)-benzyl ester
Benzoic acid 4-benzoyioxymethyl-2-(3-diisopropyiamino-1-phenyipropyl)-phenyl ester
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C) Mixed diesters represented by the general Formula IV

R2

YO

Fomiula IV

Acetic acid 2—(3-diisopropylamino-1-phenylpropyl)-4-formyloxymethylphenyl ester
Benzoic acid 2-(3-diisopropylaminod —phenylpropy|)-4-formyloxymethylphenyl ester
lsobutyric acid 4-acetoxymethyl-2-(3-dfisopropvylamino-1-phenylpropyl)-phenyl ester
2,2-Dimethylpropionic acid 4-acetoxy-3-(3-diisopropylamino-1-phenylpropyl)benzyI ester
2,2-Dimethylpropionic acid 4-acetoxymethyl-2-(3-diisapropylamino-1-phenylpropyl)-phenyl ester

D) Benzylic monoesters represented by the general Formula V

Formula V

Formic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester
Acetic acid 3-(3-diisopropyIamino-1-phenylpropyl)-4-hydroxybenzyl ester
Propionic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester

Butyric acid 3—(3-diisopropylamino-1-phenylpropyl)-4—hydroxybenzyl ester
Isobutyric acid 3.-(3-diisopropylarnino-1-phenylpropyl)-4-hydroxybenzyl ester
2,2-Dimethylprcpionic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester
Benzoic acid 3—(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester

E)‘Ethers and silyl ethers represented by the general Formula Vl

Fomtula VI
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2-(3-Diisopropylamino—1-phenylpropyl)-4-methoxymethylphenol

2—(3-Diisopropylarnino-1-phenytpropyl)-4-ethoxymethylphenol
2-(3-Diisopropylamino-1-phenylpropyl)-4-propoxymethylphenol
2-(3-Diisopropylamino-1-phenylpropyl)-4-isopropoxymethylphenol
2-(3-Diisopropylamino-1-phenytpropyl)-4-butoxymethylphenol
Acetic acid 2—(3-Diisopropylamino-1-phenylpropyl)-4-methaxymethytphenyl ester
Acetic acid 2-(3-Dfisopropylamino-1-phenytpropyl)-4-ethoxymethytphenyl ester
2—(3-Diisopropylarnino-1 —pheny|propyI)-4-trimethylsilanyloxymethylphenol
Diisopropyl-[3-phenyl-3-(2-trimethylsiIanyloxy-5-trimethylsilanyloxymethytpheny|)propyI]-amine
[3-(3-Dsopylamino1-pheny|propy|)—4-trimethylsilanyloxyphenyl]-methanol
Diisopropyl-[3-(5—methoxymethyI-2-trimethylsilanyloxyphenyl)-3-phenylpropylamine
Diisopropyl-[3-(5-ethoxymethyl-2-trimethytsflanyloxyphenyl)-3-phenytpropy|amine
(4-(tert-Butyl-dimethylsilanyloxy)-3-(3diisopropyIamino-1-phenylpropyf)-phenyllmethanol
Acetic acid 4-(tert-butyl-dimethylsilanyloxy)-3-(3-diisopropyiaminw1—phenylpropyl)-benzyl ester
4-(tert.-Butyl-dimethyIsilany|oxy)-3-(3-diisopropylamino-1-phenylpropyl)-phenol
Acetic acid 4-(tert-butyl-dimethylsilanytoxy)-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester
{3-[2-(term-Butyl—<fimethylsilanyIoxy)-5-(ten-butyl-d1methy|silany!oxymeh‘:y|)phenyl]-3-phenyIpropyt}-diisopro-
pylamine

[4-(tert-Butyi-diphenylsilanytoxy)-3-(3-diisopropylamino-1-phenylpropyl)-phenyilmethanol
Acetic acid -Htert-butyl-diphenylsilanyloxymethyl)-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester
4-(tert.-Butyl-dipheny|siIanyIoxymethy|)-2-(3-diisopropylamino-1 1)henylpropy|)phenoI

{3-[2-(tert.-Butyl-diphenylsilany|oxy)-5-(ten.-butyl-diphenylsilanyIoxymethyl)phenyl]-2-phenylpropyl}-diisopro-
pylamine
Acetic acid 4-benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester

Benzoic acid 4—benzyloxy-3-(3-diisopropylarnino-1-phenytpropyl)-benzyl ester
lsobutyric acid 4-benzyloxy-3-(3-diisopropylamino-1-phenytpropyl)-benzyl ester

F) Carbonates and carbamates represented by the general Formulae VII and VII‘

Fomuia VII Fomula V||'

N-Ethylcarbamic acid 2-(3-diisopropyiamino-1-phenylpropyl)-4-hydroxymethytphenyl ester
N-Phenylcarbamic acid 2-(3-diisopropylamino-1-phenytpropyl)-4-hydroxymethylphenyl ester

’ N-Ethylcarbamic acid 3-(3-diisopropylarnino-1-phenylpropyl)-4wN-ethylcarbamoyloxybenzyl ester
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N-Phenylcarbamic acid 3-(3-diisopropylamino-1-phenytpropyl)-4-Nphenylcarbamoyloxybenzyl ester

{4-[2-(3—Diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenoxycarbonylamino]-butyl}-carbamic acid 2-
(3~diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenyl ester

Carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester ethyl ester
Carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester phenyl ester
Carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)—4-ethoxycarbonyloxymethylphenyl ester ethyl ester

Carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-phenoxycarbonyloxymethylphenyl ester phenyl ester

[0017] The conpounds of formula (I) may. in accordance with the present invention be prepared by per se conven-
tional methods. Methods for preparing substituted 3.3-diphenytpropylamines as disclosed by this invention may be syn-
thesized according to methods as described in the document PCT/SE93I00927.

[0018] The invention will be further illustrated by the following non-limiting examples and pharmacological tests.
[0019] The following starting materials and preffered Examples illustrate the invention:

l. Experimental

1. General

[0020] All compounds were fully characterized by ‘H and 13c NMR spectroscopy. The chemical shifts reported (“C
NMR, ppm) refer to the solvents CDCI3 (77.10 ppm). CD300 (49.00 ppm) or hexadeuterio dimethylsulphoxide (DMSO-
d5. 39.70 ppm) respectively. Thin-layer chromatography (tlc, R, values reported) was conducted on precoated 5x10 cm

E. Merck silica gel plates (60F254). spots were visualized by fluorescence quenching or spaying with alkaline potas-
sium permanganate solution. Solvent systems: (1), ethyl acetate/n-hexane (30/70. vlv-%); (2), toluene/acetone/metha-

nol/acetic acid (70l5/20/5. v/v-%); (3), n-hexane/acetone/diethylamine (70/20/10, 9 v/v-%); (4). n-
hexane/acetone/diethylamine (70/'20/10. v/v-%); (5), ethyl acetate/n-hexanel2-propanol/triethylamine (60/40/2011, v/v-
96); (6). ethyl acetate/triethylamine (90/10, v/v-%). Gas chromatography-mass spectrometry (GC-MS): spectra (m/z val-
ues and relative abundance reported) were recorded on a l-’rnni9an TSQ 700 triple mass spectrometer in the positive

(P-CI) or negative (N-Cl) chemical ionization mode using methane or ammonia as reactant gas. Hydroxylic compounds
were analyzed as their trimethylsilyl ether derivatives.

2. Synthesis of Intermediates A and B

[0021] An icecooled solution of 4-bromophenol (69.29) and cinnamoyl chloride (66.89) in dichloromethane (150ml)
was treated with triethylamine (40.69). After stirring for 18h at room temperature the mixture was washed with water

(250ml). 1M aqueous HCI. and dried over anhydrous sodium sulphate. Evaporation in vacuum left solid 3-phenylacry/ic
acid 4-bromophenyl ester (121.09, 99.8% yield). m.p. 113.3 °C, tlc (1) 0.83. NMFl(CDCl3): 116.85, 118.87, 123.49,
128.38, 129.06. 130.90. 132.49. 134.02. 147.07. 149.84. 165.06.

[0022] A portion of the ester (60.09) was dissolved in a mixture ot acetic acid (60m|) und concentrated sulphuric acid
(18ml) and refluxed for 2h. After cooling, the reaction mixture was poured into ice water and the product was was iso-

lated by attraction with ethyl acetate. Evaporation of the solvent and recrystallization of the residue from boiling I etha-
nol (150ml) yielded 26.39 (43.8% yield) of pure, crystalline 6-bmmo-4-phenylchroman-2-one, mp. 117.8 °C, tlc (1)
0.67. NMR (CDCI3): 36.56. 40.51. 117.29. 118.87. 127.47, 127.89. 128.33, 129.32, 131.07, 131.79, 139.42. 150.76.
166.84.

[0023] A suspension consisting of 6-bromo—4-phenylchroman-2-one (85.09), anhydrous potassium carbonate
(46.79). sodium iodide (20.59) and benzyl chloride (40.69) in methanol (350ml) and acetone (350ml) was refluxed for
3h. After evaporation of the solvents the residue was extracted with diethyl ether (2 x 300ml) and the extract was
washed with water (2 x 200ml) and aqueous sodium carbonate. Drying (Na2S04) and rotoevaporation left 121.89
(102.1 % crude yield) of 3-(2—benzy/oxy-5-bmmophenyl)-3-phenylpropionic acidmethyl ester as a light yellow oil. tlc (1)
0.77. NMR (CDCl;,): 39.22, 40.53, 51.63, 70.16. 113.10, 113.77.126.46. 126.92. 127.88, 128.08, 128.34, 128.45.
130.31, 130.55. 134.41, 136.44. 142.37, 154.94. 172.08.

[0024] A solution of the propionate (121.09) in 350ml of dry tetrahydrofuran was slowly added under an atmosphere
of nitrogen to a suspension of lithium aluminiumhydride (7.99) in tetrahydrofuran (350ml). After stirring at room temper-
ature for 18h, 20% aqueous HCI was added dropwise and the product was isolated by repeated extraction with diethyl
ether. The conbined extracts were gradually washed with hydrochloric acid. sodium hydroxide solution. distilled water,

and then dried (Na2SO4) to give a light yellow viscous oil (108.89, 96.3% yield) after evaporation which gradually crys-
tallized, m.p. 73.8 °C, tlc (1) 0.47. 3-(2-benzyIoxy-5-bromophenyI)-3-phenyk)mpan-1-ol. NMR (CDCI3): 37.52. 39.52.
60.84. 70.54, 113.54, 113.83. 126.29, 127.30. 127.51. 129.99. 128.24, 128.38. 129.99, 130.88. 135.69, 136.40.
143.53, 155.12. ‘
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[0025] A cooled (5 °C) solution of 3-(2-benzyloxy-5-brornophenyl)-3-phenylpropan-1-ol (108.0g) in dichloromethane

(300ml) war treated with pyridine (79.4ml) and than p-toluenesulphonyl chloride (60.6g) in dichloromethane (200ml).
After 18h at room temperature the solvent was removed in vacuum and the residue extracted diethyl ether. The extract

was washed with hydrochloric acid, water, and dried over anhydrous sodium sulphate to give toIuene~4—sulphonic acid

3-(znbenzyloxy-5-bromophenyu-3-phenypropyl ester as a light yellow oil after concentration under reduced pressure
(140.39, 93.6% yield), tlc (1) 0.66. NMR (CDCI3): 21.67, 33.67, 39.69, 68.58, 70.28, 113.21, 113.76, 126.47, 127.84,
128.10, 128.25, 128.41, 128.51, 129.81, 130.26, 130.42, 132.91, 134.39, 136.41, 142.16, 155.07.

[D0261 A solution of the toluenesulphonate (139.39) in acetonitrile (230ml) and N,N-diisopropylamine (2569) was
refluxed for 97h. The reaction mixture was then evaporated to dryness and the residue thus formed was partitioned
between diethyl ether (500ml) and aqueous sodium hydroxide (2M, 240ml). The organic phase was washed twice with
water (250ml) and then extracted with 1M sulphuric acid. The aqueous phase was adjusted to about pH 12-13 and reex-

tracted with ether (500ml). The organic phase was washed with water, dried (Na2SO4) and evaporated to provide [.?-(2-
benzyloxy-5-bromophenyl)-3-phenyaaropyfldiisopmpylamine as a brown and viscous syrup (94.59, 77.9% yield), tlc (2)
0.49. NMR (CDCI3): 20.65, 20.70. 36.70, 41.58. 43.78, 48.77, 70.24, 113.52, 126.02, 127.96, 128.20, 128.36, 129.82.
130.69, 136.34, 136.76, 144.20, 155.15.

[0027] An ethereal Grignard solution, prepared from the above amine (22.89), ethyl bromide (17.49) and magnesium
(6.1g) under an atmosphere of nitrogen was diluted with dry tetrahydrofuran (200ml) and then cooled to -60 °C. Pow-
dered solid carbon dioxide (ca. 50g) was the added in small portions and the green reaction mixture was warmed at

room terrperature. After the addition of an aqueous solution of ammonium chloride (200ml. 10%) and adjustment of the

aqueous phase to pH 0.95, a white solid was recovered by filtration to provide 4-benzy/oxy-3—(3-diisopropy/amino-1-
pheny/propyI)benzoic acid hydrochloride (14.7g, 64.3% yield), m.p. 140 °C (dec.), tlc (2) 0.33. NMFl (CD3OD): 17.07,
18.77, 33.55, 43.27, 56.50, 71.50, 112.89, 124.10, 127.94, 129.07, 129.25, 129.34, 129.59, 129.66, 130.18, 131.60.
132.78, 137.60, 143.30, 161.11, 169.70.

[0028] The hydrochloride was converted into its methyl ester (MeOH, trace sulphuric acid, 6h reflux) and the tree base
thus obtained (289) was dissolved in dry diethyl ether (230ml). This solution was slowly (2h) dropped under an nitrogen
atmosphere to a suspension of lithium aluminium hydride (1 .8g) in ether (140ml). After stirring for 18h, the reaction was
quenched by the addition of water (4. 7ml). The organic phase was dried over anhydrous sodium sulphate, filtered and

evaporated to dryness to provide [4—benzy/oxy-3-(3diisopropy/amino-1—phenywropyi)—phenyU-methanol (269, 98.9%

yield), as an oil which gradually crystallized, m.p. 86.4 °C, tic (2) 0.32, Intermediate A. NMFl (CDCl3): 20.53, 20.61,
36.87, 41.55, 44.14, 48.82, 65.12, 70.09, 111.80, 125.77, 125.97, 126.94, 127.55, 128.08, 128.37, 128.44, 133.27,
134.05, 134.27, 137.21, 144.84.

(lntamtediate A)

[0029] A solution of Intermediate A (9.1g) in methanol (100ml) was hydrogenated over Haney-nickel (4.5g) under
ambient conditions After 5h thin layer chromatography indicated complete hydrogenolysis. The catalyst was filtered off
and the solution evaporated to dryness to leave an oil (6.959, 96.5% yield) which gradually solidified, 2-(3—dirsopro-
py/amino-1-phenylpropyu-4-hydmxymethymhenol, m.p. 50 °C, tlc (2) 0.15, Intermediate B. NMR (CDCI3): 19.42,
19.83, 33.22, 39.62, 42.27, 48.27, 65.19, 118.32, 126.23, 126.55, 127.47, 128.33, 132.50, 144.47, 155.38. Hydrochlo-
ride: colourless crystalls, m.p. 187-190 °C (with decorrposition)
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(Intermediate 8)

3. Examples

a) Phenolic monoesters

aa) General Procedure

[0030] A stirred solution of 2-(3-di:sopropy/amino-1—phenywmpy0—4—hydroxymethya)henoI (Intermediate B, 1.719.
5.01 mmol) and acid chloride (5.00 mmol carboxylic acid monochloride for compounds of Formila ll, 2.50 mmol for com-

pounds of Fomtula II’) in 60 ml of dichloromethane was cooled to 0 °C and then triethylamine (0.502g,4.96 mmol for
compounds of Formula II, 1.059, 9.92 mmol for compounds of Formula ll’). dissolved in 10 ml of dichloromethane, was
added dropwise during 5-10 mm. Stirring was continued for 18h at room temperature, and then the mixture was washed

successively with water (25 ml), aqueous sodium hydrogen carbonate (5%. 25 ml), and water (25 ml). The organic
phase was then dried (sodium sulphate) ar1d evaporated under reduced pressure and a low temperature. The oily res-
idues thus formed were linally exposed to high vacuum (2-4 hrs.) to remove traces of residual solvents. The esters of

Formula ll or ll’ were obtained as viscous colourless to light yellow syrups in purities between 90% and 99% (tlc, HPLC,
NM R).

bb) Salt formation (Example hydrochloride)

[0031] A cooled (0 °C) solution of 4.94 mmol amino base in 30 ml of dry diethyl ether was treated under an atmos-
phere of nitrogen with 4.70 mmol (monoamines of Formula ll) or 9.4 mmol (diamines of Formula II’) ethereal ( 1M)
hydrochloric acid. The oily precipitation was washed repeatedly with dry ether and then evaporated in high vacuum. The

residual product solidificated in most cases as an amorphous foam. The highly hygroscopic solids show a wide melting
range above 100 °C (with decomposition).

Acetic acid2-(3-diisopropy/amino-1-phenywropya-4-hydroxymetly/mhenyl ester. Fl, 0.47 (4), NMR (CDCI3): 20.36.
20.68, 20.97, 36.59. 42.35, 43.83,'48.76, 64.58. 122.69. 125.61, 126.22, 126.71. 127.96. 128.34, 136.82, 138.97.

143.73, 147.77. 169.24; GC-MSIP-Cl (ammonia. trimethylsilyl derivative): 456.8 (100%). 398.4 (4%)

Propionic acid 2-(3-diisopropyIamino-1-phenymropy0-4-hydroxymethymhenyl ester. R, 0:52 (4); NMR (CDCl3):
20.44. 20.64, 27.67. 36.67, 42.21. 43.87. 48.78, 64.70, 122.71. 125.62, 126.52. 126.78. 127.97, 128.53. 136.86,

138.82, 143.82. 147.86. 172.68; GC-MS/P-Cl (ammonia. trimethylsilyl derivative): 470.38 (100%). 398.4 (4%)

n—Butyric acid 2—(3diisopropyIamino-1-phenywropyvat-hydmxymethywhenyl ester, R, 0.43 (4); NMR (CDCI3):
13.77, 18.40, 20.43, 20.51 . 20.59, 36.15. 36.82, 42.16, 43.90. 48.83, 49.20, 64.58, 122.66, 125.98, 126.17, 126.74.

127.33, 127.94, 128.33. 136.79, 138.91, 143.82, 171.88; GC-MS/N-Cl (methane. trimethylsilyl derivative): 482.3
(20%). 412.3 (100%). 340.1 (33%), 298.1 (89%), 234.7 (15%); GC-MS/P-Cl (methane, trimethylsilyl derivative):
484.5 (100%), 468.4 (62%). 394.3 (22%): :GC-MS/P—CI (ammonia. trimethylsilyl derivative): 484.4 (100%). 398.4
(3%) .

Isobulyric acid 2-(sdiisopropylamino-1-phenymmpyvat-hydroxymethylphenyl ester. R, 0.43(4); NMR (CDCI3):
18.99. 19.11. 20.54. 34.21. 36.88, 41.84, 43.91, 48.78, 64.61. 122.54. 125.57, 126.14. 126.81, 127.94. 128.34,
136.84. 138.84, 143.89, 147.85. 175.36:

2,2-Dimethylpropionic acid.2-(3-di:sopropyIamino-1-phenya)ropy0-4-hydroxymethymhenyl ester. R, 0.49 (1); NMR
(CDCI3): 20.46, 20.66, 26.53. 27.34, 37.12, 39.21, 41.46, 43.98. 48.81, 64.65. 122.42. 125.58. 126.16, 126.92.
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128.37.134.27, 136.92, 138.82, 143.97, 143.02, 176.97; ;GC-MS/P-CI (ammonia, trimethylsilyl deriwative): 498.8
(100%), 432.5 (10%), 393.4 (4%)

Benzoic acid 2—(3-diisopmpy/amino1-phenymropyl)-4—hydroxymethya7henyI ester, R, 0.52 (4); NMR (CDCi3):
20.42, 20.62, 36.95, 41.72, 42.27, 48.23, 64.83, 122.74, 125.33, 127.36, 127.89, 127.97, 128.38, 129.34, 130.64,
131.15, 131.83, 136.87. 138.90. 143.82, 147.74, 164.77

Malonic acid bis-[2—(3—diisopropylamino—1-phenyk2ropyD4-hydmxymethyl—phenyI] ester, R, 0.38 (4); NMR (CDC|3):
20.52. 20.62, 20.69, 36.95, 41.84, 42.82. 43.89. 48.23. 64.83, 123.37, 127.36. 127.97, 128.42. 128.38. 129.06.
131.55, 137.50, 138.90. 148.23, 148.32. 160.54

Succinic acid bis-[2-(3-diisopropy/amino-1—phenymropy0-4—hydroxymethyI-phenyI] ester, R, 0.40 (4)
NMR (CD013): 20.54. 20.63, 20.73, 30.69. 36.91, 41.80, 43.92, 48.20, 64.81, 122.60, 127.41, 127.93, 128.39.
129.31.131.80, 136.73. 138.92, 143.82, 148.17. 168.01

Pentanedioic acid bis-[ -(3-diisopropyIamino-1—phenyk)ropyI)-4~hydmxymethyI-phenyfl ester, Ft, 0.43; NMR
(CDCI3): 20.47, 20.60. 32.87, 36.93, 41.82, 43.90, 48.22, 64.81. 64.83, 122.85, 122.85, 127.39, 127.99, 128.35,
129.31,131 .84, 136.98, 138.94, 143.80, 147.40, 147.40, 169.05

Hexanedioic acid bis—[2—(3-diisopropyIamino-1-phenya)ropyD4—hydroxymethyI—phenyI] ester, Ft, 0.43; NMR
(CDCI3): 20.64. 23.40. 34.37, 36.95, 41.84, 43.88, 48.25. 64.87, 122.88, 127.34, 127.97, 128.39. 129.33, 131.80,
136.99. 138.94, 143.82, 147.65, 168.72

b) Identical diesters

[0032] Identical diesters (Formula III) were prepared and worked-up as described above with the exeption that 2.4

mmol of both triethyiamine and acyl chloride (R‘-COCI) were used. The physical properties were similar to the bases
and salts described above.

Formic acid 2-(3-diisopropylamino-1-phenymropy04-formyloxymethylphenyl ester, R, 0.65 (4) This diester was
prepared from mixed formic acetic anhydride and Intermediate 8 as described for other substrates previously (F:
Reber, A. Landon. T. Reichstein, Helv. Chim. Acta 37: 45 - 58 [1954])

Acetic acid 4—acetoxy—3—(3—diisopropylamino-1-phenywropyI)-benzy/ ester, R, 0.76 (4);; GC-MS/P-CI (ammonia):
426.3 (100%), 368.3 (22%); GO-MS/P-Ci (methane, trimethylsilyl derivative): 426.4 (64%). 410.3 (16%), 366.3
(100%); hydrochloride, NMR (DMSOd5): 16.50, 16.76, 18.05, 20.94, 21.04, 27.02, 31.39, 41.23, 45.26.
53.80.6521,123.39, 126.84. 127.61.127.85, 128.70, 134.41, 135.49, 142.68. 148.20. 169.32. 170.42

Propionic acid 2-(3—diisopropyIamino-1—phenymmpy0-4-propionyloxymetlwahenyl ester, F1, 0.82 (4); NMR
(CDCI3): 20.53. 20.73, 21.14, 27.66, 36.73, 42.10, 43.68, 48.65. 65.75, 122.65, 126.10, 127.01. 127.70, 128.34,
128.78, 133.73, 136.81, 143.76. 148.45, 172.45. 174.21; : GO-MS/P-CI (ammonia): 454.8 (100%), 438.5 (9%),
382.4 (27%)

n-Butyric acid 4-n-butyryIoxymethyI-2-(3-dir6opropyIamino-1—phenymropy0-phenyl ester. R, 0.86 (4); NMR
(CDC13): 13.70, 13.76.'18.44. 20.53, 20.69, 21.13. 36.14. 36.76, 37.09, 42.08, 43.73, 48.71, 65.64, 122.81, 125.97.
126.97, 127.92. 128.35, 128.77, 133.78, 136.99, 143.76, 148.41, 171.68, 173.40; ;GC-MS/P-CI (ammonia): 482.8
(100%), 396.4 (67%)

Isobuiyric acid 2-(3-diisopmpyIamino—1-phenymropyu-4-isobuiyryloxymethyaahenyl ester. Ft, 0.83 (4); NMR
(CDCI3): 18.97, 19.10, 20.64, 20.67. 34.01, 34.23, 36.98, 41.72. 43.70. 48.65. 65.61, 122.50, 126.18. 126.73.
127.92, 128.13, 128.36. 133.90, 137.01, 143.85. 148.41, 175.17, 176.81; GC-MS/N-CI (methane.): 480.3 (15%);
GC-MS/P—CI (methane): 482.5 (63%), 466.4 (18%). 394.3 (100%)

2,2-Dimethylpropionic acid 3-(3-diisopropylamino-1-phenypmpyv-4-(2,2—dimethymropkJnyIoxy)-benzyl ester. R,
0.96 (4); NMR (CDCI3): 20.44, 20.75. 27.09, 27.24, 37.18, 38.68, 39.15. 41.25, 43.66. 48.20. 65.50, 122.36.
126.32, 127.22. 127.48. 127.83, 128.29, 133.99. 136.98, 143.87. 148.37. 176.70, 178.10; GC-MSIP-Cl (methane):
510.5 (76%). 494.5 (21 96). 408.4 (100%)
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Benzoic acid 4-benzoyloxymethyI-2-(3-diisopropyIamino-1-phenyaaropyfl-phenyl ester, R, 0.69 (4); NMR (CDCl3):
20.62, 36.95, 41.72, 43.89, 48.23, 66.76, 122.22. 125.33, 127.36.127.62, 127.89, 127.89. 127.97, 128.38, 129.49.
130.52, 130.64, 131.15, 131.22, 131.98, 136.38, 137.66, 143.82, 148.95, 164.77. 166.60

c) Mixed diesters

[0033] Mixed diesters (Formula IV) were prepared by acylation of the respective benzylic or phenolic monoesters.
Workup and physical properties corresponded to the bases and salts described above.

Acetic acid 2-(3—diisopropyIamino-1-phenyh)ropy0—4-formyloxymethymhenyl ester, R, 0.76 (4); NMR (CDCI3):
20.62, 20.91, 33.25, 42.20, 42.28, 48.23, 70.71, 122.96, 127.36, 127.97, 128.38, 128.73, 132.02, 135.41, 137.11,
143.81. 149.35. 161.34, 168.95

Benzoic acid 2-(3-diisopropylamino1-phenyh>ropyD~4-formyloxymethymhenyl ester, R, 0.74 (4); NMR (CDCl3):
20.60, 36.93, 41.72, 43.89. 48.23, 70.71. 122.50, 125.33, 127.30, 127.89, 127.97, 128.36, 129.57, 130.65, 131.13,
132.05, 135.41, 136.66, 143.80, 149.15, 161.35, 164.78

Isobutyric acid 4-acetoxymethyI-2-(3—<fiisopropy/amine1-phenywropyD-pheny/ ester, R, 0.77 (4): NMR (CDCI3):
18.99, 19.12, 20.65, 21.05, 34.24, 37.02, 41.79, 43.79, 48.72, 65.98, 122.75. 126.76, 127.14, 127.94, 128.39,
128.84, 133.55, 137.04, 143.84, 148.56, 170.84, 175.18:

2,2-Dimethytpropionic acid 4-acetoxy-3-(3-diisopropylamino-1-phenyIpropy0—benzyI ester, R, 0.80 (4); NMR
(CDCI3): 20., 20.93, 27.19, 33.25, 37.49, 42.21, 42.25, 48.22. 67.37, 123.18, 127.36, 127.84, 128.39, 131.16,
137.34, 143.84, 148.29. 168.93, 178.40

2,2-Dimethylpropionic acid 4-acetoxymethyI-2—(3-diisopmpyIamino-1-phenymmpyuphenyl ester, Ft, 0.81 (4); NMR
(CDCI3): 20.60. 20.79, 27.09, 36.93, 37.35, 41.85. 42.29. 48.25, 65.91, 122.36, 127.37. 127.99, 128.39, 129.38.
132.69, 136.00. 136.85, 143.80, 170.45, 176.60

d) Benzylic monoesters

[0034] A mixture consisting of Intermediate B (80 mg, 0.23 mrnol), vinyl ester (0.4 ml), tert.-butyl methylether (18 ml),
and lipase enzyme (1.0 g) was gemly shaken at room temperature. Benzylic tormate, acetate, and n-butyrate were pre-
pared from the corresponding vinyl ester donors using SAM I lipase (Arnano Pharmaceutical Co). Benzoylation was
achieved with vinyl benzoate in the presence of l.ipozym IM 20 (Novo Nordisk), whereas pivalates and isobutyrates
were obtained from the corresponding vinyl esters under catalysis of Novozym SP 435 (Novo Nordisk). Tlc analysis
indicated after 2 - 24 h complete disappearance of the starting material (R, = 0.45 (3). The mixture was filtered and then

evaporated under high vacuum (< 40 °C) to give the carboxylic acid (R‘-COZH) salts of the respective benzylic
monoesters as colourless to light yellow oils.

Formic acid 3-(3-diIsopropy/amino-1-pherigrkiropya-4-tiydroxybenzyl ester, R, 0.25 (2); NMR (CDCI3): 19.43, 33.24,
39.61, 42.25, 48.21, 68.44, 118.09, 127.34, 127.66, 128.31, 128.39, 133.97, 144.47, 156.63, 161.32

Acetic acid 3-(3-diisopropylamino-1-phenymropyl)-4-hydroxybenzyl ester, R, 0.26 (2): NM R (CDCI3): 19.45.2096,
33.26. 39.63, 42.27, 48.23, 48.23, 63.59, 118.00, 127.36, 128.33, 128.33, 128.48, 128.48. 128.53, 129.13, 131.59.
133.88, 144.49, 155.74, 170.44

Propionic acid 3—(3-dr'isopropyIamino-1-phenywropyv-4-hydroxybenzyl ester, R, 0.45 (2); NMR (CDCI3): 19.02,
19.43, 27.58, 33.20, 39.61, 42.25, 48.21, 64.08, 118.30, 125.30, 127.03, 127.39, 128.31, 130.12, 134.22, 144.51,
155.64, 173.22

Butyric acid3-(3—diisopropyIamino- 1 -phenylpropyl)-4-hydraxybenzyl ester, R, 0.54 (2); NMR (CD013): 13.58, 18.40.
19.45, 33.29, 35.88, 39.65, 42.23, 48.25. 63.96, 118.32, 124.55, 126.20, 127.35. 128.32. 129.91, 134.22, 144.50.
155.60, 169.05

Isobutyric acid 3-(3-diisopropylamino-1-phenylpropyu-4-hydroxybenzyl ester, Fl, 0.56 (4); NMR (CDCI3): 19.09,
19.45, 33.28. 33.59. 39.65, 42.29, 48.25. 64.63. 118.35, 125.35, 127.03, 127.38, 128.35, 128.49, 129.79. 134.22,
144.52. 155.65, 175.48
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2,2-Dimethylpropionic acid 3-(3-dfisopmpylamino-1-phenyawropyl)-4-hydroxybenzyl ester, R, 0.61 (4); NMR
(CDCI3): 19.41, 27.15, 33.24, 37.46, 39.61, 42.25, 48.21, 65.10. 118.30, 125.32, 127.00. 127.34, 128.31, 129.42,
134.18, 144.47, 155.61, 178.39

Benzoic acid 3—(3-dirsopropylamino-1-phenyIpropy04-hydrcxybenzyl ester, R, 0.77 (4): NMR (CDCI3):18.01.
19.40, 33.24, 39.60, 42.40, 48.20, 66.93, 117.13, 127.18, 127.81, 128.33.129.98, 130.17, 132.96, 133.58. 142.33,
156.95, 166.60

a) Ethers and silyl ethers

[0035] A mixture of Intermediate B (3.49, 10 mmol). methanesulphonic acid (2 ml, 31 mmol). and alcohol R3-OH, (50
- 150 ml) was stirred at room terrperature until no starting material was detectable (2 - 24 h). After evaporation to dry-
ness (< 35 °C) the residue was redissolved in aqueous sodium hydrogen carbonate solution (100 - 200 ml, 5 %, w/v)

and the solution was extracted with ethyl acetate (75 ml). The organic phase was separated, dried (Na-2304). filtered
and evaporated to give bases of Formula VI (R4 = H) as ‘colourless to light yellow one. ‘
[0036] Mixed ester ether derivatives. eg. of Intermediate A, were prepared by benzylic acylation of phenolic ethers,
such as Intermediate A, according to the procedure described for Examples otthe structure of Formula N.

Hydrochlorides:

[0037] Molar equivalents of bases of Formula Vl (R4 = l-l). dissolved in tert.—butyl methylether, and ethereal hydrochlo-
ric acid were combined at room temperature. Oily precipitates were separated and dried in vacuum, crystalline hydro-
chlorides were isolated and recrystallized from acetonitrile to give colourless crystalline material.

2-(3-DiiscpropyIamino—1-phenybropy0-4-methoxymethylpheno/, R, 0.61 (4); GC-MS/P-Cl (methane. trimethylsilyl
derivative): 428.4 (100%), 412.3 (49%), 396.3 (52%); hydrochloride: amorphous hygroscopic colourless solid; m.
p. 161 °C; NMR (CD300): 17.39/18.75 (broad signals), 33.79, 43.13, 56.47, 58.00, 75.59, 116.19, 120.79, 127.62.
129.04, 129.14, 129.42, 129.55, 130.43, 144.32, 155.85

2-(3—DiisopropyIamino-1—phenyk)ropy0~4—ethoxymethywheno/, R, 0.72 (4); GC-MS/P-Cl (ammonia. trimethylsilyl
derivative): 444.8 (100%), 398.4 (6%); hydrochloride: m. p 158 - 161 “C, NMR (CD300): 15.43, 17.12, 18.82,
33.80. 56.49. 66.49, 73.62, 116.19. 127.63, 128.99, 129.13, 129.36, 129.55, 130.58, 130.75, 144.32, 155.77

2—(3-Diisopropylamino-1—phenya7ropy0-4—propoxymethyl—phenoI, NMR (CDCI3): 18.62, 19.44, 23.10, 33.24, 39.61.
42.26, 48.22, 71.87, 73.94. 117.78, 124.95, 127.35, 127.57, 128.32, 128.47, 133.66, 134.23. 144.48, 155.25

2—(3-Diisopropylamino-1-phenywropy0-4-isopropoxymethyl-phenol, NMR (CDCI3): 19.44, 22.32, 33.27, 39.65.
42.29, 48.25, 69.28, 72.10, 117.90, 127.38, 128.03, 128.41, 131.10, 133.76, 134.37. 144.51, 154.65

2—(3—DirsopropyIamino-1-pheny0:>ropy04-lautoxymetln/I-phenol, NMR (CDCI3): 13.75. 19.44. 19.75, 32.24, 33.28.
39.60, 42.20, 48.20, 72.45, 117.87. 125.50. 127.29, 128.39, 133.70, 134.30, 144.47, 155.36

Acetic acid 2-(3-DirsopropyIamino-1-phenylprcpyu-4-methoxymethylphenyl ester, NMR (CDCI3): 19.99, 20.62,
20.90, 33.33, 42.30, 48.21, 58.41, 75.94, 122.92, 127.37, 127.95, 128.35, 131.85, 136.99, 138.81, 143.88, 147.88,
168.95

Acetic acid 2—(3-Dirsopropylamino-1phenyIpropyI)—4—ethoxymethyl1)henyI ester. NMR (CDCI3): 15.49, 19.94,
20.95. 33.23, 4225, 48.25, 65.70, 73.73, 122.63, 127.46, 127.95, 128.36, 131.65. 136.79, 139.71. 143.80. 147.66,
168.99

2-(3-DiisopropyIamino-1-phenybropyy-4-trimethylsi/anyIoxymethymhenoI_ NMR (CDCI3): 0.10, 0.10, 19.40, 19.43.
33.25, 39.65, 42.25, 48.20, 64.93, 117.90, 124.90, 126.60, 127.35, 128.35, 128.48. 133.80. 137.15, 144.49,
155.28

Diisopropy/-[3-phenyl-3-(2-trimethylsflanyIoxy-5-trimethylsilanyloxymetlylphenyu-propyljamine, NMR (CDCI3):
0.10, 0.10. 0.29, 0.29, 19.40, 19.53, 33.28. 41.19, 42.27, 48.25, 66.40, 121.37, 127.36, 128.25, 128.50, 136.42,
144.10. 154.98
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[3-(3-Diisopropylamino—1-phenybropyu-4-trimethylsilany/oxypheny0—methanoI, NMR (CDCI3): 0.29. 0.33, 19.40.
19.53. 33.27. 41.16. 42.27, 48.23. 65.22, 118.04, 124.99. 126.52, 127.30, 128.25. 134.16, 136.80, 144.14 155.06

Diisopropyl-[3—(5—methoxymethyI—2—trimeIhylsi/anyloxyphen)/0-3—phenyu>ropyIamine, NMR (CDCI3): 0.28. 0.32,
19.39. 19.43. 33.28, 41.22, 42.33, 48.19. 58.40, 75.95, 117.68, 124.92, 126.60, 127.35, 128.25. 128.55. 134;00.
136.47, 144.16, 155.09

DiisopropyI—[3-(5ethoxymethyl-2-trimethylsilanyloxyphenyv-3-phenybropylamine, NMR (CDCI3): 0.28. 0.31,
15.50. 19.42, 19.58, 33.29. 41.17. 42.25, 48.20. 65.70, 72.48. 117.50, 124.75, 126.39, 127.39, 128.25. 128.50.
134.99. 136.28, 144.19. 154.28

[4-(tert. -ButyI-dimethylsi/anyloxy)-3-(3-diisopropy/amino1-phenymropyu-phenyljmethanol. R, 0.65 (3)

Acetic acid 4—{tert.—butyldimethy/si/any/oxy)-3-(3~diisopropy/amino—1—phenyaJropyU-benzyl ester, NMR (CDCI3): -
4.92, -5.00, 19.40. 19.49, 20.40, 20.83, 23.49, 33.25, 41.22, 42.25. 48.25, 72.55, 81.55, 12124, 124.88, 127.40,
128.26. 128.48, 128.44, 133.37, 135.74, 144.11, 155.20

4—(tert.-Butyl—dimethyIsi/anyloxymethy0—2-(sdiisopropylamino1—phenybropy0—phenoi. R, 0.70 (3): GC-MS/N-Cl
(methane, trimethylsilyl derivative): 526.5 (59%), 454.3 (100%), 412.2 (14%), 340.1 (42%); GC-MS/P-Cl (methane.
trimethylsilyl derivative): 528.6 (100%). 512.5 (85). 470.43 (10%), 396.3 (31%) V

Acetic acid 4-(tert.-butyI—dimethyIsiIany/oxy)-2-(3diisopropyIamino-1—phenybropy0phenyI ester, NMR (CDCI3): -
4.77, -4.88. 19.15, 20.65, 20.93, 24.77, 33.25. 4220, 48.20. 67.90, 122.79, 125.15, 127.44, 127.90, 128.41,
136.99, 140.55. 143.85. 147.86. 168.95

{3—[2-(rert.—Buryi-cfimethy/silany/oxy)-5-(tert.—buty/-dimethylsi/anyloxymethyy—phenyI]-aphenymropyl)-
diisopropylamine. R, 0.94 (3); GC~MS/N-CI (methane): 568.6 (62%), 454.3 (100%). 438.2 (10%), 340.2 (58%).
324.8 (16%), 234.7 (78%): GC-MS/P-Cl (methane): 570.6 (70%). 554.5 (52%), 512.5 (18%). 438.4 (24%)

Acetic acid 44>enzyIoxy-3-(3-diisopmpy/amino-1—phenyIpropy0—benzy/ ester. R, 0.56 (5); GO-MS/P-Cl (ammonia):
474.4 (100%), 416.4 (54%); NMR (CDCI3): 20.44, 20.56, 21.07, 36.73. 41.53, 44.01, 48.79, 66.43, 70.00, 111.61,
125.75, 127.34. 127.55, 127.76. 127.90. 128.03, 128.27, 128.39. 133.98, 136.98, 144.63, 156.05, 170.94

Benzoic acid 4-benzyloxy—3-(3diisopropyIamino-1—phenywropy04>enzyI ester, R, 0.87 (4): NMR (CDCi3):20.54,
20.60, 36.80, 41.51. 43.95. 48.67. 66.83. 70.04. 111.66, 125.76, 127.35, 127.45, 127.78, 128.06, 128.27. 128.30.

128.42. 128.85, 129.66, 130.55, 132.86. 134.05.137.03, 144.75, 156.08. 166.46; GC-MS/P-Cl (ammonia): 536.5
(100%). 416.4 (42%) '

lsobulyric acid 4-benzy/oxy-3-(3-diisopropy/amino-1—phenymropyD-benzyl ester, R, 0.77 (4); NMR (CDCI3): 19.01.
20.62, 20.65. 34.04. 36.85, 41.54. 43.97. 48.71, 66.15, 70.06, 111.62, 125.79. 125.96, 126.97, 127.24. 127.55.

127.81, 128.08, 128.34. 128.45, 134.05, 137.10. 144.79, 156.00, 177.01); GG-MSIP-Cl (ammonia): 502.4 (100%),
416.4 (49%)

f) Carbarnates and Carbonates

[0038] A solution of 4.0 mmol of Intermediate B or benzyiic ether (Formula VI, R‘ = H) in dichloromethane (20 ml) was
treated at room temperature for 16 h with isocyanate (4.8 mm!) or diisocyanate (2.2 rnrnol). After washing with 10 ml
aqueous sodium hydrogen carbonate (5%. wlv), drying (Na2SO4) and evaporation the oily residue was redissolved in

tetrahydroturan (10 ml). Addition of ethereal hydrochloric acid and evaporation to dryness in high vacuum gave crystal-
line or amorphous carbamate hydrochlorides. Bis-carbamates were prepared in like manner using Intermediate B and
excess isocyanate (4.8 rnmol) and toluene as solvent at 65 °C over 18 h.

Carbonates were prepared and worked-up according to the methods described for the preparation of conpounds of
Formula II to IV. Alkyl chloroformates were used as acylation reagents.

N-Ethylcarbamic acid2-(3~diisopropyIamino- 1 -phenybropyl)-4-hydroxymethyl-phenyl ester. R. 0.38 (4); GC-MS/P-

Cl (ammonia, trimethylsilyi derivative): 486.8 (100%), 413.4 (5%), 398.4 (6%); hydrochloride: m. p. 64 °C (with
decomposition); NMR (DMSO-d5): 15.16. 16.68, 18.05, 18.13. 25.33, 31.26, 35.46, 53.94. 62.65, 67.22. 123.04,
125.70, 126.72, 127.86. 128.67, 135.42, 136.02, 140.07, 142.98. 147.53, 154.52
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N-Phenylcarbamic acid 2—(3-diisopropylamino-1—phenya>ropyD-4-hydmxymethyl-phenyl ester. NMR (CDCI3):
20.52. 20.61. 36.91. 39.44. 4225, 48.22. 62.66, 118.36, 119.46, 123.50. 125.32, 127.11, 127.99. 130.15. 132.63.
139.65, 141.33, 145.16. 152.21. 156.00

N-Ethylcarbamic acid 3-(3dirsopropylamino-1—phenybropy0-4-N-ethy/carbamoyloxybenzfl ester, R. 0.36'(3), NMR
(CDCI3): 15.00. 19.23, 19.40. 33.26. 36.00, 39.62. 42.35. 48.12, 65.95. 118.30, 125.45, 127.08, 128.33, 130.37,
134.24. 144.44. 155.44. 157.74

{4-[2-(3-DiisopropyIamino-1-phenyloropyu-4-hydroxymethyI—phenoxycarbonyIamino]butyfl-carbamic acid 2-(3-

diisopropylamino-1pheny/propy0-4-hydroxymethy/-pheny/ ester. ( Formula VII’. X = Y = NH, n = 4) R, 0.60 (6);
dihydrochloride: m. p. 142.5 - 145.6 °C

Carbonic acid 2-(3—diisopropylamino-1—phenya)ropy0-4-hydroxymethy/phenyl ester ethyl ester, R, 0.67 (4)

Carbonic acid 2-(3-diisopropylamino-1-phenywropyl)4-ethoxycarbonyloxymethymhenyl ester ethyl ester, R, 0.87
(4)

4. The respective prodrugs (Formula I) or pharmaceutically acceptable salts thereof were prepared also from Interme-
diate A or Intermediate B by the following methods:

[0039]

R0 6 O-R‘ Y0... Y N
Y

 
"Y

0

Formula I

.0

(R‘ = benzyt lntermedate A)

(R‘ = H: Intermediate B)

a) Phenolic monoesters

[0040] Treatment of Intermedate B with-an equivalent of an acylating agent ( e.g. acyl halogenide or acyl anhydride)
in an inert solvent and in the presence of an condensating agent (e.g. amine) provides phenolic monoesters oi Formula

II or Formula II’ (n = 0-12), respectively, if polyfunctional acylating agents (e.g. acid chlorides of dicarboxylic acids) are
used.
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H0 0*
Oi/(CH2)n/£0

° Y

my0 W

[0041] Altematively, structures of Formula It or II‘ may be obtained by regioselective deprotection of a protected ben-
zylic hydroxy group (chemically or enzymaticallyz T. W. Greene, P. G. M. Wuts. .Protective Groups in Organic
Chemistry". 2nd Ed., J. Vtfily & Sons. New York 1991).

Formula II

b) Identical diesters

[0042] Di-acyl compounds are readily accessmle it an at least two molar excess of acylation agent is used in the
above—mentioned conversions of Intermediates A or B or, more general, on treatment of oonpounds of Formula I with
acylating agents in the presence of suitable catalysts.

 
Fomiula III

e) Mixed diesters

[0043] Acylation of compounds of the general Formula I wherein FI and R’ are different substituents selected from the

group oonsisting of hydrogen. acyl residues or protecting groups that are cleavable under the acylation reaction condi-
tions yields mixed diesters of Formula l\I, where R‘ and R2 are different.

16
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\lO1/O
0

Formula lV

O-R’ Y
R-0. t Y _:._.. R1

0

Formula I

d) Benzylic monoesters

[0044] Moreover, the invention refers to the preparation of phenols with para acyloxymethyl substituents (Formula V).
These compounds can be prepared in several chemical steps from intermediates such as Formula I, where R repre-
sents hydrogen and R‘ is hydrogen or any suitable protective group which can be removed by known methods (T. W.
Greene, P. G. M. Wuts, _,Protective Groups in Organic Chemistry". 2nd Ed., J. Wily & Sons, New York 1991) in the pres-
ence ot the newly introduced substituent R‘CO. It was found, however, in the present invention that the benzylic sub-
stituent Fl‘CO can be introduced more conveniently and in only one step if Intermediate 8 is treated at room
temperature and under anhydrous conditions with activated esters (e.g. vinyl acylates, isopropenyl acylates) in the
presence of enzymes such as Iipases or esterases.

Formula V

e) Ethers and silanyl esters

[0045] Regioselective modification of the benzylic hydroxy groups is achieved either by acid or base treatment of ben-
zylic acylates in the presence of suitable hydroxy reagents (e.g. alcohols)‘ or by catalytic ether formation as described

in the literature for other benzylic substrates (J. M. Saa. A Uobera, A Garcia-Raso, A. Costa, P. M. Deya; J. Org. Chem.
53: 4263-4273 [1988]). Both free benzylic alcohols such as Intermediates A and B or Formulas II or VI (in which R3
hydrogen) or Formula VII an which R5 is hydrogen) as well as benzylic acylates such as Formula III, N, V may serve as
starting materials for the preparation of benzylic ethers (B. Lotbinoux, J. Miazimbakana, P. Gerardin; Tetrahedron Lett.
30: 1939-1942 [1989]).

Likewise the phenolic hydroxy gmups are readily transformed into phenyl ethers (R4 = alkyl) using alkylating agents
such as e.g. alkyl halogenides. alkyl sulphates. alkyl triflates or employing Mitsunobu type reaction conditions (Synthe-

sis 1981. 1-28). Similarly. both phenolic and alcoholic monosilyl ethers are obtained by regicselective silylation or by
desilylation of bis-silyl ethers of Intermediate B as descrnaed for other conpounds in the literature (J. Paladino. C.
Guyard, C. Thurieau. J.-L. Fauchere. Helv. Chim. Acta 76: 2465-2472 [1993]; Y. Kawazoe. M. Nomura, Y. Kondo. K.
Kohda. Tetrahedron Lett 26: 4307-4310 [1987]).

17
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Fomtula VI

f) Carbamates and carbonates

[0046] Other reactive reagents which can be used in the reaction ol the hydroxy groups of Intermediates A or B, For-
mulas II, II’, V, or VI (R3 or R‘ = hydrogen) shown above are, for example. other activated carbonyl compounds or car-
bonyl precursor reagents

Preferably. halolomtates. ketenes. activated esters. mixed anhydrides of organic or inorganic acids, isocyanates, isothi-
ocyanates can be used. The coupling reactions can be carried out in inert solvents over periods of several hours at tem-

peratures from -10 °C to the refluxing temperature of the solvent or reagent used to provide compounds of the general
Formula VII where R5 represents hydrogen, alkyl, aliphatic or aromatic acyl, or carbamayl, and Y and R5 represent 0.
S. NH and alkyl or aryl. respectively.

Polylunctional reagents give the corresponding derivatives. For example, diisocyanates or di-carbonylchlorides provide
compounds of Formula VII’ where X, Y have the meaning of O, S. or NH and n is zero to twelve.

”° 0 0 A

r*°
(CH,)non

Yes O)|(
Y T

~ Y

Y my0
[0047] The compounds of formula (I) can be used as pharmaceutically active substances. especially as antimuscan-
nic agents

[0048] The oorrpounds of formula (I) can be used for preparing pharmaceutical formulations containing at least one
of said compounds.

Fomula VII

18
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ll. Pharmaceutical composition of the present invention

[0049] In accordance with the present invention. the compounds of formula (I). in the form of tree bases or salts with

physiologically acceptable acids. can be brought into suitable galenic forms, such as compositions for oral use, for injec-
tion, for nasal spray administration or the like, in accordance with accepted pharmaceutical procedures. Such pharma-
ceutical cormositions according to the invention comprise an effective amount ct the compounds of formula (I) in
association with compatible pharmaceutically acceptable carrier materials. or diluents. as is well known in the art. The

carriers may be any inert material, organic or inorganic, suitable for enteral, percutaneous or parenteral administration.
such as: water, gelatin, gum arabicum. lactose, microcrystalline cellulose starch. sodium starch glycolate, calcium
hydrogen phosphate. magnesium stearate. talcum. colloidal silicon dioxide, and the like. Such corrpositions rmy also
contain other pharnaceutically active agents. and conventional additives, such as stabilizers, wetting agents, emulsifi-
ers, flavouring agents. buffers, and the like.

[0050] The composition according to the invention can e.g. be made up in solid or liquid form for oral administration.
such as tablets. capsules, powders. syrups. elixirs and the like, in the form of sterile solutions, suspensions or emul-
sions for parenteral administration, and the like. '

[0051] The compounds according to the invention may be used in a patch forrmlation. The compounds can be admin-
istered transdermally with a reduced incidence of side effects and improved individual compliance.
[0052] The compounds and compositions can. as mentioned above, be used for the treatment of urinary incontinence
and other spasmogenic conditions that are caused by mumrinic mechanisms The dosage of the specific compound
will vary depending on its potency, the mode of administration, the age and weight of the patient. and the severity of the
condition to be treated. The daily dosage may, for example. range from about 0.01 mg to about 5 mg. adminstered sin-
gly or multiply in doses e.g. from about 0.05 mg to about 200 g each.

Ill. lncubations of different conpounds of the invention with human liever S 9-fraction.

[0053] A pooled human liver S 9-preparation was used to show the in-vitro metabolism of different compounds of the
invention and to prove the generation of the active metabolite by enzymatic process.
[0054] The pooled human liver S 9-preparation was delivered by Gentest. Woburn, MA, USA.

[0055] The analysis was performed by a routine High Pressure Liquid Cromatography (HPLC) method with UV—detec-
tion.

[0056] The incubation results expressed in (96) of theoretical tum-over are presented in Table 1.
[0057] They ranged from 96 to 63.2 %. The formation of the active metabolite is dependent on the substituents both
at the benzylic and phenolic side of the respective compounds.

Explanation:

[0058] The proclrugs introduced in the assay show the following chemical structure:

Y

X

/

/ // //

chemical structure X-/-Y

AcO-/-OAc means acetate

HO-/-OBut means hydroxy and bulyrate
HO-/-OiBut means hydroxy and isobutyrate
iButO-I-OiBut means iso-butyrate
ButO-/-OBut means butyrate
PropO-/-OProp means prcpyrate

HO-/-OProp means hydroxy and propyrate
HO-/-OAc means hydroxy and acetate

19
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Claims

1. 3.3-Diphenylpropylamines of Formula I:

5

(l)
O-R‘

O X
10

15

wherein R indepently signifies:

a) R‘ represents the residues hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl. pentyl, hexyl. benzyl or
allyl; or

20

b) R2 represents the residues formyl, acetyl, propionyl, isobutyryl, butyryl. valeroyl, pivaloyl. benzoyl; or

c) R3 represents the residues CH3OCO-. C2H5—OCO-. C3H70CO-, (CH3)3COCO-. benzoylacyl. benzoylglycyl.
glycyl, valyl, leucyl, isoleucyl, phenylalanyl. prolyl, seryl, threonyl, methionyl, hydroxyprolyl; or25

d) a group consisting of

4
R
\

so N-CO-

R5/

wherein R‘ and R5 indepently represent the residues hydrogen, methyl, ethyl. propyl, isopropyl. butyl, isobutyl.
35 pentyl, hexyl, benzyl, phenoxyalkyl wherein the alkyl residue means methyl. ethyl, propyl, isopropyl. butyl, iso-

butyl and wherein R‘ and R5 may form a ring together with the amine nitrogen;Of

a) a group consisting of
40

R6

\N-S02-
R7J45

wherein R5 and R7 indepently represent the residues methyl. ethyl. propyl, isopropvl. butyl, isobutyl. pentyl.
hexyl, benzyl, phenoxyalkyl wherein the alkyl residue means methyl. ethyl, propyl, isOP|’0PY|. butyl, isobutyl.
pentyl, hexyl; or

50

1) an ester of inorganic acids such as sulfuric acid, phosphoric acid;

X represents a tertiary amino group of Formula la

55

20

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0647



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0648

10

15

20

25

30

50

EP 0 957 073 A1

R (la)

wherein R3 and R9 signify non-aromatic hydrocarbyl groups, which may be the same or different and which
together contain at least three carbon atoms and wherein R8 and R9 may form a ring together with the
amine nitrogen, R‘ represents hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, ben-
zyl, alkyl, phenoxyalkyl wherein the alkyl residue means methyl. ethyl. propyl, isopropyl, butyl. isobutyl, if
R is hydrogen R’ will not represent hydrogen or methyl
and

their salts with physiologically acceptable acids. their free bases and, when the compounds can be in the
» form of optical isomers, the racemic mixture and the individual enantiomers.

2. 3.3-Diphenylpropylamines according to claim 1. wherein each of R3 and R9 independently signifies a saturated
hydrocarbyl group. especially saturated aliphatic hydrocarbyl groups such as CH,-alkyl, especially C,_5-alkyl, or
adamantyl, R8 and R9 together comprising at least three, preferably at least four carbon atoms.

3. 3.3-Diphenylpropylamines according to claim 1 or 2. wherein at least one of R3 and R9 comprises a branched car-
bon chain.

4. 3,3-Diphenylpropylamines according to any one of claims 1 to 3, wherein X signifies any of the following groups a)
to h):

21
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CH

a) :IN<CH(CH3)2 b) 3H
cH(c1-13)2 C(‘3 .3):

H3C CH3

_ /CH‘‘‘ :3) -—N
c) N\

C (CH3)gCH3CH3

A HSC CH3

Hac ca, "33:
C) .__.N f) ——'N

I-13C

cm,

g) _<:l hi -0

5. 3.3—diphenylpropylamines,‘their salts with physiologically acceptable acids. their free bases or salts thereof, race-
mates and individual enantiomers thereof which are definied as -

Formic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester
Acetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester
Propionic acid 2-(3-diisopropylamino-1-phenylpropy|)—4—hydroxymethyIpheny| ester
n-Butyric acid 2—(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester
lsobutyric acid 2-(3-diisopropylaminod -phenylpropyl)-4-hydroxymethylphenyl ester
2,2-Dimethylpropionic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxy-methylphenyl ester
Benzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester
Malonic acid bis-[2-(3-diisopmpylamino-1-phenylpropyl)-4—hydroxymethylphenyl] ester
Succinic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethy-phenyl} ester
Pentanedioic acid bis-[2—(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyll ester
Hexanedioic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl] ester
Formic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-formyloxymethylphenyl ester

22
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Acetic add 4-acetoxy-3-(3-dfisopropylamino-1-phenylpropyl)-benzyl ester

Propionic acid 2-(3-diiwpropylamino-1-phenylpropyl)-4-propionyloxymethylphenyl ester
n-Butyric acid 4-n-butyryloxymethyl-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester
lsobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-isobutyryloxymethylphenyl ester
2,2-Dirnettrylpropiortic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-(2.2-dimethylpropionyloxy)-benzyl ester

Benzoic acid 4-benzoyloxymethyl-2-(3—diisopropylamino-1-phenylpropyl)-phenyI.ester
Acetic acid 213-diisopropylamino-1-phenylpropyl)-«Horrrryloxymethylphenyl ester
Benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)--Hormyloxymethylphenyl ester
lsobutyric acid 4-acetoxymethyl-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester
2,2-Dimethylpropionic acid 4-acetoxy-3-(adiisopropylamino-1—phenylpropyl)-benzyl ester
2,2-Dimethylpropionic acid 4—acetoxymethyl-2-(3-diisopropylamino-1—phenylpropyI)-phenyl ester
Formic acid 3—(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester
Acetic acid 3—(3-diisopropylamino-1—phenylpropy|)—4—hydroxybenzyl ester
Propionic add 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester
Butyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester
lsobutyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester
2.2-Dimethylpropionic acid 3(3<iiisopropylamino—1-phenylpropyl)-4-hydroxybenzyl ester
Benzoic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester
2-(3-Diisopropylamino-1 -phenylpropyl) -4-methoxymethylphenol
2-(3-Di"isopropylamino~1 -phenylpropyl)-4-ethoxymethylphenol
2-(3-Diisopropylamino-1 -phenylpropyl)-4-propoxymethylphenol
2-(3-Diisopropylamino-1 -phenylpropyl)~4-isopropoxymethylphenol
2-(3-Dfisopropylamino-1 -phenylpropyl)-4-butoxymethylphenol
Acetic acid 2-(3-Diisopropylamino-1—phenylpropyl)-4-methoxymethylphenyl ester

Acetic acid 2-(3—Diisopropy|amino-1-phenylpropyl)-4-ethoxymethylphenyl ester
2-(3-Diisopropylamino-1 -phenylpropyl)-4-trimethylsilanyloxymethylphenol
Diisopropyl-[3-phenyl-3—(2—trimethylsilany|oxy-5-trimethylsilanyloxymethylphenyl)propyI]-amine
[3-(3-Dfisopropylamino-1-phenylpropyl)-4-trimethylsilanyloxyphenyl]-methanol
Diisopropyl-[3—(5—methoxymethyl-2-trimethylsilanyloxyphenyl)-3-phenylpropylamine
Diisopropyl-[3-(5-ethoxymethyl-2-trimethylsilanylcntyphenyl)-3-phenylpropylarnine
[4-(ten.-Butyl—dimetl1yIsiIanyloxy)-3-(3-diisopropylamino1 -phenylpropyl)phenyl]-methanol
Acetic acid 4-(tert—butyl-dimethylsilanyloxy)-3-(3-diisopropylamino-1—phenylpropyI)-benzyl ester

4-(tert.-Butyl-dimethylsilanyloxy)-3-(3-diisopropylamino-1 -phenylpropyl)-phenol
Acetic acid 4-(tert.-butyl-dimethylsilanyloxy)-2-(3-diisopropylamino-1-phenyipropyl)-phenyl ester
{3-[2-(terbButyl-dimethylsilanyloxy)-5-(tert.—butyl-dimethylsilanyloxymethynphenyl]-3-phenylpropyl}-diisopro-
pylanine
[4-(tert.-Butyl-diphenylsilanyloxy)-3»(3-diisopropy|amino-1 -phenylpropyl)-phenyl]-methanol
Acetic acid 4-(tert-butyl-diphenylsilanyloxymethyl)-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester
4-(tert.-Butyl-diphenylsilanyloxymethyl)-2-(3-diisopropylamino-1 -phenylpropyl)-phenol

{3-[2-(tert-Butyl-diphenylsiIanyloxy)-5-(tert.-butyl-diphenylsiIanyloxymethyl)phenyl]-2-phenylpropyl}-cfiisopro-
pylarrine -

Acetic acid 4-benzyloxy-3-(3-diisopropylarnino-1-phenylpropyl)-benzyl ester
Benzoic acid 4-berizyloxy-3-(3-dfisopropylamino-1-phenylpropyl)-benzyl ester

- lsobutyric acid 4-benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester
N-Ethylcarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4—hydroxymethylphenyl ester

N-Phenyltarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester
N-Ethylcarbamic acid 3-(3—diisopropylamino-1—pheny|propyl)-4—N-ethylcarbamoyloxybenzyl ester
N-Phenylcarbamic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-N-phenylcaibamoyloxybenzyl ester
{4-[2—(3-Dfisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenoxycarbonylamino]-butyl}-carbamic acid 2-
(3-diisopropylamino-1—phenylpropyl)-4-hydroxymethyl-phenyl ester
Carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester ethyl ester
Carbonic acid 2-(3-diisopropylamind1-phenylpropyl)-4-hydroxymethylphenyl ester phenyl ester
Carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-ethoxycartionyloxymethylphenyl ester ethyl ester
Carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-phenoxytarbonyloxymethylphenyl ester phenyl ester

6. 3,3-Diphenylpropylamines acoordingto any one of claims 1 to 5 for use as phamtaceutically active substances,
especially as antimuscarinic agents.
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7. A phannaceutical composition oonprising a 3.3-diphenylpropylamine according to any one of claims 1 to 6 and
preferably a compatible pharmaceutical carrier. .

8. Use of a 3,3-diphenylpropylamine according to any one of claims 1 to 7 for preparing an antimuscarinic drug.

24
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Description

TECHNICAL FIELD

[0001] The present invention relates to novel therapeutically active compounds, methods for their preparation, phar-
maceutical compositions containing the novel compounds, and the use of the compounds for preparing drugs.

BACKGROUND OF THE INVENTION

[0002] WO 89/06644 and WO 94/11337 disclose tertiary 3,3-diphenylpropylamines having anticholinergic activity,
especially for the treatment of urinary incontinence. SE-A-215499 discloses secondary 3,3-diphenylpropylamines hav-
ing an advantageous effect on the heart and circulation. US-A-3,446,901, GB-A-1,169,944 and GB-A-1,169,945 dis-

close 3,3-diphenylpropylamines having antidepressant activity. DE-B1-1216318 discloses preparation of dipheny|a-
Ikylamines having effect on the heart and circulation.

SUMMARY OF THE INVENTION

[0003] In accordance with the present invention, novel therapeutically active diarylpropylamines have been found
which like the 3,3-diphenylpropylamines known from WO 89/06644 and WO 94111337 above have favourable anti-

cholinergic properties, and which therefore also can be used for the control of events mediated by acetylcholine, likeurination.

[0004] In one aspect, the present invention provides novel compounds represented by the general formula I:

wherein:

R1 is hydrogen, hydroxy, alkyl, alkoxy, hydroxyalkyl, trifluoromethyl, amino, alkylcarbonylamino, alkylcarbonyloxy,
halogen,

R2 and R3 independently are hydrogen, hydroxy, alkyl, alkoxy, hydroxyalkyl, halogen, alkoxycarbonylalkyl, car-
bamoyl, sulphamoyl,

R4 is u)-hydroxyalkoxy, to-aminoalkoxy, to-aminoalkylamino, alkoxyalkyl, hydroxyalkoxyalkylaminoalkyl, dihydroxy-
alkyl, formyl, alkylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkylcarbonylaminoalkyl, aminoalkyl, a|kylami-
noalkyl, dialkylaminoalkyl, carboxyalkyl, carbamoylalkyl, carboxamidoalkyl, carboxyl, amino, nitro, cyano, nitrilo,
cyanoalkyl, azido, alkyl of at least two carbon atoms, alkoxy of at least two carbon atoms, hydroxyalkyl of at least
two carbon atoms,

R5 is hydrogen, halogen, alkyl,

Ar is aryl or heteroaryl which may be mono- or independently disubstituted by alkyl, alkoxy, hydroxy, hydroxyalkyl,
halogen, alkoxycarbonylalkyl, carbamoyl, sulphamoyl, and

R5 and R7 are hydrocarbyl groups which may be the same or different, together containing at least three carbon
atoms, and which may carry one or more hydroxy groups, and wherein carbon atoms may be interconnected by
oxygen atoms, and wherein R5 and R7 may form a ring together with the amine nitrogen,

with the provisos that (a) when:

(i) at least two of R2, R3 and R5 are other than hydrogen, or

(ii) R1 is other than hydroxy or methoxy, and Ar is other than phenyl that is ortho-substituted by hydroxy or
methoxy, or
(iii) Ar is heteroaryl, or
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(iv) at least one of R5 and R7 is aromatic hydrocarbyl or cycloalkyl, then

R4 may also be hydrogen, methyl, methoxy, hydroxy, hydroxymethyl, halogen, carbamoyl, sulphamoyl;
and (b), when Ar is unsubstituted phenyl, then R‘, R2, R3, R4 and R5 can not all be hydrogen;

their salts with physiologically acceptable acids and, when the compounds can be in the form of optical
isomers, the racemic mixture and the individual enantiomers.

[0005] In another aspect, the present invention provides the compounds having the general Formula I above for
therapeutical use, especially for the treatment of urinary incontinence related disorders.

[0006] In still another aspect, the present invention provides a pharmaceutical composition comprising one or more

compounds of the general Formula I above as the active ingredient, preferably together with a pharmaceutically ac-
ceptable carrier and, if desired, other pharmacologically active agents.

[0007] In yet another aspect, the present invention provides a method of treating a patient (animals, including hu-
mans) suffering from a disorder related to urinary incontinence, which method comprises the step of administering to
the said patient an effective amount of a compound having the general Formula I above.

[0008] In another aspect, the present invention provides the compounds according to Formula I for use as a phar-
maceutically active substance, especially as an anticholinergic agent.

[0009] In yet another aspect, the present invention provides the use of the compounds having the general Formula
I above for the manufacture of a medicament for the treatment of urinary incontinence related disorders.

[0010] In still another aspect, the present invention provides processes for preparing compounds having the general
Formula I above.

DETAILED DESCRIPTION OF THE INVENTION

[0011] The present invention comprises novel 3,3-diarylpropylamines and their pharmaceutically acceptable salts
which are characterized by Fonnula I above and which are useful as anticholinergic agents. The compounds are par-
ticularly useful for treatment of urinary incontinence.

[0012] One subgroup of compounds of Formula I is defined by the substituent R4 being to-hydroxyalkoxy, o)-ami-
noalkoxy, a)-aminoalkylamino, alkoxyalkyl, hydroxyalkoxyalkylaminoalkyl, dihydroxyalkyl, formyl, alkylcarbonyl, alkox-
ycarbonyl, alkoxycarbonylalkyl, alkylcarbonylaminoalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl,
carbamoylalkyl, carboxamidoalkyl, carboxyl, amino, nitro, cyano, nitrilo, cyanoalkyl, or azido.
[0013] In a limited group of compounds within this subgroup, R1 is hydrogen or methyl, R2, R3 and R5 are either all

hydrogen or one of R2, R3 and R5 is methyl, methoxy, hydroxy, carbamoyl, sulphamoyl or halogen, and the others are
hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy, hydroxy,
hydroxymethyl, carbamoyl, sulphamoyl or halogen.

[0014] Another subgroup of the compounds of Formula I is defined by Ar being heteroaryl.
[0015] In a limited group of compounds within this subgroup, R‘ is hydrogen or methyl, and R2, R3, R4 and R5 are

either all hydrogen or one of R2, R5, R4 and R5 is methyl, methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl
or halogen, and the others are hydrogen.

[0016] Still another subgroup of the compounds of Formula I is defined by R‘ being hydrogen, alkyl, hydroxyalkyl,
trifluoromethyl, amino, alkylcarbonylamino, alkylcarbonyloxy, or halogen. Preferaby, Ar is then other than phenyl that
is ortho-substituted by hydroxy or alkoxy.

[0017] In a limited group of compounds within this subgroup, R1 is hydrogen or methyl, R2, R3, R4 and R5 are either

all hydrogen or one of R2, R3, R4 and R5 is methyl, methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or hal-
ogen, and the others are hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl,
methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or halogen.

[0018] Yet another subgroup of the compounds of Formula I is defined by at least one of R5 and R7 being aromatic
hydrocarbyl, cycloalkyl or a hydrocarbyl chain wherein carbon atoms are interconnected by an oxygen atom at one or
more positions.

[0019] In a limited group of compounds within this subgroup, R‘ is hydrogen or methyl, R2, R3, R4 and R5 are either

all hydrogen or one of R2, R3, R4 and R5 is methyl, methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or hal-
ogen, and the others are hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl,
methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or halogen.

[0020] In the compounds of Formula I, "alkyl", separately and in combinations, is preferably C1_3a|kyl, i.e. methyl,
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, and isomeric forms thereof, more preferably C1_6alkyl, especially
C1 galkyl.

[0021] Similarly, "alkoxy", separately and in combinations, is preferably C1_8aIkoxy, i.e. methoxy, ethoxy, propoxy,
butoxy, pentoxy, hexoxy, heptoxy, octoxy, and isomeric forms thereof, more preferably C1_6alkoxy, especially C1_4alkoxy.
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[0022] "Aryl" means phenyl or naphthyl. "Heteroaryl" refers to a 5- or 6-membered heteroaromatic ring having from
one to three heteroatoms, and which optionally may be fused to a homoaromatic ring, such as a benzene ring. Exem-
plary heteroaryl groups are morpholinyl, thienyl, furyl, piperazinyl, piperidinyl, imidazolinyl, pyridazolinyl, oxazolyl, iso-
xazolyl, pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl or pyridazinyl.
[0023] "Halogen" includes fluoro, chloro, bromo and iodo.

[0024] When aryl is mono-substituted. it is preferably substituted in 2-position. When aryl is di-substituted, it is pref-
erably substitued in positions 2 and 4. Preferred substituents are methyl, methoxy, hydroxy, hydroxymethyl. halogen,
alkoxycarbonylalkyl, carbamoyl, sulphamoyl, especially methyl, hydroxymethyl and halogen. Aryl is preferably phenyl.
[0025] Preferred heteroaryl groups are thienyl, pyrryl, thiazolyl, oxazolyl. methylthiazolyl and methylpyrryl.
[0026] R1 is preferably hydroxy, halogen. trifluoromethyl. amino, methoxy or hydroxymethyl.
[0027] R2 and R3 are preferably selected from hydrogen, hydroxy and methoxy.

[0028] R4 is preferably hydrogen, formyl, alkoxycarbonyl, alkylcarbonyl, hydroxyalkyl, alkoxyalkyl, carboxamidoalkyl,
carbamoylalkyl, aminoalkyl, amino, azido. cyanoalkyl, carboxy or carboxyalkyl. More preferably, R4 is hydrogen, fonnyl,
hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl, hydroxypentyl, hydroxyhexyl, ethoxymethyl, methoxycar-
bonyl, amino, aminopropyl, acetyl, 1,2-hydroxyethyl, ethylaminomethyl, or hydroxyethoxyethylaminoethyl.
[0029] R5 is preferably hydrogen.

[0030] R5 and R7 independently of each other preferably signify a saturated hydrocarbyl group, especially a saturated
aliphatic hydrocarbyl group, such as C1_8-alkyl, especially C1_6-alkyl, or adamantyl, R5 and R7 together containing at
least three, preferably at least four carbon atoms. R5 and R7 may carry one or more hydroxy groups and they may be
joined to form a ring together with the nitrogen atom. It is preferred that at least one of R5 and R7 comprises a branched
carbon chain.

[0031] Exemplary groups -NR5.R7 are diethylamino, diisopropylamino. methyl-tert.-butylamino, methy|-tert.-
pentylamino, piperidino, 2,2,6,6-tetramethylpiperidino, methylcyclobutylamino, methylcyclopentylamino, methylcy-
clohexylamino, methylcycloheptylamino, pyrrolidino, 2,2,5,5-tetramethylpyrrolidino, N-methyl-N-adamantylamino, es-
pecially diisopropylamino.
[0032] Representative compounds of Formula I are:

N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamine hydrochloride

N,N-diisopropyl-3-(5-formy|-2-hydroxy-phenyl)-3-phenylpropanamine, and its (R)-isomer

N,N-diisopropy|-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamine, and its (R)-isomer
N,N-diisopropyl-3-(5-acetyl-2-hydroxyphenyl)-3-phenylpropanamine, and its (R)-isomer
N,N-diisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine, and its (R)-isomer
N,N-diisopropyl-3-[2-hydroxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamine, and its 3(R)-isomer

N,N-diisopropyl-3(R)-[5-(1(R*),2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamine, and its 1(S*)-isomer
N,N-diisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)phenyl]-3-phenylpropanamine, and its (R)-isomer
N,N-diisopropyl-3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamine, and its (R)-isomer
N,N-diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, and its (R)-isomer
N,N-diisopropyl-3-[5-(3-acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, and its (R)-isomer
N,N-diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine, and its (R)-isomer
N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine. and its (R)-isomer
N,N-diisopropyl-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamine, and its (R)-isomer

N,N-diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)pheny|]-3-phenylpropanamine, and its (R)-isomer
N-cyclobutyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine
N,N-diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyl)propanamine

N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thieny|)propanamine, and its (R)-isomer

[0033] The compounds of Formula I may, in accordance with the present invention, be prepared by per se conven-
tional methods, and especially by

a) reacting a compound of Formula II
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R5
/
CH‘CH2''CHi'Y 11

Ar

wherein R‘ to R5 and Ar are as defined above for Formula I, and Y is a leaving group, with an amine HNR5,R7,
wherein R5 and R7 are as defined above, or

b) reducing a compound of Formula Ill

R3

/

R5 fr-x-CH; CO"N\
Ar

R1

R6
III

R7

wherein R1 to R7 and Ar are as defined above for Fonnula I and any hydroxy groups may be protected, or

c) N—alkylating a secondary amine of Formula IV

2R5 fa-cnfcn -NH-z ‘V
Ar

wherein R‘ to R5 and Ar are as defined above for Formula I and any hydroxy groups may be protected. and wherein
Z has the same meaning as R5 and R7, or

d) reducing a compound of Formula Va or Vb

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0659



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0660

10

15

20

25

30

35

40

45

50

55

EP 1 019 358 B1

3 2 R3 2

R R1 6 R R1 6
R R/ .

R5 C=Cl-I -cu-N 5 _ - ._

Ar Ar
Va Vb

wherein R1 to R7 and Ar are as defined above for Formula I and any hydroxy groups may be protected. and W
signifies a hydroxy group or halogen, or

e) in a compound of Formula VI

R3 R2

R Rla

R6 v1
R5 CI-I-CH2-CHEN/\ 7

A/I R

wherein R2 to R7 and Ar are as defined above for Formula I, and Rla is carboxyl or alkoxy, converting We to
hydroxy, or

f) in a compound of Formula VII

3 2
Rb Rb

R R1 6
R

/ VII
R?) CH-CH2-CI-Ii-N\ 7

/ R
Ar

wherein R1, R5, R7 and Ar are as defined above for Formula I, and one of Rzb to R5b is alkylene and the others
are as defined above for R2 to R5, reducing alkylene to alkyl, hydroxyalkyl or dihydroxyalkyl, or

g) in a compound of Formula I as defined above, converting one or more of groups R1 to R5 to another or other
groups R‘ to R5, or

h) reacting a compound of Formula VIII
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VIH

wherein R1 to R7 are as defined above for Formula I, and X is oxygen or sulphur, with a compound of Formula IX

to form a compound of Formula la

CH3N=C: IX

wherein R‘ to R7 and X are as defined above, or

i) reacting a compound of Formula Vlll above, wherein X is oxygen, with a compound of Formula X

to form a compound of Formula lb
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wherein R‘ to R7 are as defined above for Formula I, or

j) converting a compound of Formula XI

_. _ XI

R5 H CH2 C-N\R7
O

\=

wherein R1 to R7 are as defined above for Formula I, to a compound of Formula Xll

R3 R2

6
R

5 _ _ _ / x11

R  CH2 CH2 N\R7
N

wherein R‘ to R7 are as defined above for Formula I. or

k) converting a compound of Formula XIII

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0662



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0663

10

15

20

25

30

35

40

45

50

55

EP1 019 358 B1

R3 R2

R R1

/R6
R5 CH-CH2-CH—N\ 7 X111

\ R
2

C
/ \H2N \x

wherein R1 to R7 are as defined above for Formula I, and X is oxygen or sulphur, to a compound of Formula XIV

R3 R2

R R1

R6

R5 CH-CH2-CH —N/\ XIV
2 R7

x N

R's ‘R9

wherein R1 to R7 and X are as defined above for Formula I, and R3 and R9 independently are hydrogen or alkyl, and

i) when necessary splitting off hydroxy protecting groups in the compounds obtained,

ii) if desired converting the obtained bases of Formula I into salts thereof with physiologically acceptable acids,
or vice versa, and/or

iii) if desired separating an obtained mixture of optical isomers into the individual enantiomers.

[0034] Appropriate reaction conditions in the above reactions may readily be selected by the skilled person with

reference to analogous prior art methods and with due consideration of the specific Examples below. The necessary
starting materials are either known or may be prepared in analogy with the preparation of known compounds.
[0035] The separation of mixtures of optical isomers, according to ii) above, into the individual enantiomers can e.
g. be achieved by fractional crystallisation of salts with chiral acids or by chromatographic separation on chiral columns.
[0036] In accordance with the present invention, the compounds of Formula I, in the form of free bases or salts with

physiologically acceptable acids, can be brought into suitable galenic forms, such as compositions for oral use, for
injection, for nasal spray administration or the like, in accordance with accepted pharmaceutical procedures. Such
pharmaceutical compositions according to the invention comprise an effective amount of the compounds of Formula
l in association with compatible pharmaceutically acceptable carrier materials, or diluents, as is well known in the art.

The carriers may be any inert material, organic or inorganic, suitable for enteral, percutaneous or parenteral adminis-

tration, such as: water, gelatin, gum arabicum, lactose, microcrystalline cellulose, starch, sodium starch glycolate,
calcium hydrogen phosphate, magnesium stearate, talcum. colloidal silicon dioxide, and the like. Such compositions
may also contain other pharmaceutically active agents, and conventional additives, such as stabilizers, wetting agents,
emulsifiers, flavouring agents, buffers, and the like.

[0037] The compositions according to the invention can e.g. be made up in solid or liquid form for oral administration,
such as tablets, capsules, powders, syrups, elixirs and the like, in the form of sterile solutions, suspensions or emulsions
for parenteral administration, and the like.

[0038] The compounds and compositions can, as mentioned above, be used for the same therapeutical indications

as the compounds of the above-mentioned WO 89/06644 or WO 94/11337, i.e. for the treatment of acetylcholine-
mediated disorders, such as urinary incontinence, especially urge incontinence. The dosage of the specific compound

will vary depending on its potency, the mode of administration, the age and weight of the patient and the severity of
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the condition to be treated. The daily dosage may, for example, range from about 0.01 mg to about 4 mg per kilo of
body weight, administered singly or multiply in doses e.g. from about 0,05 mg to about 200 mg each.

[0039] The invention will be further illustrated by the following non-limiting example and pharmacological tests.

General

[0040] N.M.R data were acquired on a Jeol JNM-EX 270 or a Varian Unity 500 spectrometer. Spectra were recorded
with tetramethylsilane (TMS) as internal standard at 30°C. Infrared spectra were recorded on a Perkin-Elmer Model

Model 841 spectrophotometer. Non-corrected melting points were obtained on a Koeffler apparatus. Gas chromatog-
raphy was performed on a HP 5940 instrument with a 10 m HP-1 column and the oven heated in the linear temperature
gradient mode. All lithium aluminum hydride reductions were quenched by the use of the procedure according to V.
Micovic and M. Mihailovic (J. Org. Chem. 1_8_, 1190 (1953)).

EXAMPLE 1

N-(5-Hydroxy-3-oxapentyl)-N-isopropyI-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine hydrochloride

[0041] A solution of N-(5-hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide
(2.75 g, 7 mmol) in THF (40 mL) was added to lithium aluminum hydride (LAH) (0.50 g, 13 mmol) and the mixture was
stirred at ambient temperature for 2 h. The reaction was quenched and the solvent evaporated. The residue was

chromatographed on silica (toluene-triethylamine 19:1). The title compound was crystallised by dissolving the free

amine in diethyl ether and adding hydrogen chloride in diethyl ether. Yield 0.75 g (27%); mp 70-75°C. ‘H NMR (DMSO-
d6)5 1.17 (q, 3H), 1.23 (t, 3H), 2.18 (d, 3H), 2.47 (m, 2H), 2.84-3.07 (m, 2H), 3.15 (m, 1H), 3.37 (m, 1H), 3.42 (d, 2H),
3.46 (s, 2H), 3.67 (m, 1H), 3.74 (m, 2H), 4.30 (m, 1H), 4.76 (br, 1H), 6.71 (d, 1H), 6.80 (d, 1H), 7.06 (d, 1H), 7.16 (t,

1H), 7.27 (t, 2H), 7.33 (d, 2H), 9.29 (d, 1H) and 10.07 (br, 1H). Anal. (C23H33NO3-HCI) C, H, N.
[0042] The starting compound N-(5-hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpro-
panamide was prepared as follows:

1.1 Trans-3-(2-benzyIoxy-5-methyIphenyl)-3-phenylpropenoic acid

[0043] A solution of triethyl phosphonoacetate (22.4 g, 0.10 mol) in THF (150 mL) was added to sodium hydride
(80%, 2.7 g, 0.09 mol) under nitrogen during 15 min. The resulting mixture was refluxed for 15 min whereaflera solution
of 2-benzyloxy-5-methyl-benzophenone (15.1 g, 0.05 mol) in THF (50 mL) was added. The reaction mixture was re-
fluxed for 19 h. Water and sodium hydroxide (10 g, 0.25 mol) were added and most of the THF was distilled off. Ethanol
was added until a clear solution was obtained and the reflux was continued for a few minutes. Water was added to a

total volume of 1 L and the mixture was washed with diethyl ether. Hydrochloric acid was added to the water-phase
and a crystalline mass was obtained. The pure trans-isomer was obtained by recrystallisation from ethanol. Yield 10.4

g (60%). ‘H NMR (DMSO-d6) 8 2.24 (s, 3H), 4.92 (s, 2H), 6.41 (s, 1H), 6.87 (d, 1H), 6.98 (d, 1H), 7.03 (m, 2H) 7.12
(m, 1H), 7.22 (m, 3H), 7.29 (m, 1H), 7,30 (m, 1H) and 7.33-7.39 (m, 3H).

1.2 trans-N-(5-Hydroxy-3-oxapentyl)-N-isopropyl-3-(2-benzyloxy-5-methyIphenyl)-3-phenylpropenamide

[0044] A solution of DCC (5.2 g, 17 mmol) in THF (20 mL) was added to a solution of trans-3-(2-behzyloxy-5-meth-
ylphenyl)-3-phenylpropenoic acid (6.9 g, 20 mmol), 2-(2-isopropylaminoethoxy)-ethanol, triethylamine (2.5 g, 25 mmol)
and hydroxysuccinimide (2.8 g, 24 mmol) in THF (50 mL). The reaction mixture was stirred for 20 h. The solvent was

evaporated and the residue chromatographed on silica (gradient from toluene to ethyl acetate). Weld 5.9 g (62%).

1.3 trans-N-(5-Hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide

[0045] A solution of trans-N-(5-hydroxy-3-oxapentyl)-N-isopropy|-3- (2-benzyloxy-5—methylphenyl)-3-pheny|pro-
penamide (5.9 g. 12 mmol) in acetic acid (50 mL) was hydrogenatated over Pd/C (10 %, 0.5 g) for 16 h. Filtering and
evaporation of solvent left a residue that was chromatographed on silica (ethyl acetate). Yield 2.83 g (61 %).

EXAMPLE 2

N-cycloheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine hydrochloride

[0046] A solution of N-cycloheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide (0.93 g, 2.5 mmol)
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in THF (20 mL) was added to LAH (0.22 g, 5.6 mmol) and the mixture was stirred at reflux temperature for 30 min. The
reaction was quenched and the solvent evaporated. The residue was chromatographed on silica (chloroform-methanol

9:1 ). The amine salt was obtained by dissolving the free amine in diethyl ether and adding hydrogen chloride in diethyl
ether. Yield 0.45 g (46%); mp. 230-232°C. ‘H NMR(DMSO—d6)81.27-1.70(m, 10H), 1.88 (br, 1H), 2.05 (cl, 1H), 2.17
(s, 3H), 2.42 (br, 1H), 2.60 (s, 3H), 2.85 (br, 2H), 3.34 (rn, 1H), 4.30 (t, 1H), 6.72 (d, 1H), 6.80 (dd, 1H), 7.05 (br, 1H),
7.15 (t, 1H). 7.27 (t, 2H), 7.31 (d, 2H), 9.31 (s, 1H) and 10.53 (br, 1H). Anal. (C24H33NO-HCI) C, H, N.
[0047] The starting compound N-cycloheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide was
prepared as follows:

2.1 N-Cycloheptyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide

[0048] A solution of DCC (5.2 g, 25 mmol) in THF (50 mL) was added to a solution of trans-3-(2-benzyloxy-5-meth-
ylphenyl)-3-phenylpropenoic acid (Example 1.1), (6.9 g, 20 mmol), cycloheptylamine (2.6 g, 23 mmol), triethylamine
(2.0 g. 20 mmol) and hydroxysuccinimide (2.4 g, 21 mmol) in THF (50 mL). The reaction mixture was stirred for 1 h at

room temperature. Another portion of cycloheptylamine (1.3 g) was added and the reaction mixture was left stirring for
another 1 h. The mixture was filtered and the filtrate evaporated. The residue was dissolved in diethyl ether and washed
with hydrochloric acid (1M), water and brine in subsequent order. After evaporation of the solvent, the residue was

crystallised from toluene-hexane to give 7.3 g (83%). ‘H NMR (CDCI3) 5 1.06 (br, 2H), 1.25-1.74 (rn, 10H), 2.30 (s.
3H), 3.83 (m, 1H), 4.95 (s, 2H), 5.50 (d, 1H), 6.49 (s, 1H), 6.90-7.08 (m, 4H), and 7.12-7.44 (m, 9H).

2.2 N-Cycloheptyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide

[0049] A solution of N-cycloheptyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide (4.4 g, 10 mmol) and
methyliodide (4 g, 30 mmol) in DMF (10 mL) was added to sodiumhydride (80 %, 1.2 g, 40 mmol) at ambienttemperature
and the mixture was stirred for 60 min. Excess sodium hydride was destroyed by adding methanol, and the reaction

mixture was then partioned between toluene and water. The organic layer was dried (MgSO4) and the solvent was
evaporated. The residue was crystallised from toluene-hexane to yield 4.4 g (97%). ‘H NMR (CDCI3) (almost 1:1 mix-
ture of rotameres) 8 1.20-1.80 (m, 12H), 2.30 (rn, 3H) 2.61 (s, 1.5H), 2.71 (s, 1.5H), 3.93 (m, O.5H), 4.46 (m, O.5H),
4.81 (rn, 1H), 6.43 (rn, 1H), 6.81 (m, 2H) and 7.08-7.35 (m, 10H).

2.3 N-Cycloheptyl-N-methyI-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide

[0050] A solution of N-cycloheptyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide (3.15 g, 7
mmol) in acetic acid (40 mL) was hydrogenated over Pd/C (10%, 0.2 g) for 72 h. The reaction mixture was filtered and

the solvent evaporated. The residue was chromatographed on silica (toIuene—ethy| acetate 9:1). Yield 0.95 g (37%). ‘H
NMR (CDCI3) 8 1.26-1.98 (m, 12H), 2.02 (s, 3H), 2.12 (s, 3H), 2.28 (m, 1H), 2.52 (m, 1H), 2.71 (rn, 1H), 4.36 (dd, 1H),
6.39 (s, 1H), 6.76 (s, 2H), 7.15 (m, 2H) and 7.25 (m, 5H).

EXAMPLE 3

N-Cyclohexyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine hydrochloride

[0051] A solution of N-cyc|ohexy|-N-methyl-trans-3-(2-benzyloxy—5-methylphenyl)-3-phenylpropenamide (4.0 g, 9
mmol) in THF (90 mL) was added to LAH (0.50 g, 13 mmol) in THF (5 mL) and the mixture was stirred at ambient

temperature for 2.5 h. The reaction was quenched and the solvent evaporated. The resulting oil was hydrogenated
over Pd/C (10%, 1g) in acetic acid (70 mL) for 20 h. After filtration and evaporation of the solvent, the residue was

chromatographed on silica (chloroformrmethanol 99:1). The amine salt was obtained by dissolving the free amine in

diethyl ether and adding hydrogen chloride in diethyl ether. Yield 1.2 g (36%); mp. 179-183°C. ‘H NMR (DMSO-d6) 6
1.05 (rn, 1H), 1.21-1.38 (rn, 4H), 1.51 (d, 1H), 1.74 (br, 2H), 1.86 (br, 1H), 2.00 (d, 1H), 2.17 and 2.19 (s, 3H), 2.39-2.56

(m, 2H), 2.63 (rn, 3H), 2.82 (rn, 1H), 2.93 (m, 1H), 3.17 (rn, 1H), 4.32 (q, 1H), 6.73 and 6.75 (d, 1H), 6.79 and 6.81 (t,

1H), 7.02 and 7.10 (d, 1H), 7.14-7.18 (rn, 1H), 7.25-7.29 (rn, 2H), 7.33 (t, 2H), 9.34 (br, 1H) and 10.78 (s, 1H). Anal.
(C23H31NO-HCI) C, H, N.

[0052] The starting compound N-cyclohexyl~N-methy|-trans-3-(2—benzy|oxy-5-methylphenyl) -3-phenylpropenamide
was prepared as follows:

3.1 N-Cyclohexyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide

[0053] A solution of DCC (5.2 g, 25 mmol) in THF (50 mL) was added to a solution of trans-3-(2-benzyloxy-5-meth-
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ylphenyl)-3-phenylpropenoic acid (Example 1.1), (6.9 g, 20 mmol), N-methyl-cyclohexylamine (2.6 g, 23 mmol), tri-
ethylamine (2.0 g, 20 mmol) and hydroxysuccinimide (2.4 g, 21 mmol) in THF (50 mL). The reaction mixture was stirred

for 2 h. A second portion of DCC (2.5 g, 13 mmol) and N-methyl-cyclohexylamine (1.5 g, 13 mmol) was added and the

reaction mixture was left stirring for 16 h. Diethyi ether and hydrochloric acid (1 M) were added and the organic phase
was washed with brine. The organic layer was evaporated and the residue was chromatographed on silica (toluene-
ethyl acetate 9:1). Yield 5.5 g (63%). ‘H NMR (DMSO-d6) (almost 1:1 mixture of rotameres) 8 0.88-1.06 (m, 2H),
1.16-1.39 (m, 5H), 1.55 (t, 2H), 1.67 (br, 1H), 2.21 (s, 1.5H), 2.23 (s, 1.5H) 2.56 (s, 1.5H), 2.67 (s, 1.5H), 3.67 (m,
0.5H), 4.05 (m, 0.5H), 4.82 (s, 1H), 4.85 (s, 1H), 6.57 (s, 0.5H), 6.59 (s, 0.5H), 6.84 (dd, 1H), 6.87 (d, 0.5H), 6.89 (t,
1H), 6.95 (dd, 1H), 6.98 (d, 0.5H), 7.12 (dd, 1H), 7.17 (m, 3H), 7.27 (m, 2H), and 7.32 (m, 3H).

EXAMPLE 4

N,N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamine hydrochloride

[0054] Boran-SMe2-complex in THF (7 mL, 14 mmol) was gently refluxed with a weak stream of nitrogen for 30
minutes. N,N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamide (1.55 g, 4.2 mmol) was added to the re-

fluxing solution and the reflux was continued for 1 h. The reaction mixture was partioned between diethyl ether and
sodium hydroxide (1 M). The solvent of organic layer was evaporated and the residue was chromatographed on silica
(toluene-triethylamine 9:1) to yield the free amine. The hydrochloride salt was obtained by dissolving the amine in
diethyl ether with the addition of hydrogen chloride in diethyl ether. The resulting oil produced crystals after some time

stirring in diethyl ether. Yield 0.39 g (23%); mp. 143-144°C. ‘H NMR (DMSO-d6) 6 1.19 (q, 6H), 1.25 (dd, 6H), 2.53
(m, 1 H), 2.70 (m, 1 H), 2.87 (m, 2H), 3.59 (m, 2H), 4.38 (t, 1 H), 7.24 (t, 1H), 7.35 (t, 2H), 7.39 (d, 2H), 7,45 (t, 1 H), 7.68
(t, 1H), 7.74 (t, 2H) and 10.25 (br, 1H), Anal. (C22H25NF3-HCI) C, H, N.

[0055] The starting compound N,N-diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamide was prepared asfollows:

4.1 Diethyi N,N-diisopropylacetamide phosphonate

[0056] A mixture of triethylphosphite (23 g, 0.14 mol) and N,N-diisopropyl 2-bromoacetamide (29 g, 0.13 mol) was
heated to 110°C for 3 h to yield 35 g (97%). The product was used without purification.

4.2 N,N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropenamide

[0057] A solution of diethyl N,N-diisopropylacetamide phosphonate (8.4 g, 30 mmol) in THF (20 mL) was added
dropwise to sodium hydride (80 %, 0.85 g, 29 mmol) during 30 min, keeping the temperature below 30°C. A solution
of 2-trifluoromethyl-benzophenone (5.0 g, 20 mmol) in THF (20 mL) was added and the reaction mixture was heated

to 50°C and kept at that temperature for 16 h. A second portion of the phosphorous ylide (15 mmol), prepared as
above, was added. After another 24 h at 50°C the mixture was partioned between diethyl ether and water. The etheral

layer was evaporated and the residue chromatographed on silica (toluene-ethyl acetate 9:1) yielding 3.0 g (41%) as

a mixture of the E- and Z-isomers. Labels a and b refer to the different isomers. ‘H NMR (CDCI3-d) 5 0.80 (d, 6Ha),
1.08 (d, 3Hb), 1.24 (t, 6Hb), 1.31 (d, 3Hb), 1.44 (d, 6Ha), 3.32 (m, 1Ha), 3.34 (m, 1Hb), 4.19 (m, 1Hb), 4.32 (m, 1Ha),
6.04 (s, 1Ha), 6.65 (s, 1Hb) and 7.18-7.75 (m, 9Ha, 9Hb).

4.3 N,N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamide

[0058] A solution of N,N-diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropenamide (2.95 g, 8.1 mmol) in ethanol
(50 mL) was hydrogenated over Pd/C (10%, 300 mg) at normal pressure for 24 h. The catalyst was filtered off, the

solvent partly evaporated and the product collected after crystallisation. Yield 1.78 g (60%). ‘H NMR (CDCI3-d) 8 1.16
(m, 6H), 1.30 (m, 6H), 2.86 (dd, 1H), 3.11 (dd, 1H), 3.41 (m, 1H), 4.03 (m, 1H), 5.12 (m, 1H) and 7.10-7.78 (m, 9H).

EXAMPLE 5

N,N-Diisopropyl-3-(2-hydroxyphenyI)-3-(3-pyridyl)-propanamine dihydrochloride

[0059] A solution of N,N-diisopropyl-3-(2-methoxyphenyl)-3-(3-pyridyl)-propanamide (2.8 g, 8 mmol) in THF (25 mL)
was added to LAH (1.3 g, 32 mmol). The reaction mixture was refluxed for 4 h whereafter the reaction was quenched

and the solvent evaporated. The residue was chromatographed on silica (toluene-triethylamine 99:1) to give 2.2 g.
The product (1 .3 g, 4 mmol) was dissolved in dichloromethane (20 mL) and the solution was cooled to -78°C and boron
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tribromide (1 g. 8 mmol) was added dropwise and the reaction mixture was allowed to reach room temperature during

1 h. The reaction mixture was washed with sodium hydroxide (1 M) and brine and the organic phase was dried (MQSO4)
and the solvent evaporated. The residue was chromatographed on silica (toluene-triethylamine 9:1) to give 0.35 g.
The free amine was dissolved in diethyl ether and hydrogen chloride in diethyl ether was added to produce the dihy-
drochloride as crystals which soon rearranged to a hard glass. ‘H NMR (DMSO—d6) 8 1.22 (dd. 6H), 1.28 (dd, 6H),
2.60 (m, 1H), 2.70 (rn, 1H), 2.93 (rn, 2H), 3.60 (rn, 2H), 4.60 (t, 1H), 6.85 (t, 1H), 6.89 (d, 1). 7.11 (t, 1H), 7.38 (d, 1H),
7.96 (dd, 1H), 8.46 (d, 1H), 8.75 (d, 1H), 8.85 (s, 1H), 9.90 (br. 1H) and 10.14 (s, 1H).

[0060] The starting compound N,N-diisopropyl-3-(2-methoxyphenyl)-3-(3-pyridyl)-propanamide was prepared as fol-
lows:

5.1 2-Methoxyphenyl-3-pyridyl-ketone

[0061] A solution of 2-bromoanisole (21 g, 0.11 mol) in diethyl ether (100 mL) was added to magnesium turnings
during 45 minutes with heating. After the addition the reflux was continued for 15 min. The Grignard reagent was cooled
to 0°C and a solution of 3—cyanopyridine (10 g. 0.10 mol) in diethyl ether (100 mL) was added dropwise. The mixture
was refluxed for a few minutes. Hydrochloric acid (20 mL, 0.24 mol, cone.) and 2-propanol (20 mL) were added and

the reflux was continued for 30 min. Water and diethyl ether were added and the phases separated. The water-phase

was made alkaline (2M NaOH) and was extracted with diethyl ether. The combined organic phases were dried (MgSO4)
and evaporated to yield 17 g. The crude was chromatographed on silica (toluene-ethyl acetate 19:1) to give 3.75 g
(19%). ‘H NMR (CDCI3-d) 83.76 (s, 3H), 7.01 (d, 1H), 7.10 (t, 1H), 7.41 (dd, 1H), 7.46 (dd, 1H), 4.53 (m, 1H), 8.12 (d,
1H), 8.75 (s, 1H) and 8.94 (S.

5.2 N,N-Diisopropyl-3-(2-methoxyphenyl)-3-(3-pyridyl)-propanamide

[0062] A solution of of diethyl N,N-diisopropylacetamide phosphonate (Example 4.1), (9.3 g, 33 mmol) in THF (40
mL) was added dropwise to sodium hydride (80 %, 1.0 g, 33 mmol) during 15 min. The mixture was heated to 40°C

for 15 minutes and then cooled to 5°C whereafter a solution of 2-methoxyphenyl-3-pyridyl—ketone (4.5 g, 21 mmol) in
THF (10 mL) was added dropwise. The reaction mixture was allowed to reach room temperature and was stirred for

16 h. The reaction mixture was partioned between diethyl ether and water and the organic phase was dried (MgSO4)
and evaporated to yield 7.1 g of solid material. The product was hydrogenated over Pd/C (10%, 0.2 g) in acetic acid
(50 mL) for 48 h. The reaction mixture was filtered and the solvent evaporated. The residue was partioned between

diethyl ether and hydrochloric acid (1 M) and the phases were separated. The water-phase was made alkaline (2 M
sodium hydroxide) and extracted with diethyl ether. The combined organic phases were dried (M9304) and filtered.

Crystallisation began and the mixture was diluted with hexane. Filtration gave 2.9 g (40%). ‘H NMR (CDCI3-d) 8 1.14
(dd. 6H), 1.28 (d, 6H), 3.04 (dd. 2H), 3.38 (rn, 1H), 3.74 (s, 3H), 4.05 (rn, 1H), 5.00 (t, 1H), 6.84 (d, 1H), 6.92 (t. 1H),
7.19 (m, 3H), 7.57 (d, 1H), 8.39 (m. 1 H) and 8.55 (d, 1H). 1H).

EXAMPLE 6

N,N-Diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamine hydrochloride

[0063] A solution of N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamide (3.1 g, 9.4 mmol) in THF (20 mL) was

added to LAH (1.0 g, 25 mmol) and the reaction mixture was stirred at reflux temperature for 2 h. More LAH (0.5 g),
was added and the reflux continued for another 2 h. The reaction was quenched and the solvent evaporated. The
residue was chromatographed on silica (toluene-ethyl acetate 3:1) to give 0.4 g of the free amine as a syrup. The
amine was dissolved in isopropanol/diethyl ether and hydrogen chloride in diethyl ether was added to give the amine

salt. Yield 0.32 g (10 %); mp 152-154 °C. ‘H NMR (DMSO-d6) 8 1.19 (dd, 6H), 1.26 (dd, 6H), 2.57 (m, 2H), 2.86 (rn,
1H), 2.97 (rn, 1H), 3.58 (rn, 2H), 4.36 (t, 1H), 6.69 (dd, 1H), 7.14 (rn, 1H), 7.22 (m, 2H), 7.29 (m, 1H), 7.32 (d, 2H), 7.33
(s, 2H), 7.54 (m, 1H) and 10.24 (br, 1H). Anal. (C21H23NF-HCl) H. N; C: calcd, 72.1; found, 72.6.
[0064] The starting compound N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamide was prepared as follows:

6.1 trans-N,N-Diisopropyl-3-(2-fluorophenyl)-3-phenylpropenamide

[0065] A solution of diethyl N,N-diisopropylacetamide phosphonate (Example 4.1), (8.4 g, 30 mmol) in THF (20 mL)
was added dropwise to sodium hydride (80 %, 0.85 g, 25 mmol) during 30 min, keeping the temperature below 40°C.
A solution of 2-trifluoromethyl-benzophenone (4.0 g, 20 mmol) in THF (10 mL) was added and the reaction mixture

was stirred at ambient temperature for 30 min. The mixture was partioned between diethyl ether and brine. The organic
layer was dried (MgSO4) and evaporated to give a crystalline mass. Recrystallisation from hexane yielded 3.9 g (60
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%). ‘H NMR (CDCI3-d) 6 0.85 (d, 6H), 1.39 (d. 6H), 3.29 (m, 1H), 4.27 (rn, 1H), 6.29 (s. 1H), 7.10 (rn, 3H) and 7.30
(rn, 6H).

6.2 N,N-Diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamide

[0066] A solution of trans-N,N—diisopropyl-3-(2-fluorophenyl)-3-phenylpropenamide (3.25 g, 10 mmol) was hydro-
genated over Pd/C (10%, 300 mg) in acetic acid (30 mL) for 24 h. The catalyst was filtered off and the solvent was

evaporated to yield 3.15 g (96%). ‘H NMR (CDCI3-d) 6 1.12 (q, 6H), 1.28 (q, 6H), 3.05 (d, 2H), 3.38 (m, 1H), 4.03 (m,
1H), 4.93 (t, 1H) and 6.94-7.32 (m, 9H).

EXAMPLE 7

(R) -N,N-Diisopropyl-3-(5-formyl-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride

[0067] Hydrogen chloride in diethyl ether was added to a solution of (R)-N,N-diisopropyl-3-(5—formy|-2-hydroxyphe-
nyl)-3-phenylpropanamine (0.81 g, 2.4 mmol) in diethyl ether and 2-propanol. Crystals were filtered to yield 0.4 g (45%);
mp 178-179°C. [oc]Hg = -40° (c 1.1 in methanol). ‘H NMR (DMSO-d6) 8 1.16 (d, 3H), 1.20 (d, 3H), 1.24 (d, 3H), 1.27
(d, 3H), 2.54 (m, 2H), 2.84 (rn, 1H), 2.97 (rn, 1H), 3.58 (br, 2H), 4.38 (t, 1H), 7.08 (d, 1H), 7.22 (t, 1H), 7.32 (m,4H),
7.65 (dd, 1H), 7.83 (d, 1H), 9.80 (s, 1H), 9.86 (br, 1H) 10.99 (s, 1H). Anal. (C22H29NO2-HCI) H, N; C: calcd, 70.3; found,70.8.

[0068] The starting compound (R)-N,N-diisopropyl-3-(5-formyI-2-hydroxy-phenyl)-3-phenylpropanamine was pre-
pared as follows:

7.1 (R)-N,N-Diisopropyl-3-(5-formyI-2-hydroxyphenyl)-3~phenylpropanamine

[0069] DDQ (1.1 eq) was added to a solution of (R)-N,N-diisopropyl-3- (2—hydroxy-5-hydroxymethylphenyl)-3-phe-
nylpropanamine mandelate (prepared as described in WO 94/11337, Example 1) (2.46 g, 5 mmol), dichloromethane

(20 mL) and phosphate buffer (pH 7) (0.1 mL). Thereafter, sodium hydroxide solution (20 mL, 1 M) and diethyl ether
were added and the phases were separated. The water-phase was extracted twice with dichloromethane-diethyl ether.
(2:1). The organic phase was dried (MQSO4) and evaporated. The residue was crystallised from ethyl acetate-hexane
to yield 1.35 g (80 %).

EXAMPLE 8

(R)-N,N-Diisopropyl-3-[5-(7-hydroxy-2-aza-5-oxaheptyl)-2-hydroxyphenyl]-3-phenylpropanamine di-(S)-mandelate

[0070] Sodiumcyanoborohydride (0.25 g, 3.9 mmol) was added to a solution of (R)-N,N-diisopropyl-3-(5-formy|-2-hy-
droxyphenyl)-3-phenylpropanamine (Example 7.1), (1.25 g, 3.7 mmol) and 2-ethoxy-(2-amino)-ethanol (19.5 g, 18
mmol) in methanol (10 mL). Hydrochloric acid (conc) was added to adjust pH to about 3. After 3h. the pH was adjusted
to about 1 and the solvent was evaporated. The residue was partioned between diethyl ether and water, whereafter

the organic layer was evaporated and the residue chromatographed on silica (chloroform-triethylamine-methanol 88:

10:2). The pure amine was dissolved in 2-propanol-diethyl ether with (S)-mandelic acid (2 eq), whereby the product
crystallised (the crystals were unstable and an oily mass was soon obtained). Yield 0.2 g (7%); mp dec. ‘H NMR (free

amine) (CDCI3-d) 6 1.05 (d, 6H), 1.09 (d, 6H), 2.10 (rn, 1H), 2.35 (rn, 2H), 2.67 (m, 3H), 3.19 (rn, 2H), 3.47 (m, 2H),
3.49 (t, 2H), 3.56 (d, 2H), 3.63 (t, 2H), 4.45 (dd, 1 H), 6.75 (d, 1 H), 6.79 (d, 1 H), 6.95 (dd, 1 H), 7.18 (m, 1 H) and 7.26-7.33
(m, 4H).

EXAMPLE 9

(R)-N,N-Diisopropyl-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamine hydrochloride

[0071] A solution of (R)-N,N—diisopropy|—3-(2-benzy|oxy—5-methyloxycarbonyl-phenyl)-3-phenylpropanamine (pre-
pared as described in WO 94/11337, Example 1) (0.92 g, 2 mmol) in ethanol (30 mL) was hydrogenated over Pd/C

(10%, 50 mg) at room temperature for 2 h. The catalyst was filtered off and the solution was treated with hydrogen
chloride to obtain the amine salt. Yield 0.66 g (81 %); mp 177-178°C; [(11.3 = -23° (c 1.0, methanol). ‘H NMR (DMSO-

d6) 5 1.19 (dd, 6H), 1.25 (dd, 6H), 2.48 (m, 2H), 2.85 (rn, 1H), 2.95 (m, 1H), 3.58 (rn, 2H), 3.78 (s, 3H), 4.38 (t, 1H),
6.98 (d, 1H), 7.20 (m, 1H), 7.31 (d, 2H), 7.32 (s, 2H), 7.69 (dd. 1H), 7.81 (d, 1H), 9.85 (br, 1H), 10.74 (s, 1H). Anal.
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(C23H31NO3-HCI) H, N, C.

EXAMPLE 10

N,N-DiisopropyI-3-(2-hydroxymethyl)phenyl-3-phenylpropanamine hydrochloride

[0072] A solution of N,N-diisopropyl-3-(2-carboxyphenyl)-3-phenylpropanamine hydrochloride (1.88 g, 5 mmol) in
THF (30 mL) was added to LAH (1.5 g, 38 mmol) and the reaction mixture was stirred att ambient temperature for 2
h. The reaction was quenched and the solvent evaporated. The residue was dissolved in hot diethyl ether-2-propanol
(100 mL, 1:4), whereafter HCI in diethyl ether was added. After cooling the product was filtered and dried at 60°C

(vacuum). Yield 1.2 g (68%); mp 223-224°C. ‘H NMR (DMSO-d6) 8 1.18 (t, 6H), 1.25 (q, 6H), 2.91 (m, 2H), 3.26
(disturbed by solvent, 2H), 3.57 (m. 2H), 4.38 (t, 1H), 4.43 (d, 1H), 4.74 (d, 1H), 5.22 (s, 1H), 7.20 (q, 2H), 7.25-7.35
(m, 5H), 7.40 (dd, 2H), 9.95 (s, 1H). Anal. (C22H31N0-HCI) H, N, 0.

EXAMPLE 11

(S)-N,N-Diisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine hydrochloride

[0073] (S)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine (0.67 g, 1.5 mmol) was
hydrogenated over Pd/C (10%, 67 mg) at atmospheric pressure overnight in ethanol (20 mL). The catalyst was filtered

off and the solvent was evaporated. The residue was partioned between diethyl ether and sodium hydroxide (1 M).
The aqueous layer was extracted with diethyl ether. The combined organic layers were washed with water, dried

(M9304) and the solvent was evaporated. The amine salt was obtained by dissolving the amine in diethyl ether-iso-

propanol and treatment with hydrogen chloride in diethyleter. Yield 0.37 g; mp 219-221 °C; [(115, -11.4° (c=1.0,
methanol); ‘H NMR(CD3OD)81.30(d, 12H), 2.36-2.60 (m, 2H), 2.68 (t, 2H), 3.05 (t, 2H), 3.60-3.72 (m, 4H), 4.40 (t,
1H), 6.73 (d, 1H), 6.90 (dd, 1H), 7.0 (s, 1H), 7.17-7.38 (m, 5H). Anal. (C23H33NO2-HCI-0.2H2O) C, H, N.
[0074] The starting compound (S)-N,N-diisopropyl-3-[2-benzyloxy-5-(2-hydroxy)ethylpheny|]-3-phenylpropanamine
was prepared as follows:

11.1 (S)-N,N-Diisopropyl-3-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine

[0075] A mixture of (S)-N,N-diisopropy|-3-(2-benzyloxy-5~bromopheny|)-3-phenylpropanamine (prepared as de-

scribed in WO 94/11337, Example 1) (8 g, 12.7 mmol), Pd(OAc)2 (28 mg, 0.12 mmol), tri-o—to|y|-phosphine (74 mg,
0.14 mmol) and tributylamine (5.9 mL, 24.5 mmol) in dimethylacetamide (50 mL) was heated to 60 °C under nitrogen
atmosphere. Ethene (g) was then added to 8 bars pressure. After stirring overnight the reaction mixture was allowed
to cool to room temperature. Nitrogen was flushed through the reaction vessel, and toluene and water were added.

The aqueous layer was extracted with toluene and the combined organic layers were dried (MgSO4) and concentrated.
The residue was treated with sodium hydroxide (1 M) and extracted with diethyl ether and toluene. The organic layer
was dried (MgSO4) and concentrated in vacuo. The residue was chromatographed on silica (gradient ethyl acetate-

methanol 90:10 up to 0.06% NH3 in ethyl acetate-methanol 90:10) Yield 1 g (18%); ‘H NMR (CDCI3) 8 0.94 (d, 12H),
2.20 (br, 2H), 2.37 (br, 2H), 3.0 (br, 2H), 4.38 (t, 1H), 5.0 (s, 2H), 5.11 (d. 1H), 5.61 (d, 1H), 6.60-6.70 (m. 1H). 6.80 (d,
1H), 7.12-7.19 (m, 12H).

11.2 (S)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-hydroxyethyl)-phenyl]-3-phenylpropanamine

[0076] (S)-N,N-Diisopropyl-3-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine (1 g, 2.34 mmol) in THF (25 mL)
was added to 9-BBN (0.5 M in THF, 11.7 mL, 5.85 mmol) under nitrogen atmosphere at 0 °C. Additional 9-BBN (2.3
mL, 1.2 mmol) was added after 3 hours of stirringfthe temperature was raised to room temperature and the mixture

was stirred for 0.5 hour. It was then cooled to 0 °C and 1 M sodium hydroxide (10 mL) was added followed by H202
(30% in H20, 10 mL). After 1 hours stirring, water was added and the mixture was extracted with diethyl ether. The
organic layer was washed with water and brine, dried (MgSO4) and concentrated. The residue was chromatographed

on silica (gradient of diethyl ether to 1% NH3 in diethyl ether). Yield 0.67 g (64%). ‘H NMR (CDCI3) 8 0.90 (d, 12H),
2.10-2.18 (m, 2H), 2.30-2.37 (rn, 2H), 2.80 (t, 2H), 2.90-3.0 (m, 2H), 3.80 (br, 2H), 4.40 (t, 1H), 5.0 (s, 2H), 6.80 (d,
1H), 7.0 (m, 1H), 7.10-7.38 (m, 11H).
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EXAMPLE 12

(R)-N,N-Diisopropyl-3- [2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine hydrochloride

[0077] The title compound as well as the starting compounds were prepared in an analogous manner to the prepa-
ration described in Example 11 , with the exception that (S)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenyl-
propanamine was changed to (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (prepared
as described in WO 94/11337. Example 1).

Yield 0.35 g (33%); mp 209-215 °C; [oc]D +9.8° (c=1.0, methanol); ‘H NMR(CD3OD)81.29(d, 12H), 2.40-2.60
(m, 2H), 2.67 (t, 2H), 3.04 (t, 2H), 3.61-3.72 (m, 4H), 4.40 (t, 1H), 6.70 (d, 1H), 6.90 (dd, 1H), 7.0 (s, 1H), 7.18-7.40
(m, 5H). Anal. (C23H33NO2-HCI-0.2H2O) C, H, N.
[0078] Preparation of starting compounds:

12.1 (R)-N,N-Diisopropyl-3-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine

[0079] Yield 5.5 g (53%); ‘H NMR (CDCI3) 5 0.94 (d, 12H), 2.20 (br, 2H), 2.37 (br, 2H), 3.0 (br, 2H), 4.38 (t, 1H), 5.0
(s, 2H), 5.11 (d, 1H), 5.61 (d, 1H), 6.60-6.70 (m, 1H), 6.80 (d, 1H), 7.12-7.19 (m, 12H).

12.2 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-hydroxyethyI)-phenyl]-3-phenylpropanamine

[0080] Yield 1.2 9 (75%); ‘H NMR (CDCI3) 5 0.89 (d, 12H), 2.15 (m, 2H), 2.32 (m, 2H), 2.80 (t, 2H), 2.95 (m, 2H),
3.80 (br, 2H), 4.40 (1, 1H), 4.98 (s, 2H), 6.80 (d, 1H), 6.96 (m, 1H), 7.10-7.35 (m, 11H).

EXAMPLE 13

(R)-N,N-Diisopropyl-3-(5-acetyl-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride

[0081] (R)-N,N-Diisopropyl-3-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine (1 g, 2.25 mmol) was treated as

described in Example 11. Yield 0.6 g (68%); mp 105-115 °C; [oc]D -32.6° (c 1.02, methanol); ‘H NMR (DMSO-d6) d
1.18-1.28 (m, 12H), 2.5 (m, 3H), 2.50-2.62 (m, 2H), 2.86 (m, 1H), 2.97 (m, 1H), 3.58 (m, 2H), 4.38 (t, 1H), 6.99 (d, 1H),

7.2 (m, 1H), 7.29-7.35 (m, 4H), 7.73 (dd, 1H), 7.85 (d, 1H), 9.90 (br, 1H), 10.70 (s, 1H). Anal. (C23H31NO2-HCI-0.4H2O)
C, H, N. .

[0082] The starting compound (R)-N,N-diisopropy|-3-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine was pre-
pared as follows:

13.1 (R)-N,N-Diisopropyl-3-(5-acetyI-2-benzyloxyphenyl)-3-phenylpropanamine

[0083] To a stirred solution of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (Example
12) (10.2 g, 21.23 mmol) in DMF (100 mL) under nitrogen atmosphere at room temperature were sequentially added
triethylamine (2.58 g, 25.47 mmol), TlOAc (6.15 g, 23.35 mmol), isobutylvinylether (14 mL, 106.14 mmol), DPPP (0.87
g, 2.12 mmol) and Pd(OAc)2 (0.24 g, 1.06 mmol). The reaction temperature was raised to 100 °C and stirred for 3

hours, cooled to room temperature, filtered and treated with HCI (5%, 250 mL) and stirred for another 2 hours. The

reaction mixture was repeatedly extracted with dichloromethane and the combined organic layers were dried (MgSO4),
filtered and the solvent evaporated. Triethylamine and DMF were destilled off under reduced pressure to yield 9 g
(98%); ‘H NMR (CDCI3) 8 1.22 (m, 12H), 2.52-2.70 (m, 7H), 3.40 (br, 2H), 4.34 (t, 1H), 5.10 (s, 1H), 6.90 (d, 1H),
7.17-7.40 (m, 10H), 7.82 (m, 1H) and 7.92 (s, 1H).

EXAMPLE 14

N,N-Diisopropyl-3(R)-[2-hydroxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamine fumarate

[0084] N,N-Diisopropy|-3(R)-[2-benzyloxy-5-(1-hydroxyethyl)-phenyl]-3-phenylpropanamine (2.7 g, 6.05 mmol) was
hydrogenated over Pd/C (0.27 g, 10%) in ethanol at atmospheric pressure for 2 hours. The catalyst was filtered off

and the solvent was evaporated. The resulting oil was chromatographed on silica (toluene-triethylamine 90:10). Fu-
marate salt of the amine was afforded by adding fumaric acid (0.13 g, 1.13 mmol) dissolved in warm ethanol to a

solution of the free base in diethyl ether yielding white crystals (0.44 g, 83%); mp 240-244 °C; [a]D +9.8° (c 1.02,
methanol); ‘H NMR(DMSO-d6)81.05(d,,6H), 1.26 (dd, 3H), 2.20-2.30 (m, 2H), 2.55-2.67 (m, 2H), 3.30 (m, 2H), 4.32
(t, 1H), 4.59 (q, 1H), 6.53 (s, 2H), 6.72 (dd, 1H), 6.93 (dd, 0.5H), 7.12-7.17 (m, 1H), 7.21-7.31 (m, 5H). Anal.
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(C23H33NO2-C4H4O4-0.3H2O) C, H, N.

[0085] The starting compound N,N-diisopropyl-3(R)-[2-benzyloxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamine
was prepared as follows:

14.1 N,N-Diisopropyl-3(R)-[2-benzyloxy-5-(1-hydroxyethyl)-phenyl]-3-phenylpropanamine

[0086] N,N-Diisopropyl-3(R)-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine, prepared as described in Exam-

ple 13.1, (3.5 g, 7.90 mmol) dissolved in dry THF was added to LiAlH4 (0.2 g, 5.41 mmol). After 2 hours of stirring,
additional l_iA|H4 (50 mg, 1.32 mmol) was added and the reaction mixture was stirred for 1.5 hours. The reaction was

quenched and the solvent evaporated. The residue was chromatographed on silica (toluene-E3N 90:10) to give 2.74
g (78%) of an oil that crystallised slowly upon storage at room temperature.

EXAMPLE 15

(+)-N,N-Diisopropyl-3(R)-[5-(1(R*),2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamine fumarate

[0087] N,N-Diisopropyl-3(R)-[2-benzyloxy 5-(1(R'),2-dihydroxyethyl)phenyl]-3-phenylpropanamine (0.55 g, 1.2
mmol) was treated in an analogous manner to that described in Example 14 above, which yielded white crystals, 0.32
g (55%); mp 196-200 °C; [(1][) +13.5° (c 1.0, methanol); ‘H NMR (CD3OD)81.28(m, 12H), 2.40-2.48 (m, 1H), 2.52-2.60

(m, 1H), 3.03 (t, 2H), 3.55 (d, 2H), 3.66 (m, 2H), 4.42 (t, 1H), 4.57 (t, 1H), 6.7 (s, 2H), 6.79 (d, 1H), 7.05 (dd, 1H),
7.16-7.21 (rn, 2H), 7.28 (m, 2H), 7.36 (m, 2H). Anal. (C23H33NO3-C,,H4O4) C, H, N.

[0088] The starting compound N,N-diisopropyl-3(R)-[2-benzyIoxy-5-(1(R‘),2-dihydroxyethyl)phenyl]-3-phenylpro-
panamine was prepared as follows:

15.1 N,N-Diisopropyl-3(R)-[2-benzyloxy-5-(1(R“),2-dihydroxyethyl)phenyl]-3-phenylpropanamine

[0089] To an ice-chilled solution of AD-mix-a (5.7 g) in H20 (20 mL) and t-BuOH (10 mL) was added N,N-diisopropyl-
3(R)-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine (Example 12.1), (1.74 g, 4.1 mmol) dissolved in t-BuOH (10
mL). After 1 hour of stirring, the ice bath was removed and the reaction mixture was stirred for additional 21 hours.

Na2SO3 (6 g) was then added and after 1 hours of stirring the reaction mixture was partioned between H20 and ethyl
acetate. The aqueous layer was extracted 3 times with ethyl acetate, the combined organic layers were dried (MgSO4)
and the solvent evaporated. The residue was chromatographed on silica (ethyl acetate-triethylamine, 90:10) to afford

0.55 g. ‘H NMR (CDCI3) 8 0.9 (s, 6H), 0.95 (s, 6H), 2.15-2.20 (rn, 2H), 2.30-2.38 (rn, 2H), 2.96 (m, 2H), 3.60-3.70 (m,
2H), 4.41 (t, 1H), 4.75 (m, 1H), 5.0 (s, 2H), 6.85 (d, 1H), 7.10-7.35 (m, 12H).

EXAMPLE 16

(-)-N,N-Diisopropyl-3(R)-[5-(1(S*),2-dihydroxyethyl) 2-hydroxyphenyl]-3-phenylpropanamine fumarate

[0090] N,N-Diisopropyl-3(R)-[2-benzyloxy-5-(1(S*),2-dihydroxyethyl)phenyl]-3-phenylpropanamlne (1.1 g, 2.4
mmol) was treated in an analogous manner to that described in Example 11 which yielded white crystals, 0.25 g (21%);
mp 208-211 °C; [oL]D -8° (c 1.02, methanol); ‘H NMR (CD300) 8 1.28 (m, 12H), 2.39-2.47 (m, 1H), 2.51-2.59 (m, 1H),
3.03 (t, 2H), 3.51-3.53 (rn, 2H), 3.67 (m, 2H), 4.42 (t, 1H), 4.54 (dd, 1H), 6.68 (s, 2H), 6.78 (d, 1H), 7.06 (dd, 1H),
7.16-7.20 (m, 2H), 7.26 (m, 2H), 7.34-7.36 (m, 2H). Anal. (C23H33NO3-C,,H4O4) C, H, N.

[0091] The starting compound N,N-diisopropyl-3(R)-[2-benzyloxy-5-(1(S*),2-dihydroxyethyl)phenyl]-3-phenylpro-
panamine was obtained by treating N,N-diisopropyl-3(R)-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine (ob-
tained in Example 12.1) as described in Example 15.1 above, but with AD-mix-B replacing AD-mix-oi. Yield 1.2 g (44%).

EXAMPLE 17

(R)-[N,N-Diisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)-phenyl]-3-phenylpropanamine hydrochloride

[0092] N,N-Diisopropyl-3(R)-[2-benzyloxy-5-(6-hydroxyhex-1-enyl)phenyl]-3-phenylpropanamine (0.35 g, 0.72

mmol) was treated in an analogous manner to that described in Example 14. Yield 0.10 g (31%); mp 147-156 °C; [oc]D
+8.2° (c 1.01, methanol); ‘H NMR (CD3OD)81.25-1.32 (rn, 16H), 1.45-1.54 (rn, 4H), 2.40-2.48 (m, 3H), 2.51-2.59 (m,
1H), 3.0-3.10 (m, 2H), 3.51 (t, 2H), 3.68 (m, 2H), 4.40 (t, 1H), 6.72 (d, 1H), 6.86 (dd, 1H), 6.91 (d, 1H), 7.19 (m, 1H),
7.30 (t, 2H), 7.34-7.36 (m, 2H). Anal. (C27H4,NO2-HCl~2H2O) C, N; H: calcd, 9.6; found, 8.3.

[0093] The starting compound (R)-N,N-diisopropyl-3-[2-benzyloxy-5-(6-hydroxyhex-1-enyl)phenyl]-3-phenylpropan-
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amine was prepared as follows:

17.1 (R)-N,N-DiisopropyI-3-(2-benzyloxy-5-formylphenyl)-3-phenylpropanamine

[0094] n-BuLi (2.5 M in hexane. 19 mL, 47.5 mmol) was added to a solution of to (R)-N,N-diisopropyl—3-(2-benzy|oxy-
5-bromopheny|)-3- phenylpropanamine (prepared as described in WO 94/11337, Example 1) (8.9 g, 18.52 mmol) in
dry diethyl ether (100 mL) kept at -40 °C under nitrogen atmosphere. After 1.5 hour of stirring, additional n-BuLi (10
mL, 25 mmol) was added and after 2 hours another n-BuLi (5 mL, 12.5 mmol) was added. The reaction was then stirred

for 15 minutes and DMF (6 mL, 77.8 mmol) was added followed by additional DMF (5 mL, 64.8 mmol) after 20 minutes

of stirring. The temperature was allowed to rise to room temperature and after 35 minutes of stirring, NH4Cl (sat.) was
added followed by water and diethyl ether. The layers were separated and the aqueous layer was extracted with diethyl
ether. The combined organic layers were dried~(MgSO4) and the solvent was evaporated. The residue was chroma-

tographed on silica (toluene-triethylamine 90:10) to afford 8 g (100%) of a yellowish oil; ‘H NMR (CDCI3) 6 0.90 (m,
12H), 2.12-2.40 (m, 4H), 2.95 (m, 2H), 4.44 (t, 1H), 5.10 (s, 2H), 6.95 (d, 1H), 7.15-7.36 (m, 10H), 7.70 (dd, 1H), 7.91
(s, 1H). 9.88 (s, 1H).

17.2 (R)-N,N-Diisopropyl-3-[2-benzyloxy 5-(5-carboxypent-1-enyl)phenyl]-3-phenylpropanamine

[0095] To a slurry of 4-carboxybutyl triphenylphosphonium bromide (4.1 g, 9.31 mmol) in THF (25 mL) at -10 °C
under nitrogen atmosphere was added potassium tert-butoxide (2.1 g, 18.62 mmol). The mixture turned orange and

after 10 minutes stirring, (R)-N,N-diisopropyl-3-(2-benzyloxy-5-formylphenyl)-3-phenylpropanamine (2 g, 4.65 mmol)
in THF (10 mL) was added. After 4 hours of stirring, hydrochloric acid (1 M) and diethyl ether were added and the layers

were separated. The aqueous layer was extracted with ethyl acetate. The combined organic layers were dried (MgSO4)
and the solvent was evaporated. The residue was chromatographed on silica (ethyl acetate-triethylamine 90:10 fol-
lowed by methanol) to afford 3 g containing traces of triphenylphosphine. The product was used in the next step without
further purification.

17.3 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(6-hydroxyhex-1-enyl)phenyl]-3-phenylpropanamine

[0096] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(5-carboxypent-1-enyl)phenyl]-3-phenylpropanamine was reduced as
described in Example 10. Yield 0.35 g (15%).

EXAMPLE 18

(R)-N,N-Diisopropyl-3-[5-(2-diisopropylaminoethyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride

[0097] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-diisopropylaminoethyl)phenyl]-3-phenylpropanamine (0.6 g, 1.13
mmol) was refluxed with concentrated HCl (25 mL) overnight. The reaction mixture was then basified with 10 M sodium

hydroxide and extracted with diethyl ether. The organic layer was dried (MgSO,,) and concentrated in vacuo to give
0.5 g oil that was fractionated on a reversed-phase PEP-RPC HR 30/26 column using a gradient of acetonitrile (con-
taining 0.1% TFA) and mi|liQ-water (containing 0.1% TFA). The pure fractions were pooled and extracted with diethyl
ether and 10 M sodium hydroxide. The resulting diethyl ether solution was treated with hydrogen chloride in diethyl
ether. Yield 50 mg (9%); [oc]D +1.4° (c 0.94, methanol); ‘H NMR (CD3OD) 5 1.27-1.34 (m, 12H), 1.36-1.42 (m, 12H),
2.50-2.58 (m, 1H), 2.60-2.67 (m, 1H), 2.95 (t, 2H), 3.05 (m, 2H), 3.15-3.27 (m. 2H), 3.70 (m, 2H), 3.75 (m, 2H), 4.40
(t, 1H), 6.80 (d, 1H), 7.02 (dd, 1H). 7.13 (d, 1H), 7.20 (m, 1H), 7.31 (m, 1H), 7.39-7.41 (m, 1H). Anal.
(C29H46N2O~2HCl-0.4H2O) C, H. N.

[0098] The starting compound N.N-diisopropyl-3(R)-[2-benzyloxy-5-(2-diisopropylaminoethyl)phenyl]—3-pheny|pro-
panamine was prepared as follows:

18.1 N,N-Diisopropyl-3(R)-(5-formylmethyl-2-benzyloxyphenyl)-3-phenylpropanamine

[0099] DMSO (1.1 mL, 15.5 mmol) dissolved in dichloromethane was added dropwise to oxalyl chloride (0.64 mL,

7.74 mmol) at -78 °C under nitrogen atmosphere. After 10 minutes of stirring, (R)-N,N-diisopropyl-3-[2-benzy|oxy-
5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine (Example 12.2) (2.3 g, 5.16 mmol) in dichloromethane was added
and the reaction mixture was stirred for additional 1 h. Triethylamine (5.4 mL, 38.7 mmol) was then added and the
temperature was allowed to rise to room temperature. The reaction mixture was taken up in water and dichloromethane.

The organic layer was dried (MgS04) and concentrated in vacuo and the product was used in the next step without
further purification.
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18.2 (R)-N,N-DiisopropyI-3-[2-benzyloxy-5-(2-diisopropyIaminoethyl)phenyl]-3-phenylpropanamine

[0100] Diisopropylamine (4.2 mL, 30 mmol) was dissolved in methanol (12 mL). 5 M HCI in methanol (2 mL) was
added followed by N,N-diisopropy|-3(R)-(5-formylmethy|-2-benzyloxyphenyl)-3-phenylpropanamine (5 mmol) in meth-
anol (10 mL) and sodium cyanoborohydride (0.22 g, 3.5 mmol). The reaction mixture was stirred at room temperature

overnight. methanol was then evaporated. and diethyl ether and H20 were added. The organic layer was dried (MgSO4)
and concentrated in vacuo to give 3 g of a crude product that was chromatographed on silica (toluene-triethylamine

95:5). Yield 0.65 g (25%); ‘H NMR (CDCI3) 8 0.88-0.91 (m, 18H), 1.20 (d, 9H), 2.10-2.20 (m, 2H), 2.30-2.38 (m, 2H),
2.87-3.10 (m, 4H), 4.34 (m, 1H), 4.98 (d, 2H), 6.75-6.97 (m, 2H), 7.10-7.30 (m, 11H).

EXAMPLE 19

(R)-N,N-Diisopropyl-3-(5-ethoxymethyI-2-hydroxyphenyl)-3-phenylpropanamine

[0101] (R)-N,N-DiisopropyI-3-(2-hydroxy-5-hydroxymethylphenyl)-3-phenylpropanamine (prepared as described in

WO 94/11337, Example 1) (3.9 g, 11.5 mmol) and AIZO3 (115 g, 1.13 mol) refluxed in ethyl acetate (0.5 L) for 60 hours.
AIZO3 was filtered off and ethyl acetate was evaporated. Chromatography on silica (toluene-triethylamine, 90:10) of
the residue yielded 2.5 g (59%). The fumarate salt was obtained by adding fumaric acid (0.17 g, 1.48 mmol) dissolved

in warm ethanol to the free base (0.55 g, 1.48 mmol) in diethyl ether; mp 174-177 °C; [a]D +5.5° (c 1.02, methanol); 1H
NMR (CD3OD) 8 1.15 (t, 3H), 1.27-1.30 (m, 12H), 2.41-2.49 (m, 1H), 2.52-2.60 (m, 1H), 3.04 (dd, 2H), 3.49 (q, 2H),
3.67 (m, 2H), 4.35 (s, 2H), 4.43 (t, 1H), 6.69 (s, 2H), 6.80 (d, 1H), 7.04 (dd, 1H), 7.12 (d, 1H), 7.18-7.37 (m, 4H), Anal.
(C24H35NO2-C,,H4O4) C, H, N.

EXAMPLE 20

N-lsopropyl-3-(5-carboxy-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride

[0102] N—Benzyl-N-isopropy|-3-(2-benzyloxy-5-carboxyphenyl)-3—pheny|propanamine (1.3 g, 2.6 mmol) was dis-
solved in HOAc. Palladium (10%) on charcoal (0.13 g) was added and the mixture was hydrogenated at atmospheric
pressure for 48 hours. The catalyst was then filtered off and the solvent was evaporated. The resulting oil was frac-
tionated on a reversed-phase PEP-RPC HR 30/26 column using a gradient of acetonitrile (containing 0.1 % TFA) and
mil|lQ-water (containing 0.1% TFA). This purification was done in 16 portions with about 100 mg material each time.
The pure fractions were pooled and freeze-dried to give 0.57 g of trifluoroacetic acid salt. The crystals were dissolved
in 1 M HCI and freeze-dried to give 0.4 g (43%) of the hydrochloride salt as white crystals; mp 155-160 °C; ‘H NMR

(DMSO-d6)81.17 (d, 3H), 1.19 (d, 3H), 2.30-2.38 (m, 1H), 2.38-2.46 (m, 1H), 2.72 (br, 1H), 2.80 (br, 1H), 3.25 (m,
1H), 4.40 (t, 1H), 6.94 (d, 1H), 7.18-7.22 (m, 1H), 7.29-7.33 (m, 4H), 7.66 (dd, 1H), 7.76 (d, 1H); Anal.

(C19H23NO3-HCI-0.5H2O) C, H, N. '
[0103] The starting compound N-benzyl-N-isopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine was
prepared as follows:

20.1 3-(2-BenzyIoxy-5-bromophenyl)-3-phenylpropanal

[0104] 3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanol (16.5 g, 41.5 mmol) (prepared as described in WO
94/11337, Example 1c) was reacted as described in Example 18.1. The combined organic layers were washed with 2

M HCI, 10% NaHCO3, water and brine, dried (MgS04) and evaporated to give 16 g (98%) of yellowish crystals of the

product that was used in the next step without further purification; mp 99-100 °C; ‘H NMR (CDCI3) 5 3.10 (dd, 2H), 5.0
(s, 2H), 4.98-5.10 (m, 1H), 6.76 (d, 1H), 7.16-7.38 (m, 12H), 9.65 (s, 1H).

20.2 N-Benzyl-N-isopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine

[0105] To a solution of N-benzylisopropylamine (34 mL, 0.20 mol) in methanol (80 mL) was added 5 M HCI in methanol

(16.2 mL, 80.9 mmol) followed by 3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanal (16.0 g, 40.5 mmol) in methanol
(20 mL) and sodium cyanoborohydride (1.78 g, 28.3 mmol). The resulting solution was stirred for 17 hours. The solvent
was evaporated and diethyl ether was added to the resulting syrup. The solution was washed 3 times with water, dried

over MgSO4 and evaporated. The residue was chromatographed on silica (hexane-ethyl acetate, 75:25) giving 15.9

g of a syrup. The hydrochloride salt of the compound was prepared by dissolving the product in diethyl ether and adding
HCI dissolved in diethyl ether. The resulting oil was washed with diethyl ether, dissolved in 10 M sodium hydroxide and

extracted with diethyl ether 3 times. Purification by chromatography on silica (using a gradient of dichloromethane up
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to 1% triethylamine in dichloromethane) yielded 7 g (33%) of the product as a colourless oil. ‘H NMR (CDCI3) 8 0.84
(d. 3H), 0.90 (d, 3H), 2.02-2.12 (m, 2H), 2.38 (t, 2H), 2.90 (m, 1H), 3.50 (ct. 2H), 4.50 (t, 1H), 4.95 (s, 2H), 6.70 (s, 1H),
7.10-7.35 (m, 17H).

20.3 N-Benzyl-N-isopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine

[0106] A mixture of magnesium turnings (1.18 g, 48.6 mmol) and iodine (one small crystal) was warmed gently. A
solution of N-benzyl-N-isopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (6.0 g, 11 mmol) and 1,2-di-

bromoethane (0.2 mL, 2.3 mmol) in dry THF (25 mL) was added dropwise under nitrogen atmosphere to the refluxing
mixture. After 2 hours of refluxing, 1,2-dibromoethane (0.59 mL, 6.8 mmol) was added. The mixture was left overnight
under nitrogen atmosphere. The mixture was then added together with 1,2-dibromoethane (0.93 mL, 10.8 mmol) to

warmed magnesium turnings (1.18 g, 48.6 mmol) and iodine (one small crystal). After 30 minutes of refluxing, the
mixture was cooled to room temperature and CO2 (g) was bubbled through. After 3 hours, ammonium chloride (aq,
15%, 50 mL) was added followed by diethyl ether (100 mL). The layers were separated and the organic layer was dried
(MgSO4) and concentrated to give 5.8 g of an oil. The crude product was chromatographed on silica (using a gradient
of acetone up to 5% ethanol in acetone) to give the pure product (1.3 g, 23%) as an oil. N-benzyl-N-lsopropyl-3-(2-ben-

zyloxyphenyl)-3-phenylpropanamine (3.1 g) was obtained as a biproduct from the reaction. ‘H NMR (CDCI3) 6 0.98
(d, 3H), 1.10 (d, 3H), 2.30-2.40 (m, 2H), 2.46-2.65 (m, 2H), 3.40 (br, 1H), 3.85 (br, 2H), 4.30 (br, 1H), 4.98 (br, 2H),
6.80 (d, 1H), 7.10-7.40 (m, 15H), 7.95 (d, 1H), 7.95 (d, 1H), 8.20 (s, 1H).

EXAMPLE 21

N-Benzyl-N-isopropyl-3-(2-hydroxyphenyl)-3-phenylpropanamine hydrochloride

[0107] N-Benzy|—N-isopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine, prepared as described in Ex-
ample 20.3, (3.1 g. 6.90 mmol) was refluxed in concentrated HCI (30 mL) for 20 h. The reaction mixture was allowed

to cool to room temperature and the liquid was poured off. The remaining oil was washed with water and diethyl ether
and then dissolved in 2-propanol. The solution was evaporated and treated with 10 M sodium hydroxide to give the
free base. Chromatography on silica (hexanezethyl acetate 75:25) afforded 0.5 g of the compound that was fractionated

on a reversed-phase PEP-RPC HR 30/26 column using a gradient of acetonitrile (containing 0.1% TFA) and milliQ-

water (containing 0.1% TFA). The pure fractions were pooled and extracted with diethyl ether and 10 M sodium hy-
droxide. To the resulting diethyl ether solution was added dropwise saturated diethyl ether-HCI (g). The resulting crystals

of the hydrochloric salt were collected by filtration; mp 115-122 °C; ‘H NMR (DMSO-d6) 6 1.28 (m, 6H), 2.27-2.38 (m,
1H), 2.48-2.55 (m, 1H), 2.72-2.97 (m, 2H), 3.55 (m, 1H), 4.23 (m. 2H), 4.35 (m, 1H), 6.68-6.74 (m, 1H), 6.82 (dt, 1H),

6.96-7.24 (m, 7H), 7.38-7.42 (m, 3H), 7.64-7.68 (m. 2H), 9.55 (d, 1H), 10.62 (br, 1H). Anal. (C25H29NO-HCI) C, H, N.

EXAMPLE 22

(R)-N,N-Diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamine dihydrochloride

[0108] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-cyanoethenyl)phenyl]-3-phenylpropanamine (3.20 g, 7.07 mmol)
was dissolved in 100 % acetic acid and 10% Pd/C (0.52 g) was added. The mixture was hydrogenated (60 psi) overnight
at room temperature. The catalyst was filtered off and the solvent was evaporated. The residue was dissolved in water,

basifled with sodium hydroxide (11 M). extracted with ethyl acetate. the organic phase was dried (MgSO,,), and evap-
orated. The residue was chromatographed on silica (toluene-ethyl acetate-triethylamine-methanol, 20:5:1.5:1). The

amine was redissolved in diethyl ether and a HCI-saturated diethyl ether solutionfwas carefully added. The precipitate
was filtered off wich gave 0.30 g (10 %); ‘H NMR(CD3OD)51.29 (m, 12H), 1.88 (m, 2H), 2.51(m, 2H), 2.59 (t, 2H),
2.88 (t, 2H), 3.04 (t, 2H), 3.68 (m. 2H), 4.40 (t, 1H), 4.55 (bs, 1H), 6.76 (d, 1H), 6.93 (d, 1H), 7.03 (s, 1H), 7.19 (t, 1H),

7.30 (t, 2H), 7.37 (ct, 2H); mp. 226-228 °C; [oc]D +11.5° (c=1.0, methanol). Anal. (C24H36N2O‘2HCl) C. H. N.
[0109] The starting compound (R)-N,N-diisopropyl-3-[2-benzyloxy-5-(2-cyanoethenyl)pheny|]-3-phenylpropan-
amine was prepared as follows:

22.1 (R)-N,N-Diisopropyl-3-[2-benzyIoxy-5-(2-cyano-ethenyl)phenyl]-3-phenylpropylamine

[0110] To a solution of (R)-N.N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (13.87 g, 28.87
mmol) (prepared as described in WO 94/11337, Example 1) in DMF (140 mL) was added triethylamin (5.00 mL, 36.10

mmol), Pd(OAc)2 (0.32 g, 1.44 mmol), tri(o-toly|)phosphine (1.76 g, 5.77 mmol) and acrylonitrile (2.39 mL, 36.10 mmol).
The reaction mixture was stirred overnight at 115 °C in a sealed flask equipped with a reflux condenser under nitrogen
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atmosphere. The resulting mixture was concentrated, and the residue was dissolved in diethyl ether, washed with

aqueous 2 M sodium hydroxide and water. The organic phase was dried (MgSO4) whereafter petroleum ether was
added to the organic phase and a precipitate was formed. Recrystallisation from ethanol yielded 5.50 g (42%). ‘H NMR
(CDCI3) 5 0.90 (s, 6H), 0.95 (s, 6H), 2.15 (q. 2H), 2.35 (q, 2H), 2.95 (m, 2H), 4.40 (1, 1H), 5.05 (s, 2H), 5.70 (d, 1H),
6.85 (d, 1H), 7.10-7.50 (m, 13H).

EXAMPLE 23

(R)-N,N-Diisopropyl-3-[5-3—(acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride

[0111] To a solution of (R)-N,N-diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, (Example
22), (0.45 g, 1.23 mmol) in methanol (45 mL) was added acetic anhydride (0.23 mL, 2.47 mmol). The mixture was

stirred for 3 h at room temperature and then evaporated to dryness. The residue was dissolved in H20, basified with
aqueous 11 M sodium hydroxide and extracted with toluene. The organic layer was dried with MgSO4, filtered and
evaporated. The amine was dissolved in diethyl ether and a HCI-saturated diethyl ether solution was carefully added.
The precipitate formed was filtered off to give 0.55 g (100 %). ‘H NMR (CD3OD) 8 1.27 (m, 12H), 1.75 (m, 2H), 2.08
(s, 3H), 2.52 (m, 4H), 3.04 (t, 2H), 3.20 (t, 2H), 3.68 (m, 2H), 4.40 (t, 2H), 6.72 (d, 1H), 6.90 (d, 1H), 6.99 (s, 1H), 7.19
(t, 1H), 7.30 (m, 4H); mp. 171-175 °C; [a]D +3.6° (c=0.5, methanol). (C_,_5H38N2O2*HCl) C, H, N.

EXAMPLE 24

(R)-N,N-Diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride

[0112] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-cyanoethenyl)phenyl]-3-phenylpropylamine (Example 22.1), (4.00
g, 8.84 mmol) was treated as described in Example 22, but the hydrogenation was performed at atmospheric pressure.

Yield 1.35 g (38 %); ‘H NMR(CD3OD)51.14 (s, 6H), 1.16 (s, 6H), 2.50 (m, 2H), 2.79 (t, 2H), 3.05 (t, 2H), 3.68 (m,
2H), 4.39 (t, 2H), 6,75 (d, 1H), 6.98 (d, 1H), 7.09 (s, 1H), 7.19 (t, 1H), 7.32 (m, 4H); mp. 156-159 °C; [oc]D+4.0° (c=0.5,
methanol); Anal. (C24H32N2O*1.0HCl‘0.25H2O) C, H; N: calcd, 6.9; found, 6.4.

EXAMPLE 25

(R)-N,N-Diisopropyl-3-[5-(2-carbamoylethyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride.

[0113] A solution of (R)-N,N-diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine (Example 24),
(2.00 g, 5.48 mmol), in conc. HCI was stirred at 50 °C for 2 h and then evaporated. The residue was dissolved in water,

basified with aqueous 11 M sodium hydroxide and extracted with toluene. The organic layerwas dried (MgSO4), filtrated
and evaporated. The residue was chromatographed on toluene-ethyl acetate-triethylamine-methanol, 7:2:1:1. The

product was obtained from dietyl ether-hydrogen choride. Yield 0.9 g (39%); ‘H NMR (CD300) 5 1.31 (m, 12H), 2.44
(t, 2H), 2.53 (m, 2H), 2.78 (t, 2H), 3.04 (t, 2H), 3.67 (m, 2H), 4.39 (t, 1H), 6.72 (d, 1H), 6.82 (d, 1H), 7.02 (s, 1H), 7.18

(t, 1H), 7.32 (m, 4H); mp. 200-202 °C; [oc]D +7.6° (c=0.5, methanol). Anal. (C24H34N_-,_O2"1.0HCI *0.5H2O) C, H, N.

EXAMPLE 26

(R)-N,N-Diisopropyl-3-[5-(2-carboxyethyI)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride

[0114] To a solution of (R)-N,N-diisopropyl-3-[5-(2-carbamoylethyl)-2-hydroxyphenyl]-3-phenylpropanamine (ob-
tained in Example 25), (0.50 g, 1.31 mmol) in ethanol (15 mL) and H20 (10 mL) was added KOH (3.75 g, 66.8 mmol).

The mixture was stirred overnight at 100 °C. The solvent was evaporated and the residue redissolved in H20 and
washed with diethyl ether. The aqueous layer was acidified with cone. HCl and the precipitate was collected by filtration
and washed with 2 M HCI. The product was fractionated on a reversed-phase PEP RPC HR 30/26 (Pharmacia Biotech

AB, Sweden) column using a gradient of 20-60% acetonitrile with 0.1% TFA. Fractions were pooled and hydrochloric

acid (2 mL, conc.) was added and the solvent was evaporated. The residue was crystallised from methanol-diethyl
ether to give 0.37 g (0.96 mmol, 74%); ‘H NMR(CD3OD)81.28(m, 12H), 2.48 (m, 4H), 2.76 (t, 2H), 3.04 (t, 2H), 3.67

(m, 2H), 4.39 (t, 1H), 6.72 (d, 1H), 6.92 (d, 1H), 7.00 (s, 1H), 7.19 (t, 1H), 7.32 (m, 4H); mp. 205-207 °C; [(2110 +3.7°
(c=1.0, methanol). Anal. (C24H33NO3"1.0HC|) C, H, N.
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EXAMPLE 27

(R)-(N,N-Diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine dihydrochloride

[0115] (R)-N,N-Diisopropy|-3- (5-azido-2-benzyloxyphenyl) -3-phenylpropanamine (0.90 g, 2.03 mmol) was dis-

solved in acetic acid and 10% Pd/C (210 mg, cat.) was added. The mixture was stirred and exposed to H2 (1 atm.) at
room temperature overnight. The Pd/C catalyst was filtered off, and the filtrate evaporated. The residue was dissolved

in water and basified with aqueous 11 M sodium hydroxide, extracted with diethyl ether, dried (MgSO4) filtrated and
evaporated. The crude residue was chromatographed on silica (n-hexane-ethanol-triethylamine, 7:3:1). The hydro-

chloride was obtained from dietyl ether hydrogen chloride. The resulting oil was freeze-dried from water. Yield 0.30 g
(37 %);1H NMR (DMSO)81.13 - 1.33 (m, 12H), 2.47 (m, 2H), 2.82 (br, 1H), 2.98 (br, 1H), 3.57 (br, 2H), 4.38 (t, 1H),
6.96 (d, 1H), 7.08 (d, 1H), 7.19 (s, 1H), 7.22 (m, 1H), 7.32 (m, 4H), 10.05 (br, 2H), 10.13 (s, 1H); mp. 180-183 °C; [a],;,
+21.0° (c=0.1, methanol). Anal. (C21H3oN2O‘2.0HCl'0.5H2O) C, H, N.

[0116] The starting compound (R)-N,N-diisopropyI-3-(5-azido-2-benzyloxyphenyl)-3-phenylpropanamine was pre-
pared as follows:

27.1 (R)-N,N-Diisopropyl-3-(5-azido-2-benzyloxyphenyl)-3-phenylpropanamine

[0117] To a mixture of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3—phenylpropanamine (10.00 g, 20.81
mmol) (prepared as described in WO 94/11337, Example 1) and Mg (1.57 g, 64.52 mmol) in THF (50 mL) was added
1,2-dibromoethane (3.59 mL, 41.63 mmol) and the solution was self-refluxing for a while. The mixture was refluxed for

1 h whereafter the solution was cooled and tosyl azide (4.10 g, 20.81 mmol) in diethyl ether (100 mL) was added with

constant stirring while keeping the temperature at 0 °C wherafter the temperature was allowed to rise to room temper-
ature for 4 h. A solution of tetra-sodium pyrophosphate decahydrate (4.46 g, 10.00 mmol) in 50 mL water was added.

A precipitate was filtered off and the filtrate was evaporated. The residue was extracted with diethyl ether, the organic
phase was dried (MgSO4) and evaporated. The residue was chromatographed on silica (n-hexane-ethanol, 8:2). The

product was crystallised from ethanol to give 1.15 g (13 %); IR (KBr) 2116 (N3) cm‘; ‘H NMR (CDCI3) 5 0.92 (d, 12H),
2.10 (m, 2H), 2.33 (m, 2H), 2.95 (m, 2H), 4.40 (t, 1H), 5.00 (s, 2H), 6.81 (d, 2H), 6.97 (s, 1H), 7.10 - 7.40 (m, 10H).

EXAMPLE 28

(R)-N,N-Diisopropyl-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride

[0118] To a solution of (R)-N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine (0.25 g, 0.76 mmol)

in 0.78 M HCI (5.35 mL, 4.20 mmol) was added NaNO2 (0.05 g, 0.76 mmol) dissolved in H20 (0.4 mL) at -10 °C and
the mixture was stirred for 20 minutes. To the mixture was added NaN3, (57 mg, 0.88 mmol) dissolved in H2O (0.4
mL), and the mixture was stirred at -10 °C for 30 minutes. The mixture was basified (pH 7-8) with aqueous 11 M sodium

hydroxide and extracted with diethyl ether. The diethyl ether phase was dried (MgSO4) and evaporated to give an oil,
which was chromatographed on silica (toluene-ethyl acetate-triethylamine 7:2:1). The product was dissolved in diethyl
ether and hydrogen chloride in diethyl ether was added. The precipitate was filtered to give (0.07 g, 0.18 mmol, 24%)
of light-brown crystals. IR (KBr) 2111 (N3) cm“; ‘H NMR (CD3OD) 8 1.29 (m, 12H), 2.50 (m, 2H), 3.04 (m, 2H), 3.68
(m, 2H), 4.40 (t, 1H), 6.68 (s, 1H), 6.81 (m, 2H), 7.23 (m, 1H), 7.35 (m, 4H); mp. 131-134 °C; [a]D—5.0° (c=0.1, methanol).
[0119] The starting compound (R)-N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine was pre-
pared as follows:

28.1 (R)-N,N-diisopropyI-3-(2-hydroxyphenyl)-3-phenylpropanamine

[0120] A solution of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (prepared as de-

scribed in WO 94/11337, Example 1 ) (7.30 g, 15.2 mmo|)treated as described in Example 1 .3 above. Yield 4.47 g (94 %).

28.2 (R)-N,N-Diisopropyl-3-[2-hydroxy-5-(4-methylphenylazo)phenyl]-3-phenylpropanamine

[0121] NaNO2 (0.27 g, 4.30 mmol) was added to a mixture of hydrochloric acid (0.64 mL, 7.70 mmol, cone.) and p-
methylaniline (0.41 g, 3.80 mmol) in ice-water (20 mL). The mixture was stirred at 0 °C for 10 min. and then added to

an ice-cold solution of (R)-N,N-diisopropyl-3-(2—hydroxyphenyl)-3-phenylpropanamine (1.00 g, 3.21 mmol) in THF
(3mL), H20 (12 mL) and sodium hydroxide (0.69 g, 17.32 mmol). After stirring the mixture for 20 minutes, it was

extracted with toluene, dried (MgSO,), and evaporated to give an oil, which was chromatographed on (toluene-ethyl
acetate-triethylamine 8:1 :1) to give 0.83 g, 1.93 mmol, (60%) of the title compound. ‘H NMR (CDCI3) 5 1.12 (d, 6H),
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1.19 (d, 6H), 2.22 (m, 1H), 2.43 (m, 5H), 2.79 (m, 1H), 3.32 (m, 2H), 4.57 (d, 1H), 6.98 (d, 1H), 7.24 (m, 3H), 7.36 (m,
4H), 7.66 (m, 4H).

28.3 (R)-N,N-Diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine

[0122] A solution of Na2S2O,, (1.23 g, 12.8 mmol) in water (10 mL) was added to a solution of (R)-N,N-diisopropyl-
3-[2-hydroxy-5-(4-methylphenylazo)phenyl]-3-phenylpropanamine (0.55 g, 1.28 mmol) in ethanol (50 mL) at 75 °C
during 15 min. More dry Na2S2O4 (1.23 g, 12.8 mmol) was added in 10 portions. Water was added to the solution

which was then extracted with diethyl ether. The organic layer was dried (M9304) and evaporated to give an oil, which
was chromatographed on silica (n-hexane-ethanol-triethylamine 723:1) to give an oil. The product was dissolved in
ethanol and hydrogen chloride in diethyl ether was added. The solvent was evaporated, redissolved in water and
vacuum-dried wich yielded 0.25 g (60%).

EXAMPLE 29

(R)-N,N-Diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)-phenyl]-3-phenylpropanamine hydrochloride

[0123] A solution of (R)-N,N-diisopropyl-3-[5-(2-ethoxycarbonylethyl)-2-hydroxyphenyl]-3-phenylpropanamine (2.0
g, 4.86 mmol) in THF (50 mL) was added dropwise to LAH (0.28 g, 7.29 mmol). After stirring for 2 h, the reaction was
quenched and the solvent evaporated. The residue was recrystallized from ethanol-water. The product was dissolved

in ethanol and hydrogen chloride in diethyl ether was added. White crystals were filtered off to give 0.82 g (46%); mp.

204-207 °C; [(1119 +12.8° (c=1.0, methanol); ‘H NMR (DMSO) 8 1.18 (t, 6H), 1.24 (t, 6H), 1.63 (m, 2H), 2.47 (m, 4H),
2.87 (br, 2H), 3.38 (q, 2H), 3.57 (br, 2H), 4.32 (t, 1H), 4.42 (t, 1H), 6.74 (d, 1H), 6.83 (d, 1H), 7.03 (s, 1H), 7.17 (t, 1H),
7.30 (m, 4H) Anal. (C24H35NO2'1.0HCI) C, H, N.

[0124] The starting compound (R)-N,N-diisopropyl-3-[5-(2-ethoxycarbonylethyl)-2-hydroxypheny|]-3-pheny|propan-
amine was prepared as follows:

29.1 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-ethoxycarbonylethy|)phenyl]-3-phenylpropanamine

[0125] A solution of triethyl phosphonoacetate (6.93 mL, 34.92 mmol) in THF (50 mL) was added dropwise to NaH

(0.84 g, 29.10 mmol, 80%). The mixture was cooled to 0 °C and (R)-N,N-diisopropy|-3-(2-benzy|oxy—5-formylphenyl)-
3-phenylpropanamine, prepared as described in Example 17.1, (5.00 g, 11.64 mmol) in THF (50 mL) was added drop-
wise. The mixture was stirred for 3 h at 0 °C. The solvent was evaporated and the residue was redissolved in toluene

and washed twice with water. The organic layer was dried (MgSO4) and the solvent evaporated to give 5.0 g (86%).

29.2 (R)-N,N-Diisopropyl-3-[5-(2-ethoxycarbonylethyl)-2-hydroxyphenyl]-3-phenylpropanamine

[0126] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-ethoxycarbonylethyl)pheny|]—3-phenylpropanamine (3.0 g, 5.98

mmol)was treated as described in Example 1.3. Yield 2.0 g (81%); ‘H NMR(CDCl3)81.08(d, 6H), 1.12 (d, 6H), 1.18
(t, 3H), 2.05 (m, 2H), 2.37 (m, 4H), 2.72 (t, 2H), 3.22 (m, 2H), 4.03 (q, 2H), 4.48 (m, 1H), 6.55 (s, 1H), 6.86 (m, 2H),
7.28 (m, SH).

EXAMPLE 30

N,N-Diisopropyl-3-(5-ethylaminomethyl-2-hydroxyphenyl)-3-phenylpropanamine

[0127] (R)-N,N-Diisopropyl-3-(5-formyl-2-hydroxyphenyl)-3—phenylpropanamine (prepared in Example 7.1) (1.23 g,
3.62 mmol) was dissolved in methanol (20 mL). Ethylamine [3.62 mL, 21.7 mmol (6M hydrochloric acid in methanol)]
and sodium cyanoborohydride (0.14 g, 2.17 mmol) were added. The mixture was stirred overnight at room temperature.
The solvent was evaporated and the residue was chromatographed on silica (toluene-ethyl acetate-triethylamine 7:3:
1). The product was dissolved in diethyl ether and hydrogen chloride in diethyl ether was added. The resulting oil was
stirred in diethyl ether over night to give crystals. Yield 0.70 g (44%); mp. 140-142 °C; [a]D -5.0° (c=0.5, methanol); ‘H
NMR (CD3OD) 8 1.30 (m, 15H), 2.59 (m, 2H), 3.05 (m, 4H), 3.70 (m, 2H), 4.07 (s, 2H), 4.42 (t, 1H), 6.85 (d, 1H), 7.20
(m, 2H), 7.30 (t, 2H), 7.41 (d, 2H), 7.50 (s, 1H) Anal. (C24H36N2O"2.0HC|*0.5H2O) C,H,N.
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EXAMPLE 31

N-Cyclobutyl-N-methyI-3-(2-hydroxyphenyl)-3-phenylpropanamine hydrochloride

[0128] A solution of N-cyclobutyl-N-methyl-3-(2-benzyloxy-5—bromophenyl)-3-phenylpropanamine (1.60 g, 3.44
mmol) was hydrogenated over Pd/C (160 mg, 10%) in acetic acid at room temperature overnight. The solution was
basified with sodium hydroxide (11 M) and the mixture was filtered. The filtrate was extracted with ethyl acetate, dried
(MgSO4) and the solvent evaporated. The residue was chromatographed on silica (toluen-triethylamine 9:1 ). The free
amine was dissolved in diethyl ether and hydrogen chloride in diethyl ether was added to give an oil. The oil was

crystallised in 2-propanol to give 0.90 g (79%); mp. 153-155 “C; ‘H NMR(CD3OD)81.78 (m, 2H), 2.22 (m. 4H), 2.48
(m, 2H), 2.72 (s, 3H), 2.95 (br, 2H), 3.68 (m, 1H), 4.44 (t, 1H), 6.78 (t, 1H), 6.79 (d, 1H), 7.03 (t, 1H), 7.12 (d, 1H), 7.18
(t, 1H), 7.28 (t, 2H), 7.34 (d, 2H); Anal. (C20H25NO’1.0 HCI'0.3 2-propanol) C, H, N.

[0129] The starting compound N-cyclobutyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine was
prepared as follows:

31.1 N-Cyclobutyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine

[0130] 5 M HCl—methanol (3.50 mL, 17.71 mmol) was added to a solution of cyclobutylamine (4.50 mL, 53.15 mmol)
in methanol (14 mL). The mixture was added to 3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanal (Example 20.1),
(3.50 g, 8.86 mmol), followed by sodium cyanoborohydride (0.389 g, 6.20 mmol). The reaction mixture was stirred at

room temperature overnight. The solvent was evaporated and the residue was chromatographed on silica (toluene-

ethyl acetate-triethylamine 92:4:4).Yield 2.61 g (65%); ‘H NMR (CDCI3) 5 1.57 (m, 5H), 2.14 (m, 4H), 2.47 (t, 2H), 3.16
(m, 1H), 4.45 (t, 1H), 5.00 (s, 2H), 6.75 (d, 1H), 7.10-7.47 (m, 12H).

31.2 N-CycIobutyl-N-methyI-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine

[0131] 5 M HCI-methanol (0.46 mL, 2.32 mmol), formaldehyde (0.870 g, 28.97 mmol) and sodium cyanoborohydride
(0.255 g, 4.056 mmol) were added to a solution of N-cyclobutyl-3-(2-benzy|oxy-5-bromophenyl)-3-phenylpropanamine
(2.61 g, 5.79 mmol) in methanol (8 mL). The reaction mixture was stirred at room temperature overnight. The solvent
was evaporated and the residue was chromatographed on silica (hexane-triethylamine, 9:1). Yield 1.59 g (59%); ‘H
NMR (CDCI3) 8 1.59 (m, 2H), 1.73 (m, 2H), 1.91 (m, 2H), 2.06 (s, 3H), 2.16 (m, 4H), 2.68 (m, 1H), 4.38 (t, 1H), 5.00
(s, 2H), 6.72 (d, 1H), 7.12-7.58 (m, 12H).

EXAMPLE 32

N-Cyclopentyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine hydrochloride

[0132] N-Cyclopentyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (2.46 g, 5.14 mmol) was
treated as described in Example 31. The crude was not chromatographed but crystallised from aqueous ethanol. Yield

1.24 g (70%) ‘H NMR (DMSO) 8 1.48 (br, 1H), 1.66 (br, 2H), 1.85 (br, 1H), 2.46 (br, 2H), 2.68 (s, 3H), 2.87 (br, 2H),
3.53 (m, 1H), 4.35 (t, 1H), 6.77 (t, 1H), 6.83 (d, 1H), 7.01 (t, 1H), 7.16 (t, 1H), 7.27 (t, 3H), 7.33 (cl, 2H), 9.57 (br, 1H),
10.85 (br, 1H); mp 169-172 °C; Anal. (C21H27NO"HCl) C, H, N.

[0133] The starting compound N-cyclopentyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine was
prepared as follows:

32.1 N-Cyclopentyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine

[0134] 3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanaI, prepared as described in Example 20.1, (7.00 g, 17.71

mmol) was treated with cyclopentylamine as described in Example 31.1. Yield 4.9 g (59%); ‘H NMR (CDCI3) 8 1.20
(m, 2H), 1.40-1.80 (m, 6H), 2.18 (m, 2H), 2.55 (t, 2H), 2.98 (m, 1H), 4.45 (t, 1H), 5.00 (s, 2H), 6.75 (d, 1H), 7.10-7.45
(m, 12H).

32.2 N-Cyclopenthyl-N-methyl-3-(2-benzyIoxy-5-bromophenyl)-3-phenylpropanamine

[0135] A solution of N-cyclopentyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (3.50 g, 7.53 mmol) was
treated as described in Example 31.2. Yield 2.46 g (68%); ‘H NMR (CDCI3) 6 1.10-1.80 (m. 8H), 2.19 (m, 5H), 2.36
(m, 2H), 2.58 (m, 1H), 4.37 (t, 1H), 4.98 (S, 2H), 6.72 (d, 1H), 7.10-7.50 (m, 12H).
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EXAMPLE 33

N,N-Diisopropyl-3-(2-arninophenyl)-3-phenylpropanaminehydrochloride

[0136] LAH (0.94 g, 24.8 mmol) was added to a solution of N,N-diisopropyl-3-(2-aminophenyl) -3-phenylpropenyla-
mide (1.6 g, 4.98 mmol) in THF (90 mL). The mixture was stirred for 72 h at room temperature. The reaction was
quenched and the solvent evaporated. The crude residue was fractionated on a reversed-phase PEP RPC HR 30/26
(Pharmacia Biotech AB, Sweden) column using 20 % acetonitrile with 0.1% TFA. Hydrochloric acid was added to the

pure fractions and the solvent was evaporated. The residue was redissolved in water and freeze-dried giving 88 mg
(5%) ; mp 138 - 142 °C; ‘H NMR (DMSO) 8 1.25 (m, 12H), 2.47 (m, 1H), 2.65 (m, 1H), 2.87 (m, 1H), 3.13, (m, 1H),
3.59 (br, 2H), 4.58 (t, 1H), 7.20 - 7.37 (m. 5H), 7.42 (m, 2H), 7.54 (d, 2H), 9.94 (br, 2H). Anal. (C21H30N2"HCI‘H2O) C,
N, H: ca|cd.8.5; found 7.9.

[0137] The starting compound N,N-diisopropyl-3-(2-aminophenyl)-3-phenylpropenylamide was prepared as follows:

33.1 2-(3,5-Dimethyl-4-hydroxyphenylazo)benzophenone

[0138] A slurry of ice (500 mL), hydrochloric acid (16.8 mL, 202 mmol, conc.), 2-aminobenzophenone (20.00 g, 101
mmol) and NaNO2 (9.0 g, 131 mmol) were added to a stirred solution of 2,6—dimethylphenol (18.40 g, 151 mmol) and
sodium hydroxide (16.20 g, 404 mmol) in ice-cold water (100 mL). After 20 minutes the mixture was extracted with

diethyl ether. The organic phase was washed with hydrochloric acid (6 M), NaHCO3(aq), dried (MgSO,,) and the solvent
evaporated. The crude residue was chromatographed on silica (toluene) and pure fractions were pooled and evapo-
rated to give a red oil. The oil was crystallised in hexa'ne/toluene to give 7.73 g (23%).

33.2 2-(3,5-Dimethyl-4-tosyloxypheny|azo)benzophenone

[0139] A mixture of 2-(3,5-dimethyl-4-hydroxyphenylazo)-benzophenone (7.73 g, 23.41 mmol) and tosyl chloride
(9.4 g, 49 mmol) in pyridine (20 mL) was stirred at 90 °C for 9 h. Water was added and the mixture was extracted with

diethyl ether. The organic phase was washed with sodium hydroxide (2 M) and hydrochloric acid (2 M), dried (MgSO4)
and the solvent evaporated. The product was crystallised in ethanol to give 7.62 g (67%); ‘H NMR (CDCI3) 5 2.08 (s,
6H), 2.49 (s, 3H), 7.05 (s, 2H), 7.37 (m, 4H), 7.48 (m, 1H), 7.62 (m, 3H), 7.82 (m, SH).

33.3 N,N-Diisopropyl-3-[2-(3,5-dimethyl-4-tosyloxyphenylazo)phenyl]-3-phenylpropenamide

[0140] 2-(3,5-Dimethyl-4-tosyloxyphenylazo)benzophenone (7.22 g, 14.9 mmol) was treated as described in Exam-

ple 4.2 but with 3 eq of N,N-diisopropylacetamide diethylphosphonate and sodium hydride. Yield 4.5 g (50%). ‘H NMR

(CDCI3) 8 0.72 (d, 3H), 0.82 (br, 3H), 1.28 (d, 3H), 1.42 (d, 3H), 2.10 (s, 3H), 2.14 (s, 3H), 2.45 (s, 3H), 3.25 (m, 1H),
4.28 (m, 1H), 6.05 and 6.63 (s, 1H), 7.00 - 7.90 (m, 15H).

33.4 N,N-Diisopropyl-3-[2-(3,5-dimethyl-4-hydroxyphenylazo)phenyl]-3-phenylpropenamide

[0141] A solution of potassium hydroxide (10.3 mL, 6 M) and N,N-diisopropyl-3-[2-(3,5-dimethyl-4-tosyloxyphenyla-
zo)phenyl]-3-phenylpropenamide (3.5 g, 5.74 mmol) in ethanol (110 mL) was refluxed for 1 h. The mixture was acidified
with hydrochloric acid (conc.) and the solvent evaporated. The residue was partioned between toluene and water. The

organic layer was dried (M9304) and the solvent evaporated. The crude residue was chromatographed on silica (tol-

uene-ethyl acetate 9:2). Yield 1.3 g (50%). ‘H NMR (CDCI3) 5 0.71 (d, 3H), 0.80 (br, 3H), 1.27 (d, 3H), 1.40 (d, 3H),
2.20 (s, 3H), 2.23 (s, 3H), 3.25 (m, 1H), 4.35 (m, 1H), 5.52 (brd, 1H), 6.05 and 6.60 (s, 1H), 7.00 - 7.80 (rn, 11H).

33.5 N,N-Diisopropyl-3-(2-aminophenyl)-3-phenylpropenamide

[0142] N,N-Diisopropyl-3-[2-(3,5-dimethyl-4-hydroxyphenylazo)phenyl]-3-phenylpropenamide (2.58 g, 5.68 mmol)
was treated as described in Example 28.3. The crude residue gave crystals from aqueous ethanol. Yield 1.23g (67%).

EXAMPLE 34

N.N-Diisopropyl-3-(benzoxazol-2-yl)-3-phenylpropanamine,hydrochloride

[0143] A mixture of N,N-diisopropyl-3-ethoxycarbonyl-3-phenylpropanamine (2.51 g, 8.6 mmol), 75% aqueous eth-
anol (15 mL) and 2 M NaOH (8.5 mL, 17 mmol) was refluxed over night. After evaporation of the solvent, the residue
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was made acidic with 2 M HCI and the solvent was evaporated. A mixture of the residual semicrystalline oil was heated

with o-aminophenol (1.8 g, 16.5 mmol) and polyphosphorlc acid (12 g) at 200°C for 2 hours under N2. The somewhat
cooled hard solid was dissolved in water and washed once with diethyl ether. The aqueous phase was made alkaline

(11 M NaOH) and extracted twice with diethyl ether. The combined organic phases were dried (Na2SO4) and the solvent
evaporated. The crude product was chromatographed on silica (petroleum ether/triethylamine 97:3). The pure amine
was precipitated as hydrochloride from diethyl ether affording white crystals, 1.27 g (39%): mp 197-198°C; ‘H NMR

(CDCI3) 6 1.49 (m, 12H), 2.80-3.20 (m. 4H), 3.48 (br, 2H), 4.45 (t, 1H), 7.25-7.48 (m, 8H), 7.70 (m, 1H), 11.48 (br, 1H).
[0144] The starting compound N,N-diisopropyl-3-ethoxycarbonyl-3-phenylpropanamine was prepared as follows:

34.1 N,N-Diisopropyl-3-cyano-3-phenylpropanamine

[0145] Sodium hydride, 80% in mineral oil (2.82 g, 94 mmol), was washed with petroleum ether and dried under a

N2-stream. Dry DMF (100 mL) was added. Benzyl cyanide (12.1 g, 103 mmol) was added to the stirred suspension
over a period of 20 min. The temperature rose to approx. 45°C. The mixture was stirred for another 15 min. 2-Chlo-
roethyldiisopropylamine (15.4 g, 94 mmol) was added. All the amine was consumed within 30 min. Most of the DMF

was evaporated under reduced pressure and the residue was dissolved in water/diethyl ether. The aqueous phase
was extracted once with diethyl ether and the combined organic phases were extracted twice with 2 M HCI. The com-

bined aqueous phases were made alkaline (11 M NaOH) and extracted twice with diethyl ether. The combined organic
phases were then dried (Na2SO4) and the solvent was evaporated. The crude product was chromatographed on silica
(petroleum ether-triethylamine, 40:1), affording the title compound, 16.8 g (67%), as a colourless |iquid.1H NMR
(CDC|3)51.01 (m, 12H), 1.97 (m, 2H), 2.62 (m, 2H), 3.00 (m, 2H), 4.02 (dd, 1H), 7.17-7.40 (m, 5H).

34.2 N,N-Diisopropyl-3-carbamoyl-3-phenylpropanamine

[0146] N,N-Diisopropy|—3-cyano-3-phenylpropanamine (11.6 g, 47.5 mmol) was mixed with H2804 (90%, 100 mL)
and the mixture was stirred at 100°C for 30 min. The reaction mixture was poured on ice, made alkaline (11 M NaOH)
and extracted twice with diethyl ether. The combined organic phases were dried (Na-2804) and the solvent evaporated,
affording the title compound as a colourless oil, 12.4 g (100%); ‘H NMR(CDCl3)81.26(m, 12H), 2.14 (m, 1H), 2.60
(m, 1H), 2.73 (t, 2H), 3.31 (m, 2H), 3.86 (t, 1H), 6.06 (br, 2H), 7.51- 7.61 (m, SH).

34.3 N,N-Diisopropyl-3-ethoxycarbonyI-3-phenylpropanamine

[0147] N,N-Diisopropyl-3-carbamyl-3-phenylpropanamine (26.5 g 0.100 mol) was added into aqueous ethanol (90%,
300 mL) containing conc. HNO3 (13.3 g, 0.21 mol) and refluxed for five days. Most of the solvent was evaporated under
reduced pressure and the residue was mixed with water/diethyl ether. The organic phase was washed once with water.

The combined aqueous phases were made alkaline (11 M NaOH) and extracted twice with diethyl ether. The combined

organic phases were then dried (Na2SO4) and the solvent evaporated. The crude product was chromatographed on
silica (petroleum ether-triethylamine, 97/3), to afford the title compound as a colourless liquid, 20.1 g (68.7%): ‘H NMR
(CDCI3) 8 0.96 (m, 12H), 1.21 (t, 3H), 1.81 (m, 1H), 2.22 (m, 1H), 2.40 (t, 2H), 3.66 (dd, 1H), 4.12 (m, 2H), 7.20-7.32
(m, 5H).

EXAMPLE 35

N,N-Diisopropyl-3-(oxazoI-5-yl)-3-phenylpropanaminehydrochloride

[0148] Freshly distilled methylisonitrile (1.66 g, 40.4 mmol) was dissolved in dry THF (75 mL) under N2-atmosphere
and the mixture was cooled to -78°C. 1.4 M n-BuLi (29 mL, 40.5 mmol) was slowly added to the solution, followed by
N,N-diisopropyl-3-ethoxycarbonyl-3-phenylpropanamine (4.71 g, 16.2 mmol) in THF (10 mL). The reaction temperature
was allowed to rise to -20°C, at which the reaction was quenched with HOAc (10 mL). The solvent was evaporated
and the residue was mixed with diethyl ether/water. The organic phase was washed once with water and the combined

aqueous phases were made alkaline with 11 M NaOH and extracted twice with diethyl ether. The organic phases were

put together, dried (Na2SO,,) and the solvent evaporated. The crude product was chromatographed on silica (chloro-

form-methanol-conc. ammonia, 490:10:1). The pure amine was precipitated with HCI-saturated diethyl ether, affording
the title compound as a glassy oil, 1.4 g (48%). ‘H NMR(CD3OD)81.21-1.40(m, 12H), 2.57 (m, 1H), 2.68 (m, 1H),
2.91 (m, 1H), 3.23 (m, 1H), 3.72 (m, 2H), 4.41 (dd, 1H), 7.39 (m, 5H), 7.52 (s, 1H), 9.13 (s, 1H).
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EXAMPLE 36

N,N-Diisopropyl-3-(imidazol-4(5)-yl)-3-phenylpropanamine dihydrochloride

[0149] N,N-Diisopropyl-3-oxazo|-5-y|—3-phenylpropanamide (0.76 g 2.6 mmol) was mixed with formamide (5 mL).
The mixture was heated at 175°C for 6 hours. The solvent was evaporated under vacuum (1 mm Hg) and the residue
was partitioned between 1 M HCI and diethyl ether. The aqueous phase was made alkaline (11 M NaOH) and extracted

twice with diethyl ether. The combined organic phases were dried (Na2SO4) and the solvent evaporated. The light
brown oil was dissolved in diethyl ether and added to a suspension of lithium aluminium hydride (LAH) (0.70 g, 5.4
mmol) in diethyl ether. The reaction mixture was stirred at ambient temperature overnight. The reaction was quenched,
and the solvent was evaporated. The crude amine was dissolved in EtOAc and precipitated as a hydrochloride salt

with HCI-saturated diethyl ether to afford the title compound as hygroscopic crystals, 0.32 g (35%) : ‘H NMR (CDCl3)
8 1.38(m, 12H), 2.80 (m, 2H), 3.00 (m, 1H), 3.16 (m, 1H), 3.64 (br, 2H), 4.41 (m, 1H), 6.89 (s, 1H), 7.27-7.41 (m, 5H),
8.78 (s, 1H), 10.32 (br, 2H),

[0150] The starting compound N,N-diisopropyl-3-oxazol-5-yI-3-phenylpropanamide (0.76 g 2.6 mmol) was prepared
as follows:

36.1 3-Cyano-3-phenylpropanoic acid

[0151] Ethyl cinnamate (85.3 g, 0.484 mol), potassium cyanide (64.2 g, 0.986 mol) and ammonium chloride (38.9 g,
0.726 mol) were mixed with aqueous DMF (90%, 360 mL). The mixture was stirred at 105°C for 7 hours. The somewhat

cooled mixture was filtered and most of the DMF was evaporated. The residue was taken up in diethyl ether and 1 M

HCI. Theaqueous phase was extracted twice with diethyl ether. The combined diethyl ether phases were evaporated
and the black oil was suspended in EtOH (200 mL) and 2 M NaOH (250 mL) and stirred at ambient temperature for 2
hours. The mixture was diluted with brine (200 mL) and water (400 mL) and washed twice with diethyl ether. After
acidification (12 M HCI) the aqueous phase was extracted three times with diethyl ether. The pooled organic phases
were dried (Na2SO4) and the solvent evaporated affording the title compound as a black oil, 74 g (87%): ‘H NMR

(CDCI3) 5 1.05 (d, 3H), 1.17 (d, 3H), 1.22 (d, 6H), 2.68 (dd, 1H), 3.16 (dd, 1H), 3.4 (br, 1H), 3.76 (m, 1H) 4.19 (dd, 1H),
7.31 (m, 5H), 8.9 (br, 1H). -

36.2 N,N-Diisopropyl-3-cyano-3-phenylpropanamide

[0152] 3-Cyano-3-phenylpropanoic acid (67.7 g, 0.389 mol) was dissolved in 2-PrOH. To the filtered acid solution

was carefully added KOH (18.4 g, 0.33 mol) dissolved in 2-PrOH (200 mL), diethyl ether (100 mL) was added and the

precipitate was filtered off. The dried acid salt (51.9 g, 0.24 mol) was suspended in benzene (400 mL) and oxalyl
chloride was carefully added. The reaction mixture was stirred at 80°C for 2 hours. The solvent was evaporated and
the residue was co-evaporated twice with benzene. The brown oil was dissolved in benzene (200 mL) and cooled in
an icebath. A solution of diisopropylamine (82 g, 0.81 mol) in benzene (200 mL) was added to the stirred reaction

mixture during 45 min. The mixture was left to slowly warm up to room temperature overnight. The solvent was evap-
orated and the residue was taken up in diethyl ether and 1 M HCI. The organic phase was washed once with water,

once with 1 M NaOH, again with water, dried (Na2SO4) and the solvent evaporated to afford the title compound as a

dark brown oil, 41.7 g (41%): ‘H NNR (CDCI3)81.07 (d,3H), 1.17 (d, 3H), 1.36 (m, 6H), 2.77 (m, 1H), 2.97 (m, 1H),
3.51 (br, 1H), 3.81 (m, 1H), 4.50 (dd, 1H), 7.39 (m, 5H).

36.3 N,N-Diisopropyl-3-carbamoyl-3-phenylpropanamide

[0153] N,N-Diisopropyl-3-cyano-3-phenylpropanamide (21.1 g, 82 mmol) was dissolved in EtOH (130 mL) and 2 M
NaOH (100 mL). Hydrogen peroxide (30%, 20.2 mL, 200 mmol) was added and the mixture was stirred at ambient

temperature for two hours. The resulting precipitate was filtered, washed with water and dried. yielding the title com-

pound as white crystals, 15.6 g (69%): ‘H NMR(CDCl3)61.09(d,3H), 1.19 (d, 3H), 1.31 (m, 6H), 2.51 (dd, 1H), 3.30
(dd, 1H), 3.41 (m, 1H), 4.02 (m, 1H),4.18 (dd, 1H), 5.7 (br, 1H), 6.4 (br, 1H), 7.21-7.42 (m, 5H).

36.4 N,N-DiisopropyI-3-ethoxycarbonyl-3-phenylpropanamide

[0154] N,N-Diisopropyl-3-carbamoyl-3-phenylpropanamide was treated as described in Example 34:3 (two days of
reflux and no chromatography) which gave the title compound as a colourless semicrystalline oil, 15.9 g (93%): ‘H
NMR (CDCI3) 8 1.19 (m, 9H), 1.36 (m, 6H), 2.53 (dd, 1H), 3.18 (dd, 1H), 3.4 (hr, 1H), 3.98 (m, 1H), 4.15 (m, 3H), 7.31
(m, 5H).
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36.5 N,N-Diisopropyl-3-oxazol-5-yl-3-phenylpropanamide

[0155] The method described for Example 35 above was used, starting from N,N-diisopropyl-3-ethoxycarbonyl-
3-phenylpropanamide. The crude was chromatographed on silica (petroleum ether-EtOAc, 3:2), affording the title com-

pound as a light yellow oil, 0.77 g (46%): ‘H NMR (CDCI3) 51.00 (d, 3H), 1.14 (d, 3H), 1.29 (m, 6H), 2.98 (m, 2H), 3.4
(br, 1H). 3,93 (rn, 1H), 4.79 (t, 1H), 6.82 (s, 1H), 7.28 (m, 5H), 7.76 (s, 1H).

EXAMPLE 37

N,N-Diisopropyl-3-(oxazoI-2-yl)-3-phenylpropanamine hydrochloride

[0156] A mixture of N,N-diisopropyl-3-carbamoyl-3-phenylpropanamine, prepared in Example 34.2 (4.05 g, 15.4
mmol), 1,2-dichloroethyl ethyl ether (2,32 g, 16.2 mmol), water (0.300 g, 16.6 mmol) and formic acid (50 mL) was
stirred at 75°C for 3 hours. The formic acid was evaporated and the residue was dissolved in water/diethyl ether. The
aqueous phase was made alkaline (11 M NaOH) and extracted twice with diethyl ether. The combined organic phases
were dried (Na2SO4) and the solvent evaporated. The crude product was chromatographed on silica (petroleum ether-

triethylamine 97:3). The pure amine was precipitated as hydrochloride salt with HCI-saturated diethyl ether, affording

the title compound as white crystals, 0.61 g (12%): mp 157-158°C; ‘H NMR(DMSO(d5))51.11 (m, 12H), 2.35 (m, 1H),
2.63 (m, 1H), 3.03 (m, 2H), 3.56 (rn, 2H), 4.45 (m, 1H), 7.21-7.40 (rn, 6H) 8.06 (d, 1H), 10.20 (br, 1H).

EXAMPLE 38

N,N-Diisopropyl-3-phenyl-3-(thiazol-2-yl)propanamine hydrochloride

[0157] The title compound was prepared in an analogous manner to that described in Example 37. N,N-Diisopropyl-
3-phenyl-3-thiocarbamoylpropanamine (1.11 g, 4.0 mmol) yielded white crystals of the title compound, 1.12 g (82%):

mp 155—156°C; ‘H NMR (CDCI3) 8 1.37 (rn, 12H), 2.75-3.15 (rn, 4H), 3.60 (rn, 2H), 4.45 (t, 1H), 7.25-7.36 (m, 6H),_
7.71 (d, 1H), 11.30 (br, 1H).

[0158] The starting compound N,N-diisopropyl-3-phenyl-3-thiocarbamoylpropanamine was prepared as follows:

38.1 N,N-DiisopropyI-3-phenyI-3-thiocarbamoylpropanamine

[0159] H28 was bubbled into a solution of N,N-diisopropyl-3-cyano-3-phenylpropanamine, prepared in Example 34.1,
(3.45 14.3 mmol) and triethylamine (2.0 g, 20 mmol) in dry pyridine (10 mL) until saturation was achieved. The stirred
reaction was held under H28-atmosphere at 65°C for 5 days. The pyridine was evaporated and the crude product was
chromatographed on silica (chloroform-methanol-conc. ammonia 380220: 1 ), yielding the title compound as a colourless

glassy oil, 3.1 g (78%): ‘H NMR (CDCI3) 5 0.99 (m, 12H), 2.07 (m, 1H), 2.40 (m, 3H), 3.05 (rn, 2H), 4.10 (t, 1H),
7.20-7.45 (m 5H), 7.7-8.1 (b, 1H), 8.0-8.5 (br, 1H).

EXAMPLE 39

N,N-Diisopropyl-3-(4-methylthiazol-2-yl)-3-phenylpropanamine hydrochloride

[0160] The title compound was prepared in an analogous manner to that described in Example 37. N,N-Diisopropyl-
3-phenyl-3-thiocarbamoylpropanamine, prepared in Example 38.1, (1.5 g, 5,4 mmol), and 2-chloroacetone (0.75 g,

8.1 mmol) yielded the title compound as a white amorphous substance, 1.1 g (56%): mp 178-181°C; ‘H NMR (CDCl3)
8 1.44 (m, 12H), 2.50 (s, 3H), 2.98 (m, 3H), 3.18 (rn, 1H), 3.60 (m, 2H), 6.94 (d, 1H), 7.30-7.47 (rn, 5H), 11.15 (br, 1H).

EXAMPLE 40

N,N-Diisopropyl-3-(thiazoI-5-yl)-3-phenylpropanamine hydrochloride

[0161] The title compound was prepared in an analogous manner to that described in Example 35. Reaction with N,
N-diisopropylamine-3-ethoxythiocarbonyl-3-phenylpropanamine (1.14 g, 3.7 mmol) gave a crude that was chromato-

graphed on silica (petroleum ether-triethylamine 97:3), affording white crystals of the title compound, 0.19 g (30%):
mp 193—194°C; ‘H NMR(CDCl3)51.1.34(m, 12H), 2.35 (m, 4H), 5.56 (rn, 2H), 4.29 (t, 1H), 7.26-7.39 (m, 5H), 7.73
(s, 1H), 8.71 (s, 1H) 11.61 (br,1H).

[0162] The starting compound N,N-diisopropylamine-3-ethoxythiocarbonyl-3-phenylpropanamine was prepared as
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follows:

40.1 N,N-Diisopropyl-3-ethoxythiocarbonyl-3-phenylpropanamine

[0163] HCI-gas was bubbled through an ice-cold solution of N,N-diisopropyl-3-cyano-3-phenylpropanamine (2.9 g,
12 mmol), prepared in Example 34.1, in dried ethanol (50 mL, molecular sieve 3 A) until saturation. The stirred reaction
was held under HCI-atmosphere at room temperature overnight. The solvent was carefully evaporated and the remain-

ing oil was dissolved in dry pyridine (100 mL). To this solution was added triethylamine (5.7 g, 56 mmol) and to the
_ now thick suspension was bubbled HZS until saturation was achieved. The dark olive-green reaction mixture was held
under a H28-atmosphere at 65°C overnight. The solvent was evaporated and the residue was partioned between 1 M

HCI and diethyl ether. The aqueous phase was made alkaline (11 M NaOH) and extracted twice with diethyl ether. The
combined organic phases were dried (Na2SO4) and the solvent evaporated. The crude product was chromatographed
on silica (chloroform-methanol-conc. ammonia, 198:1 :1 ), affording the title compound as a straw-coloured liquid, 1.24
g (33%): ‘H NMR (CDCI3) 50.95 (m, 12H), 1.34 (t, 2H), 1.97 (m, 1H), 2.37 (m, 3H), 2.98 (m, 2H), 4.10 (t, 1H)4.46 (m,
2H), 7.13-7.39 (m, 5H).

EXAMPLE 41

N,N-Diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyl) - propanamine fumarate

[0164] To a suspension of lithium aluminium hydride (LAH) (0.51 g 13.3 mmol) in THF (30 mL), N,N—diisopropyl-
3-(2-hydroxyphenyl)-3-(2-thienyl)propanamide (2.0 g, 5.33 mmol) was added and warmed to 50°C overnight. The re-
action mixture was quenched and the solvent was evaporated. The residue was dissolved in diethyl ether and extracted
twice with 2 M HCI, and the combined aqueous phases were washed twice with diethyl ether. The aqueous phase was
made alkaline (11 M NaOH) and extracted three times with diethyl ether, the combined organic phases were washed
once with brine, dried (MgSO4) and the solvent evaporated. The pure amine was crystallised from methanol as its

fumarate, yielding the title compound as white crystals, 1.52 g (58%): mp 203-205°C; ‘H NMR(DMSO)81.00(d, 12H),
2.02 (q, 2H), 2.33 (m, 2H), 3.18 (m 2H), 4,62 (t, 1H), 6.50 (s, 1H), 6.68-7.18 (m, 6H), 7.28 (t, 1H).
[0165] The starting compound N.N-diisopropyl-3-(2-hydroxyphenyl)-3-(2-thieny|)propanamide was prepared as fol-
lows:

41.1 N,N-DiisopropyI-3-(2-thienyl)propenamide

[0166] 2-Bromothiophene (2.28 g, 14.0 mmol), N,N—diisopropylacrylamide (1.55 g, 10.0 mmol), pa|ladium(ll)acetate
(34 mg, 0.15 mmol), tri-o-tolylphosphine (183 mg, 0.6 mmol), tri-n-butyl amine (2.04 g, 11.0 mmol) and dry DMF (5

mL) were mixed under a N2-atmosphere. The mixture was heated to 130°C for 9 hours. Diethyl ether and H20 was
added to the somewhat cooled mixture. The aqueous phase was extracted twice with diethyl ether. The combined

organic phases were washed twice with 2 M HCI, once with water, once with brine, and dried (MgSO4), and the solvent
was then evaporated. The crude product was chromatographed on silica (petroleum ether-ethyl acetate 4:1 ), affording
a yellow oil, 1.58 g (66%): ‘H NMR (CDCI3) 8 1.35 (br, 12H), 3.9 (br, 1H), 4.1 (br 1H), 6.65 (d, 1H), 7.00-7.30 (m, 3H),
7.72 (d, 1H).

41.2 2-Methoxyphenyllithium

[0167] 2-Methoxybromobenzene (8.44 g 45.1 mmol) was dissolved in dry diethyl ether (15 mL). The mixture was
cooled to -78°C. n-BuLi (17.8 mL, 45.0 mmol) was added and the mixture was stirred for one hour at -78°C and then

for 20 min. at -10°C. The aryl lithium solution was used immediately.

41.3 N,N-DiisopropyI-3-(2-methoxyphenyI)-3-(2-thienyl)propanamide

[0168] Copper(l)bromide dimethyl sulfide complex (4.63 g 22.5 mmol) was dissolved in dimethyl sulfide (18 mL), and
diethyl ether (15 mL). The solution was cooled to 0°C, whereafter 2-methoxyphenyllithium (41.2) (45 mmol) was added.
After 10 min., the temperature was lowered to -78°C. Trimethylsilylchloride (4.89 g, 45.0 mmol) was added, followed
by N,N-diisopropyl-3-(2-thienyl)propenamide (41.1) (3.56 g, 15 mmol) in diethyl ether (20 mL). The temperature was

allowed to slowly rise to room temperature overnight. The reaction was quenched with saturated NH4Cl (10 mL) and
conc. ammonia (10 mL). Diethyl ether (80 mL) was added and the mixture was filtered through Celite. The aqueous
phase was extracted twice with diethyl ether. The combined organic phases were washed once with brine and dried

(MgSO4). The solvent was evaporated and the crude product was chromatographed on silica (petroleum ether-ethyl
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acetate 3:1), affording a yellow oil, 3.75 g (73%): ‘H NMR (CDCI3) d 1.12 (t, 6H), 1.29 (t, 6H), 3.02 (m, 2H), 3.4 (br,
1H), 3.80 (S, 3H), 4.03 (m, 1H), 5.26 (t, 1H), 6.8-7.3 (m, 7H).

41.4 N,N-Diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyI)propanamide

[0169] A solution of N,N-diisopropyl-3-(2-methoxyphenyl)-3-(2-thienyl)propanamide (2.37 g, 6.9 mmol) in dichlo-
romethane(35 mL) was cooled down to -78°C and boron tribromide (5.9 g 23.57 mmol) was added. The reaction mixture

was allowed to slowly warm to room temperature. The reaction was quenched by slow addition of water (20 mL). The

pH was adjusted to around 6 with NaHCO3(s) and the mixture was extracted three times with CHZCIZ. The combined
organic phases were washed once with brine, dried (MgSO4) and the solvent was evaporated. This crude product
(2.46 g, 107%) was used without further purification. ‘H NMR (CDCI3) 8 1.05 (d, 3H), 1.20 (m, 6H), 1.35 (d, 3H), 3.16
(m, 2H), 3.4 (br, 1H), 4.0 (m, 1H), 5.24 (dd. 1H), 6.7-7.2 (m. 7H).

[0170] Examples 42-54 and 57 and 58 were prepared with the methodology described for Example 41, starting with
the appropriate acrylamides and aryl bromides.

EXAMPLE 42

N,N-Diisopropyl-3-(2,4-dihydroxyphenyl)-3-(2-thienyl)propanamine

[0171] The crude product was crystallised from petroleum ether/ethyl acetate affording the title compound, 0.41 g
as slightly pink crystals: mp 102-109°C;1H NMR(CDC|3)61.11 (m, 12H), 2.01 (m, 1H), 2.41 (m, 2H), 2.72 (m, 1H),
3.26 (m, 2H), 4.66 (dd, 1H), 6.30 (dd, 1H), 6.45 (d. 1H), 6.73 (d, 1H), 6.91-7.00 (m, 2H), 7.17 (dd, 1H).

EXAMPLE 43

N,N-Diisopropylamine-3-(2-methoxyphenyl)-3-(2-thienyl)propanamine, fumarate

[0172] White crystals, 0.95 g: mp 153-155°C; ‘H NMR(CD3OD)51.28(m, 12H), 2.48 (m, 2H), 3.05 (m, 2H), 3.68
(m, 2H), 3.85 (s, 3H), 4.71 (t, 11-1), 6.68 (s, 2H), 6.89-7.03 (m, 4H), 7.20-7.30 (m, 3H).

EXAMPLE 44

N,N-Diisopropyl-3-(2,4-dimethoxyphenyl)-3-(2-thienyl)propanamine fumarate

[0173] White crystals, 1.52 g: mp 103-109°C; ‘H NMR (CD300) 81.28(m, 12H), 2.46 (m, 2H), 3.04 (m, 2H), 3.66
(m, 2H), 3.77 (s, 3H), 3.82 (s, 3H), 4.60 (1, 1H), 6.46-6.58 (m, 2H), 6.68 (s, 2H), 6.91-6.97 (m, 2H), 7.o9- 7.26 (m, 2H).

EXAMPLE 45

N,N-Diisopropyl-3-(3-methoxyphenyl)-3-(2-thienyl)propanamine hydrochloride

[0174] White crystals, 1.16 g: mp 95-97°C;1H NMR (CD3OD)81.28 (d, 12H), 2.49 (m, 2H), 2.96 (m, 1H), 3.13 (m,
1H), 3.68 (m, 2H), 3.77 (S, 3H), 4.31 (t, 1H), 6.83 (m, 1H), 6.68-7.02 (m, 4H), 7.27 (m, 2H).

EXAMPLE 46

N,N-Diisopropyl-3-(4-methoxyphenyl)-3-(2-thienyl) - propanamine hydrochloride

[0175] White amorphous substance, 0.50 g: mp 157-160°C; ‘H NMR (CD3OD)61.31 (m, 12H), 2.47 (m, 2H), 2.94
(m, 1H), 3.12 (m, 1H) 3.68 (br, 2H), 3.77 (s, 3H), 4.28 (t, 1H), 6.87-7.00 (m, 4H), 7.23-7.32 (m, 3H).

EXAMPLE 47

N-lsopropyl-N-methyl-3-(2-methoxyphenyl)-3-(2-thienyl)propanamine fumarate

[0176] White crystals, 1.32 9: mp 141—143°C; ‘H NMR (CD3OD) 8 1.24 (m, 6H), 2.50 (m, 2H), 2.73 (S, 3H), 3.04 (m,
2H), 3.58 (m, 1H), 3.84 (s, 3H), 4.73 (t, 1H), 6.68 (s, 2H), 6.96 (m, 4H), 7.24 (m, 3H).

30

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0684



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0685

10

15

20

25

30

35

40

45

50

55

EP 1 019 358 B1

EXAMPLE 48

N,N-Diisopropyl-3-phenyI-3-(2-thienyl)propanamine, hydrochloride

[0177] White crystals, 0.74 g: mp 165-166°C; ‘H NMR (CD3OD) 5 1.28 (cl, 12H), 2.52 (m, 2H), 2.96 (m, 1H), 3.13
(m, 1H), 3.70 (br, 2H), 4.34 (1, 2H), 6.92-7.04 (m, 2H), 7.20-7.42 (m, 6H),

EXAMPLE 49

N-Cyclohexyl-N-methyl-3-phenyI-3-(2-thienyl)propanamine hydrochloride

[0178] White crystals, 1.1 g: mp 197-199°C; ‘H NMR (CD3OD) 8 1.15-1.52 (br, 5H), 1.68 (br, 1H). 1.90 (br, 4H), 2.51
(br, 2H), 2.78 (S, 3H), 2.91-3.40 (m, 3H), 4.31 (t, 1H), 6.92-7.04 (m, 2H), 7.20-7.40 (m, 6H).

EXAMPLE 50

N,N-DiethyI-3-phenyl-3-(2-thienyI)propanamine fumarate

[0179] White crystals, 1.7 g (tot. 49 %): mp 135-137°C; ‘H NMR (CD3OD) 5 1.22 (t, 3H), 2.50 (m, 2H), 2.90-3.26 (m,
6H), 4.30 (t, 1H), 6.68 (S, 2H), 6.92-7.03 (m, 2H), 7.20-7.40 (m, 6H).

EXAMPLE 51

N-Isopropyl-N-methyl-3-phenyl-3-(2-thienyI)propanaminehydrochloride

[0180] White crystals, 1.6 g: mp 139-144°C; ‘H NMR(CD3OD)51.24(m,6H),2.52(m, 2H), 2.75 (s, 3H), 3.03 (m,
2H), 3.59 (m, 1H). 4.32 (t, 1H), 6.92-7.04 (m, 2H), 7.20-7.40 (m, 6H).

EXAMPLE 52

N-[3-Phenyl-3-(2-thienyl)propyl]pyrrolidine fumarate

[0181] Crystallisation from 2-propanol, 1.1 g: mp 144-145°C; ‘H NMR (CD3OD)82.02(m,4H)2.31 (m, 2H),2.97-3.42
(m, 6H), 4.29 (t, 1H), 6.69 (s, 2H), 6.91-7.01 (m, 2H), 7.18-7.38 (m, 6H).

EXAMPLE 53

N-[3-Phenyl-3-(2-thienyl)propyI]piperidine hydrochloride

[0182] The hydrochloride was crystallised from ethylmethylketone, 0.84 9: mp 193-194°C; ‘H NMR (CD3OD) 8
1.40-2.00 (b, 6H), 2.54 (rn, 2H), 2.82-3.80 (m, 6H), 4.29 (t, 1H), 6.91-7.03 (m, 2H), 7.20-7.42 (m, 6H).

EXAMPLE 54

N,N-DiisopropyI-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyl)propanamine hydrochloride

[0183] White crystals, 2.1 g: mp 205-210°C;1H NMR (CDC|3)51.36 (m, 12H), 2.18 (S, 3H), 2.63 (m, 2H), 2.95 (m,
2H), 3.54 (m, 4H), 4.61 (t, 1H), 6.76-7.01 (m, 5H), 7.16 (d, 1H).

EXAMPLE 55

(R") N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyI)-3-(2-thieny|)propanamine

[0184] To the racemic free base of N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-2-thienylpropanamine (20 g, 0.06
mol), prepared in Example 54, in abs. ethanol (50 g) was added L-(+)-tartaric acid (9.5 g 0.063 mol) in ethanol (60 g).
The salt formed was filtered off and crystallised twice from ethanol/methanol 10/1, 10 mL per gram of crystals, affording

the title compound as white crystals, (6.8 g, 14.1 mmol): mp 214-215°C; [a]Hg=+17.3° (c=3.82 in methanol).
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EXAMPLE 56

(S") N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyI)-3-(2-thienyl)propanamine

[0185] From the mother liquid from the first crystallisation to obtain (R") N,N-diisopropyl-3-(2-hydroxy-5-methy|phe-
nyl)-3-(2-thienyl)propanamine in Example 55, the free base was recovered. The amine was treated with a 5% excess

of D-(-)-tartaric acid in ethanol as above, yielding the title compound as white crystals, 6.1 g (12.7 mmol): mp 214°C;

[on]Hg=-17.5° (c=3.85 in methanol).

EXAMPLE 57

N,N-Diisopropyl-3-phenyI-3-(3-thieny|)propanamine hydrochloride

[0186] White crystals, 0.94 g: mp 141-142 ‘C; ‘H NMR(CDCI3)81.42 (m, 12H), 2.87 (m, 4H), 3.56 (br, 2H), 3.98 (t,
1H), 6.94 (dd, 1H), 7.27 (m, 7H), 11.4 (br, 1H).
[0187] The starting compound was prepared as follows:

57.1 N,N-Diisopropyl-3-(3-thienyl)propenamide

[0188] Sodium hydride, 60% in mineral oil (3.9 g, 98 mmol), was washed several times with petroleum ether and

dried under a stream of nitrogen. Sodium-dried THF was added followed by diethyl N,N-diisopropyl acetamidephos-
phonate (27.4 g, 98 mmol). When the evolution of gas had ceased, thiophene-3-aldehyde (10.0 g, 89.2 mmol) in THF
(50 mL) was added at such a rate that the temperature never exceeded 45°C. After one hour of stirring at ambient
temperature, the reaction was quenched with 4 mL of water and stirred for another hour. The solvent was evaporated
and the residue was taken up in diethyl ether/2M NaOH. The organic phase was washed once with water and once

with brine, dried (Na2SO4) and evaporated. The crude was chromatographed on silica (petroleum ether-ethyl acetate

4:1) affording the title compound as a light-brown oil, 14.8 g (70%): ‘H NMR (CDCI3) 81.37 (b, 12H), 3.86 (br, 1H),
4.10 (br, 1H), 6.68 (d, 1H), 7.27-7.41 (m, 3H), 7.59 (d, 1H).

EXAMPLE 58

N,N-DiisopropyI-3-(2-furanyl)-3-phenylpropanamine hydrochloride

[0189] White crystals, 60 mg: mp 139-141 “C; ‘H NMR(CDCl3)81.41 (br, 12H), 2.64 (m, 1H), 2.85 (m, 3H), 3.55
(m, 2H), 3.98 (t, 1H), 6.16 (d. 1H), 6.31 (dd, 1H), 7.30 (m, 6H), 11.4 (br, 1H).
[0190] The starting compound was prepared as follows:

58.1 N,N-Diisopropyl-3-(2-furanyI)propenamide

[0191] The title compound was obtained from furfural with the procedure described in Example 57.1, as a colourless

oil, 11.2 g (75%): ‘H NMR(CDC|3)51.32(d, 12H), 4.0 (br, 2H), 6.41 (m, 2H), 6.76 (cl, 1H), 7.38 (m, 2H).

EXAMPLE 59

N,N-Diisopropyl-3-(N-methylpyrrol-2-yl)-3-phenyl - propanamine fumarate

[0192] A solution of N,N-diisopropyl-3-(N-methyl-pyrr-2-yl)-3—pheny|-propanamide (4.92 g, 15.7 mmol) in THF (75
mL), was dropped into a stirred mixture of LAH (2.38 g, 62.8 mmol). Stirring was continued at 50 °C overnight. Standard
work-up gave the amine as a yellow oil, which was isolated as the fumarate salt, 2.74 g (42 %): m.p. 134-6°C; ‘H NMR

(CD3OD) 6 1.27 (d, 6H), 1.29 (d, 6H), 2.24 (m, 1H), 2.48 (m, 1H), 2.97 (dt, 1H), 3.26 (dt, 1H), 3,32 (s, 3H), 3.69 (septet,
2H), 4.08 (t, 1H), 6.05 (t, 1H), 6.16 (m, 1H), 6.57 (dd, 1H), 6.71 (s, 2H) and 7.19-7.34 (m, SH).
[0193] The starting compound was prepared as follows:

59.1 N,N-Diisopropyl-3-(N-methyIpyrrol-2-yl)-propenamide

[0194] The title compound was prepared from N-methyl-2-pyrrolaldehyde and N,N-diisopropyl-dimethylphosphon
acetamide analogously to Example 4.2, giving 7.61 g (92%): ‘H NMR(CDCl3) 5 1.32 (d, 6H), 1.35 (d, 6H), 3.68 (s, 3H),
4.00 (m, 2H), 6.13 (t, 1H), 6.55-6.66 (3H) and 7,57 (d, 1H).
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59.2 N,N-Diisopropyl-3-(N-methylpyrrol-2-yl)-3-phenyl - propanamide

[0195] The title compound was prepared from N,N-diisopropyl-3-(N-methylpyrrol-2-yl)-propenamide by a method

analogous to that described in Example 41.3, giving 4.92 g (78 %): ‘H NMR (CDCI3) 5 0.85-1.32 (4d from rotamers,
12H), 2.91 (d, 2H), 3.31 (s, 3H) 3.45 (m, 1H), 3.88 (m, 1H), 4.65 (t, 1H). 6.07 (2H), 6.50 (dd, 1H) and 7.15-7.22 (5H).

EXAMPLE 60

3-(N-Methylpyrrol-2-yl)-3-phenyl-1-pyrrolidinopropane fumarate

[0196] The title compound was prepared analogously to Example 59, using N,N-tetramethylene-dimethylphosphon

acetamide, yield 950 mg (36 % tot.): m.p. 194-5°C; ‘H NMR(CD3OD)51.27(d, 12H), 2.2-2.6 (m, 2H) 3.05 (m, 2H),
3.66 (sept., 2H), 4.03 (t, 1H), 6.02 (two d, 2H), 6.64 (t, 1H), 6.69 (s, 2H) and 7.28 (m. 5H).

BIOLOGICAL EVALUATION

[0197] The pharmacological activity of compounds prepared in the Examples was tested using in vitro methods.

Functional in vitro studies

[0198] Male guinea pigs, weighing about 300 g, were killed by a blow on the neck and exsanguinated. Smooth muscle

strips of the urinary bladder were dissected in a Krebs-Henseleit solution (pH 7.4). The strip preparations were vertically
mounted between two hooks in thermostatically controlled (37°C) organ baths (5 ml). One of the hooks was adjustable
and connected to a force transducer (FT 03, Grass Instruments). The Krebs-Henseleit solution was continuously bub-
bled with carbogen gas (93.5% O2/6.5% CO2) to maintain the pH at 7.4. isometric tension was recorded by a Grass
Polygraph (Model 79D). A resting tension of approximately 5 mN was initially applied on each muscle strip and the

preparations were allowed to stabilise for at least 45 min. The resting tension was repeatedly adjusted and the prep-
arations were washed several times during the stabilisation period.

[0199] Carbachol (carbamylcholine chloride) was used as the standard muscarinic receptor agonist. In each exper-

iment, the viability of the preparations and the reproducibility of their contractile responses were initially tested by two
consecutive additions of a submaximal concentration (3 x 105 M) of carbachol. A concentration-response curve to
carbachol was then generated by cumulative addition of carbachol to the organ-bath (i.e., stepwise increase of the

agonist concentration until the maximal contractile response was reached), followed by washing out and a resting
period of at least 15 min. before a fix concentration of the test compound (antagonist) was added to the organ-bath.
After 60 min. of incubation with the antagonist, a second cumulative concentration-response curve to carbachol was

generated. Responses were expressed as per cent of the maximal response to carbachol. EC5o- values for carbachol
in the absence (control) and presence of antagonist were graphically derived and dose ratios (r) were calculated.
Dissociation constants, KB, forthe antagonists were calculated using equation (1) (Schild, H.l., Br. J. Pharmacol. Chem-
other. 1949, 4, 277-280), where [A] is the concentration of test compound:

KB = [A]/r-1 (1)

[0200] The KB values obtained are presented in Table 1 below.

Table 1

Example No. Example No. Example No.
1 499 23 45

46

47

48

49

50

51

52

53
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Table 1 (continued)

11 431 34 803 55 2

1773 56 360

59 690

707

     

1. A compound of Formula (I):

R3 R2

R4 R1

N/R6 I5 _ _. _

R /CH CH2 CH2 \R7
Ar

wherein:

R1 is hydrogen, hydroxy, alkyl, alkoxy, hydroxyalkyl, trifluoromethyl, amino, alkylcarbonylamino, alkylcarbony-
loxy, halogen,

R2 and R3 independently are hydrogen, hydroxy, alkyl, alkoxy, hydroxyalkyl, halogen, alkoxycarbonylalkyl,
carbamoyl, sulphamoyl,

R4 is to-hydroxyalkoxy, to-aminoalkoxy, w-aminoalkylamino, alkoxyalkyl, hydroxyalkoxyalkylaminoalkyl, alkox-
ycarbonylalkyl, dihydroxyalkyl, formyl, alkylcarbonyl, alkoxycarbonylalkyl, alkylcarbonylaminoalkyl, ami-
noalkyl, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, carbamoylalkyl, carboxamidoalkyl, carboxyl, amino,
nitro, cyano, nitrilo, cyanoalkyl, azido, alkyl having at least two carbon atoms, alkoxy having at least two carbon
atoms, hydroxyalkyl having at least two carbon atoms,

R5 is hydrogen, halogen, alkyl,

Ar is aryl or heteroaryl which may be mono- or independently disubstituted by alkyl, alkoxy, hydroxy, hydroxy-
alkyl, halogen, alkoxycarbonylalkyl, carbamoyl, sulphamoyl, and

R5 and R7 are hydrocarbyl groups which may be the same or different, together containing at least three carbon
atoms, and which may carry one or more hydroxy groups, and wherein carbon atoms may be interconnected

by oxygen atoms, and wherein R5 and R7 may form a ring together with the amine nitrogen;
with the provisos that (a) when:

(i) at least two of R2, R3 and R5 are other than hydrogen, or

(ii) R1 is other than hydroxy or methoxy, and Ar is other than phenyl that is ortho-substituted by hydroxy
or methoxy, or

(iii) Ar is heteroaryl, or

(iv) at least one of R5 and R7 is aromatic hydrocarbyl or cycloalkyl, then
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14.
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16.
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R4 may also be hydrogen, methyl, methoxy, hydroxymethyl, hydroxy, halogen, carbamoyl, sulphamoyl;
and (b), when Ar is unsubstituted phenyl, then R‘, R2, R3, R4 and R5 can not all be hydrogen;
their salts with physiologically acceptable acids and, when the compounds can be in the form of optical

isomers, the racemic mixture and the individual enantiomers.

The compound according to claim 1, wherein R4 is urhydroxyalkoxy, m—aminoalkoxy, araminoalkylamlno. alkoxy—
alkyl, hydroxyalkoxyalkylaminoalkyl, dihydroxyalkyl, formyl, alkylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl,
alkylcarbonylaminoalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl. carbamoylalkyl, carboxam-
idoalkyl, carboxyl, amino, nitro, cyano, nitrilo, cyanoalkyl, or azido.

The compound according to claim 2, wherein R1 is hydrogen or methyl, R2, R3 and R5 are either all hydrogen or
one of R2, R3 and R5 is methyl, methoxy, hydroxy, carbamoyl, sulphamoyl or halogen, and the others are hydrogen,
and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy, hydroxy, hydroxyme-
thyl, carbamoyl, sulphamoyl or halogen.

The compound according to claim 1, wherein Ar is heteroaryl.

The compound according to claim 4, wherein R‘ is hydrogen or methyl, and R2, R3, R4 and R5 are either all

hydrogen or one of R2, R3, R4 and R5 is methyl, methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or
halogen, and the others are hydrogen.

The compound according to claim 1, wherein R‘ is hydrogen, alkyl, hydroxyalkyl, trifluoromethyl, amino, alkylcar-
bonylamino, alkylcarbonyloxy, or halogen, and Ar is otherthan phenyl that is ortho-substituted by hydroxy or alkoxy.

The compound according to claim 6, wherein R‘ is hydrogen or methyl, R2, R3, R4 and R5 are either all hydrogen
or one of R2, R3, R4 and R5 is methyl, methoxy, hydroxy, carbamoyl, sulphamoyl or halogen, and the others are
hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy, hydroxy,
hydroxymethyl, carbamoyl, sulphamoyl or halogen.

The compound according to claim 1, wherein at least one of R5 and R7 is aromatic hydrocarbyl, cycloalkyl or a
hydrocarbyl chain wherein carbon atoms are interconnected by an oxygen atom in at least one position.

The compound according to claim 8, wherein R1 is hydrogen or methyl, R2, R3, R4 and R5 are either all hydrogen
or one of R2, R3, R4 and R5 is methyl, methoxy, hydroxy, carbamoyl, sulphamoyl or halogen, and the others are
hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy, hydroxy,
hydroxymethyl, carbamoyl, sulphamoyl or halogen.

The compound according to any one of claims 1 to 9, wherein R‘ is hydroxy, halogen, trifluoromethyl, amino,
methoxy or hydroxymethyl,

The compound according to any one of claims 1 to 10, wherein R2 and R3 independently are hydrogen, hydroxy
or hydroxymethyl.

The compound according to any one of claims 1 to 10, wherein R4 is hydrogen, formyl, alkoxycarbonyl, alkylcar-
bonyl, hydroxyalkyl, alkoxyalkyl, carboxamidoalkyl, carbamoylalkyl, aminoalkyl, amino, azido. cyanoalkyl, carboxy
or carboxyalkyl.

The compound according to claim 12, wherein R4 is hydrogen, formyl, hydroxymethyl, hydroxyethyl, hydroxypropyl,
hydroxybutyl, hydroxypentyl, hydroxyhexyl, ethoxymethyl, methoxycarbonyl, amino, aminopropyl, acetyl, 1,2-hy-
droxyethyl, ethylaminomethyl, or hydroxyethoxyethylaminoethyl.

The compound according to any one of claims 1 to 13, wherein R5 is hydrogen.

The compound according to any one of claims 1 to 14, wherein each of R5 and R7 independently signify a saturated

hydrocarbyl group, especially a saturated aliphatic hydrocarbyl group such as C,_5alkyl, especially C1_6a|kyl, or
adamantyl, R5 and R7 together containing at least three, preferably at least four carbon atoms.

The compound according to any one of claims 1 to 14, wherein R5 and R7 taken together form a ring with the
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amine nitrogen.

17. The compound according to any one of claims 1 to 16, wherein at least one of R5 and R7 comprises a branchedcarbon chain.

18. The compound according to any one of claims 1 to 17, wherein Ar is thienyl, pyrryl, thiazolyl. oxazolyl, methy|thi-
azolyl or methylpyrryl.

19. The compound according to claim 1, which is:

N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamine hydrochloride,

N.N-diisopropyl-3-(5-forrnyl-2-hydroxy-phenyl)-3-phenylpropanamine. or its (R)-isomer.

N,N-diisopropyl-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamine, or its (R)-isomer,
N,N-diisopropyI-3-(5-acetyl-2-hydroxyphenyl)-3-phenylpropanamine, or its (R)-isomer,

N,N-diisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)pheny|]-3-phenylpropanamine, or its (R)-isomer,
N,N-diisopropyl-3-[2-hydroxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamine, or its 3(R)-isomer,

N,N-diisopropyl-3(R)-[5-(1(R"),2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamine. or its 1(S*)-iso-mer,

N,N-diisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)phenyl]-3-phenylpropanamine, or its (R)-isomer,
N,N-diisopropyl-3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamine, or its (R)-isomer,
N,N-diisopropyl-3-[5-(3—aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, or its (R)-isomer,

N,N-diisopropyl-3-[5-(3-acetamidopropyl)—2-hydroxyphenyl]-3—phenylpropanamine. or its (R)-isomer,
N,N—diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine, or its (R)-isomer,
N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl)—3-phenylpropanamine, or its (R)-isomer,
N,N-diisopropyI-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamine, or its (R)-isomer,

N,N-diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)phenyl]-3-phenylpropanamine. or its (R)-isomer,
N-cyclobutyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine,
N,N-diisopropyl-3-(2—hydroxyphenyl)-3-(2-thienyl)propanamine, or

N,N-diisopropyl-3-(2-hydroxy-5—methylphenyl)-3-(2-thienyl)propanamine, or its (R)-isomer.

20. The compound according to any one of claims 1 to 19 for use as a pharmaceutically active substance, especially
as an anticholinergic agent.

21. A pharmaceutical composition comprising a compound according to any one of claims 1 to 19, and preferably a
compatible pharmaceutical carrier.

22. Use ofa compound according to any one of claims 1 to 19 for preparing an anticholinergic drug.

23. A method of preparing a compound according to any one of claims 1 to 19, which comprises:

a) reacting a compound of Formula II

R3 R2

R1

R5 /CH— CH2- CH2— H
Ar

wherein R1 to R5 and Ar are as defined in claim 1, and Y is a leaving group, with an amine HNR5.R7, wherein
R5 and R7 are as defined above, or

b) reducing a compound of Formula Ill
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R2 '

R1 6E R
_ _ _ III

A/SH CH2 co N<R.7
wherein R‘ to R7 and Ar are as defined in claim 1 and any hydroxy groups may be protected, or

c) N—a|kylaling a secondary amine of Formula IV

“LG
R3

R5

R2

R1

/CH—CH2-CH2-NH-Z ‘V
At

wherein R‘ to R5 and Ar are as defined in claim 1 and any hydroxy groups may be protected, and wherein Z
has the same meaning as R5 and R7, or

d) reducing a compound of Formula Va or Vb

‘ R3 R2

R1 6d R
5 _ _ _

R A/IC-CH2 cuz N(R

R3

. R5

7

Va

R2

R1

R6

/C\—CH2- CH2-N/\R7
Ar W

Vb

wherein R‘ to R7 and Ar are as defined in claim 1 and any hydroxy groups may be protected. and W signifies
a hydroxy group or halogen, or

37

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0691



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0692

10

15

20

25

30

35

40

45

50

55

EP 1 019 358 B1

e) in a compound of Formula VI

R4 R; R6
5 VI

R /CH—CH2—CH2—N<R7
Ar

wherein R2 to R7 and Ar are as defined in claim 1, and R1a is carboxyl or alkoxy, converting We to hydroxy, or

f) in a compound of Formula VII

2
R3o Rb

R1

R5 W
Rf, A/rCH—CH2—C[-I2-N<R7

wherein R1, R5, R7 and Ar are as defined in claim 1. and one of Rzb to R5b is alkylene and the others are as
defined in claim 1 for R2 to R5, reducing alkylene to alkyl, hydroxyalkyl or dihydroxyalkyl. or

g) in a compound of Formula I as defined in claim 1, converting one or more of groups R‘ to R5 to another or
other groups R‘ to R5, or

n) reacting a compound of Formula Vlll

wherein R‘ to R7 are as defined in claim 1, and X is oxygen or sulphur, with a compound of Formula IX
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CH3N=C: IX

to form a compound of Formula la

R3 R2

R4 R1

, / R6
5 l

Xi?
wherein R‘ to R7 and X are as defined above, or

i) reacting a compound of Formula Vlll above, wherein X is oxygen, with a compound of Formula X

to form a compound of Formula lb

on

@E x
NH2

R3 R2

1%’ RI 6R
5 lb

R gH—CH2—CH2-N<R7
0’ W

wherein R1 to R7 are as defined in claim 1, or

j) converting a compound of Formula XI
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R3 R2

R4 R1

o R6

R5 cH_cH2—&_N( 7 X1
R

0

\=N

wherein R‘ to R7 are as defined in claim 1, to a compound of Formula XII

wherein R1 to R7 are as defined in claim 1, or

k) convening a compound of Formula XIII

wherein R‘ to R7 are as defined in claim 1. and X is oxygen or sulphur. to a compound of Formula XIV
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wherein R‘ to R7 and X are as defined above. and R3 and R9 independently are hydrogen or alkyl, and

i) when necessary splitting off hydroxy protecting groups in the compounds obtained,

ii) if desired converting the obtained bases of Formula I into salts thereof with physiologically acceptable acids.
or vice versa, and/or

iii) if desired separating an obtained mixture of optical isomers into the individual enantiomers.

Patentanspriiche

1. Eine Verbindung der Formel (I);

 R5

R5 /CI-F cH2—cH2—N(
Ar

R7

worin:

R‘ Wasserstoff, Hydroxyl, Alkyl. Alkoxy, Hydroxyalkyl. Trifluormethyl, Amino, Alkylcarbonylamino. Alkylcarbo-
nyloxy, Halogen ist,

R2 und R3 unabhangig voneinander Wasserstoff, Hydroxy, Alkyl, Alkoxy, Hydroxyalkyl, Halogen, Alkoxycar-
bonylalkyl, Carbamoyl, Sulfamoyl sind,

R4 tn-Hydroxyalkoxy, m-Aminoalkoxy, (o—Aminoalkylamino, Alkoxyalkyl, Hydroxyalkoxyalkylaminoalkyl, Alkoxy-
carbonylalkyl. Dihydroxyalkyl, Formyl, Alkylcarbonyl, Alkoxycarbonylalkyl. Alkylcarbonylaminoalkyl, Aminoal-
kyl, Alkylaminoalkyl, Dialkylaminoalkyl, Carboxyalkyl. Carbamoylalkyl, Carboxamidoalkyl, Carboxyl, Amino,
Nitro, Cyano, Nitrilo, Cyanoalkyl. Azido, Alkyl mit wenigstens zwei Kohlenstoffatomen, Alkoxy mit wenigstens
zwei Kohlenstoffatomen, Hydroxyalkyl mit wenigstens zwei Kohlenstoffatomen ist,

R5 Wasserstoff. Halogen. Alkyl ist,

Ar Aryl oder Heteroaryl ist, welches mono- oder unabhangig disubstituiert sein kann mit Alkyl, Alkoxy, Hydroxy,
Hydroxyalkyl, Halogen, Alkoxycarbonylalkyl, Carbamoyl, Sulfamoyl, und

R5 und R7 Hydrocarbylgruppen sind, welche gleich oder verschieden sein kdnnen. die zusammen wenigstens
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drel Kohlenstoffatome enthalten und welche eine oder mehrere Hydroxygruppen tragen konnen, und wobei
die Kohlenstoffatome durch Sauerstoffatome miteinander verbunden sein kénnen und wobei R5 und R7 zu-

sammen mit dem Aminstickstoff einen Ring bilden kdnnen; unter den Vorbehalten, dass (a) wenn:

(i) wenigstens zwei von R3, R3 und R5 von Wasserstoff verschieden sind oder

(ii) R1 von Hydroxy oder Methoxy verschieden ist und Ar von Phenyl, das durch Hydroxy oder Methoxy
ortho-substituiert ist, verschieden ist oder

(iii) Ar Heteroaryl ist oder

(iv) wenigstens einer von R5 und R7 ein aromatisches Hydrocarbyl oder Cycloalkyl ist, dann

R4 ebenfalls Wasserstoff, Methyl, Methoxy, Hydroxymethyl, Hydroxy, Halogen, Carbamoyl, Sulfamoyl sein
kann;

und (b) wenn Ar ein unsubstituiertes Phenyl ist, dann R1, R3, R3, R4 und R5 nicht alle Wasserstoff sein konnen;

deren Salze mit physiologisch vertraglichen Sauren und, wenn die Verbindungen in Form von optischen lsomeren
vorliegen kénnen, die racemische Mischung der einzelnen Enantiomere.

Die Verbindung gemafl Anspruch 1, wobei R4 co-Hydroxyalkoxy, co-Aminoalkoxy, a)-Aminoalkylamino, Alkoxyalkyl,
Hydroxyalkoxyalkylaminoalkyl, Dihydroxyalkyl, Formyl, Alkylcarbonyl, Alkoxycarbonyl, Alkoxycarbonylalkyl, Alkyl-
carbonylaminoalkyl, Aminoalkyl, Alkylaminoalkyl, Dialkylaminoalkyl, Carboxyalkyl, Carbamoylalkyl, Carboxamido-
alkyl, Carboxyl, Amino, Nitro, Cyano, Nitrilo, Cyanoalkyl oder Azido ist.

Die Verbindung gemali Anspruch 2, wobei R‘ Wasserstoff oder Methyl ist, R3, R3 und R5 entweder alle Wasserstoff

sind oder einer von R3, R3 und R5 Methyl, Methoxy, Hydroxy, Carbamoyl, Sulfamoyl oder Halogen ist und die
anderen Wasserstoff sind, und Ar Phenyl oder Phenyl, welches mit Methyl, Methoxy, Hydroxy, Hydroxymethyl,
Carbamoyl, Sulfamoyl oder Halogen mono- oder unabhangig disubstituiert ist, ist.

Die Verbindung gemals Anspruch 1, wobei Ar Heteroaryl ist.

Die Verbindung gemafl Anspruch 4, wobei R‘ Wasserstoff oder Methyl ist und R2, R3, R4 und R5 entweder alle

Wasserstoff sind oder einer von R2, R3, R4 und R5 Methyl, Methoxy, Hydroxy, Hydroxymethyl, Carbamoyl, Sulfa-
moyl oder Halogen ist und die anderen Wasserstoff sind.

Die Verbindung geméfi Anspruch 1, wobei R1 Wasserstoff, Alkyl, Hydroxyalkyl, Trifluormethyl, Amino, Alkylcarbo-
nylamino, Alkylcarbonyloxy oder Halogen ist und Ar von Phenyl, das durch Hydroxy oder Alkoxy ortho-substituiert
ist, verschieden ist.

Die Verbindung gemal3 Anspruch 6, wobei R1 Wasserstoff oder Methyl ist, R3, R3, R4 und R5 entweder alle Was-

serstoff sind oder einer von R3, R3, R4 und R5 Methyl, Methoxy, Hydroxy, Carbamoyl, Sulfamoyl oder Halogen ist
und die anderen Wasserstoff sind, und Ar Phenyl oder Phenyl, welches mit Methyl, Methoxy, Hydroxy, Hydroxy-
methyl, Carbamoyl, Sulfamoyl oder Halogen mono- oder unabhangig disubstituiert ist, ist.

Die Verbindung gemafl Anspruch 1, wobei wenigstens einer von R5 und R7 ein aromatisches Hydrocarbyl, Cydo-
alkyl oder eine Hydrocarbylkette ist, wobei die Kohlenstoffatome ilber ein Sauerstoffatom in wenigstens einer
Position miteinander verbunden sind.

Die Verbindung gemafl Anspruch 8, wobei R1 Wasserstoff oder Methyl ist, R3, R3, R4 und R5 entweder alle Was-

serstoff sind oder einer von R3, R3, R4 und R5 Methyl, Methoxy, Hydroxy, Carbamoyl, Sulfamoyl oder Halogen ist
und die anderen Wasserstoff sind, und Ar Phenyl oder Phenyl, das mit Methyl, Methoxy, Hydroxy, Hydroxymethyl,
Carbamoyl, Sulfamoyl oder Halogen mono- oder unabhéngig disubstituiert ist, ist.

Die Verbindung gemafs irgendeinem der Ansprfiche 1 bis 9, wobei R1 Hydroxy, Halogen, Trifluormethyl, Amino,
Methoxy oder Hydroxymethyl ist

Die Verbindung gemals irgendeinem der Ansprfiche 1 bis 10, wobei R3 und R3 unabhéngig voneinander Wasser-

42

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0696



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0697

10

20

25

30

35

40

45

50

55

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

EP 1 019 358 B1

stoff, Hydroxy oder Hydroxymethyl sind.

Die Verbindung geméis irgendeinem der Anspriiche 1 bis 10, wobei R4 Wasserstoff, Formyl, Alkoxycarbonyl, Al-
kylcarbonyl, Hydroxyalkyl, Alkoxyalkyl, Carboxamidoalkyl, Carbamoylalkyl. Aminoaikyl, Amino, Azido, Cyanoalkyl.
Carboxy oder Carboxyalkyl ist.

Die Verbindung geméiis Anspruch 12, wobei R4 Wasserstoff, Formyl, Hydroxymethyl, Hydroxyethyl, Hydroxypropyl,
Hydroxybutyl, Hydroxypentyl, Hydroxyhexyl, Ethoxymethyl, Methoxycarbonyl, Amino, Aminopropyl. Acetyl,
1,2-Hydroxyethyl, Ethylaminomethyl oder Hydroxyethoxyethylaminoethyt ist.

Die Verbindung geméifl» irgendeinem der Anspriiche 1 bis 13, wobei R5 Wasserstoff ist.

Die Verbindung geméifl. irgendeinem derAnspriJche 1 bis 14, wobei jeder von R5 und R7 unabhéngig voneinander
eine geséttigte Hydrocarbylgruppe, insbesondere eine geséittigte aliphatische Hydrocarbylgruppe wie z. B. ein

CH3-Alkyl, insbesondere ein C1_6-Alkyl, oder Adamantyl bedeutet, wobei R5 und R7 zusammen wenigstens drei.
vorzugsweise wenigsiens vier Kohlenstoffatome enthalten.

Die Verbindung geméifl irgendeinem der Anspriiche 1 bis 14, wobei R5 und R7 zusammengenommen mit dem
Aminstickstoff einen Ring bilden.

Die Verbindung gema’[3 irgendeinem der Ansprflche 1 bis 16, wobei wenigstens einer von R5 und R7 eine verzweigte
Kohienstoffkette umfasst.

Die Verbindung geméifi irgendeinem der Anspriiche 1 bis 17. wobei Ar Thienyl, Pyrryl, Thiazolyl, Oxazoiyl, Me-
thylthiazolyi oder Methylpyrryl ist.

Die Verbindung geméfi Anspruch 1, welche

N,N-Diisopropyl-3-(2-fluorphenyl)-3-phenyipropanaminhydrochlorid,

N,N-DiisopropyI-3-(5-formyl-2-hydroxy-phenyl)-3-phenylpropanamin oder dessen (R)-lsomer,

N,N-Diisopropyl-3-(2-hydroxy—5-methyloxycarbonylphenyl)-3-phenylpropanamin oder dessen (R)-lsomer,
N,N-Diisopropy|-3-(5-acetyi—2—hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer,

N,N-Diisopropyl-3-[2-hydroxy-5-(2—hydroxyethyI)phenyl]-3-phenylpropanamin oder dessen (R)-lsomer,
N,N-Diisopropyl-3-[2-hydroxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamin oder dessen 3(R)-isomer.

N.N-Diisopropyl-3(R)-[5-(1(R*),2-dihydroxyethyl)-2-hydroxyphenyi]-3-phenylpropanamin oder dessen 1(S")
-lsomer,

N,N-Diisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)phenyl]-3—pheny|propanamin oder dessen (R)-lsomer,
N,N-Diisopropyl-3-(5-ethoxymethyI—2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer,
N,N-Diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3~phenyipropanamin oder dessen (R)-lsomer,

N,N-Diisopropyl-3-[5-(3-acetamidopropyl)-2-hydroxypheny|]—3-phenylpropanamin oder dessen (R)-lsomer,
N,N-Diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamin oder dessen (R)-lsomer,
N,N-Diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer,
N.N-Diisopropyl-3—(5-azido-2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer,

N,N-Diisopropyl-3-[2—hydroxy-5-(3—hydroxypropyI)pheny|]-3-phenylpropanamin oder dessen (R)-lsomer,
N-Cyclobuty|-N-methy|—3-(2-hydroxyphenyl)-3-phenylpropanamin,
N,N-Diisopropyl-3—(2-hydroxyphenyl)-3-(2-thienyi)propanamin oder

N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyl)propanamin oder dessen (R)-Isomer ist.

Die Verbindung gem:-its irgendeinem der Anspruche 1 bis 19 zur Verwendung als eine pharmazeutisch aktive
Substanz. insbesondere als ein anticholinerges Mittel.

Eine pharmazeutische Zusammensetzung, umfassend eine Verbindung geméis irgendeinem der Anspriiche 1 bis
19 und vorzugsweise einen kompatibien pharmazeutischen Tréiger.

Verwendung einer Verbindung geméfis irgendeinem der Anspriiche 1 bis 19 zur Herstellung eines anticholinergenArzneimittels.

Ein Verfahren zur Herstellung einer Verbindung geméii irgendeinem der Ansprijche 1 bis 19, welches umfasst:
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a) Umsetzen einer Verbindung der Formel ll

R3 R2

R1

R5 /CI-I— C1-I2--CH2- 31
AI

worin R1 bis R5 und Ar wie in Anspruch1 definiert sind und Y eine Abgangsgruppe ist, mit einem Amin HNRGR7,
wobei R5 und R7 wie oben definiert sind. oder

b) Reduzieren einer Verbindung der Formel Ill

R3

R4

R5

worin R‘ bis R7 und Ar wie in Anspruch 1

c) N-Alkylieren eines sekundéiren Amins

R5

R2

R1

R6 111'
/<.:H— cr~z2— co— N( R,

Ar

definiert sind und alle Hydroxygruppen geschfltzt sein kénnen, oder

der Formel IV

/CH- ct-12—c1-12-m4—z ‘V
Ar

worin R‘ bis R5 und Ar wie in Anspruch 1 definiert sind und alle Hydroxygruppen geschfltzt sein kénnen, und
worin Z dieselbe Bedeutung wie R5 und R7 aufweist, oder

d) Reduzieren einer Verbindung der Formel Va oder Vb

R3

R5

R2

R1

/R6
/C=.=~ Cl'-I2- C1-[2— N\R7

Ar
' Va
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R3 R2

__ N/R6S .. - _.

M W

worin R1 bis R7 und Ar wie in Anspruch 1 definiert sind und alle Hydroxygruppen geschiitzt sein kénnen. und
W eine Hydroxygruppe oder Halogen bedeutet, oder

e) bei einer Verbindung der Formel VI

123 R2

16 R; 6
R v1

Iv /CH-cH2—CHzN<R7
Al’

worin R2 bis R7 und Ar wie in Anspruch 1 definiert sind und R‘a Carboxyl oder Alkoxy ist, Umwandeln von
We in Hydroxy oder

f) bei einer Verbindung der Formel VII

RI, RI.

it‘ 1:1

. R6 W
Ra ,cH—ca2-a«;~<R7

Ar

worin R1, R5, R7 und Ar wie in Anspruch 1 definierl sind und einer von R2,, bis R5,, Alkylen ist und die anderen
wie in Anspruch 1 wie fiir R2 bis R5 definierl sind, Reduzieren von Alkylen zu Alkyl, Hydroxyalkyi oder Dihy-
droxyalkyl oder

g) bei einer Verbindung der Formel I wie in Anspruch 1 definiert, Umwandeln von einer oder mehreren der

Gruppen R‘ bis R5 in eine andere oder andere Gruppen R1 bis R5 oder

h) Umsetzen einer Verbindung der Formel VIII
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worin R‘ bis R7 wie in Anspruch 1 definien sind und X Sauerstoff oder Schwefel ist, mit einer Verbindung der
Formel IX

um eine Verbindung der Formel Ia

R3

14

CH3N=C: IX

.R2

R1

R6

R5 CH___cH2_CH2_N/ Ia
X*\
\=r~i

zu bilden, worin R‘ bis R7 und X wie oben definiert sind, oder

i) Umsetzen einer Verbindung der Formel VIII oben, worin X Sauerstoff ist, mit einer Verbindung der Formel X

um eine Verbindung der Formel lb

OH

X
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zu bilden, worin R1 bis R7 wie in Anspruch 1 definierl sind, oder

j) Umwandeln einer Verbindung der Formel Xl

 
R3 R2

If / \ R1

__ /R5

R5 f\-1-cH2—CH2_-N\R7 X“
7

..N

worin R‘ bis R7 wie in Anspruch 1 definiert sind, oder

k) Umwandeln einer Verbindung der Formel XIII
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R3 R2

R4 / \ R1 6
._ _ R

R5 c:H_.~cH2—ca2-N:R., Xm

HZNI \X

worin R1 bis R7 wie in Anspruch 1 definiert sind und X Sauerstoff oder Schwefel isi, in eine Verbindung der FormelXIV

R9

R1

R6 XIV
ca. CH2» CI-12-. \‘R,

XAN

worin R‘ bis R7 und X wie oben definiert sind und R3 und R9 unabh'a'ngig voneinander Wasserstoff oder Alkyl sind,und

i) wenn nfitig, Abspalten der Hydroxyschutzgruppen in den erhaltenen Verbindungen,

ii) wenn gewiinscht. Umwandeln der erhaltenen Basen der Formel I in deren Salze mit physiologisch ver1rég-
lichen Séiuren. oder umgekehrt, und/oder

iii) wenn gewiinschl, Auftrennen einer erhaltenen Mischung von optischen lsomeren in die einzelnen Enan-
tiomeren.

Revend ications

1. Composé de Forrnule I :

.R5

R2

R1

R6

/CH- CI-12- CHj- N/\ R7
Ar

Formule I
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dans laquelle:

R‘ est hydrogene, hydroxy, alkyle, alkoxy, hydroxyalkyle, trifluoromethyle, amino, alkylcarbonylamino, alkyl-
carbonyloxy, halogene,

R2 et R3 sont independamment hydrogene, hydroxy, alkyle, alkoxy, hydroxyalkyle, halogene, alkoxycarbony-
Ialkyle, carbamoyle, sulphamoyle,

R4 est u)-hydroxyalkoxy, to-aminoalkoxy, to-aminoalkylamino, alkoxyalkyle, hydroxyalkoxyalkylaminoalkyle,
alkoxycarbonylalkyle, dihydroxyalkyle, formyle, alkylcarbonyle, alkoxycarbonylalkyle, a|ky|carbony|aminoaik-

yle, aminoalkyle, alkylaminoalkyle, dialkylaminoalkyle, carboxylalkyle, carbamoylalkyle, carboxamidoalkyle,
carboxyie, amino, nitro, cyano, nitrilo, cyanoalkyle, azido, un alkyle ayant au moins deux atomes de carbone,
un alkoxy ayant au moins deux atomes de carbones, un hydroxyalkyle ayant au moins deux atomes de car-
bones,

R5 est hydrogene, halogéne, alkyle,

Ar est un aryle ou un heteroaryle pouvant étre mono- ou independamment di-substitue par un alkyle, alkoxy,
hydroxy, hydroxyatkyle, halogene, alkoxycarbonytatkyle, carbamoyle, sulphamoyle, et
R5 et R7 sont des groupes hydrocarbyles pouvant étre identiques ou differents, contenant ensemble au moins
trois atomes de carbone, et pouvant porter un ou plusieurs groupes hydroxy, dans Iesquels Ies atomes de

carbones peuvent étre interconnectes par des atomes d'oxygene, et dans laquelle R5 et R7 peuvent former
un cycle avec |'azote aminé ; e la condition que (a) Iorsque :

(i) au moins deux des éléments R2, R3 et R5 sont autres qu'hydrogene, ou

(ii) R1 est autre qu'hydroxy ou méthoxy, et Ar est autre qu'un phényle ortho-substitué par hydroxy ou
methoxy, ou

(iii) Ar est un heteroaryle, ou

(iv) au moins un des elements R5 et R7 est un cycioalkyle ou un hydrocarbyle aromatique, alors

R4 peut étre hydrogene, methyle, méthoxy, hydroxyméthyle, hydroxy, halogene, carbamoyle, sulphamoyle;

et e la condition que (b), Iorsque :

Ar est un phényle non substitue, alors R‘, R2, R3, R4 et R5 ne peuvent tous étre des atomes d'hydrogene ;
Ieurs sels avec des acides physiologiquement acceptables et. torsque Ies composes peuvent étre sous la
forme d'isomeres optiques, Ie mélange racémique et les enantiomeres individuels.

Compose selon Ia revendication 1, dans Iequel R4 est co-hydroxyalkoxy, to-aminoalkoxy, u)-aminoalkytamino, alk-
oxyalkyle, hydroxyalkoxyalkylaminoalkyle, dihydroxyalkyle, formyle, alkyicarbonyle, aikoxycarbonyle, alkoxycar-
bonylalkyle, alkylcarbonylaminoalkyie, aminoalkyle, alkylaminoalkyle, dialkylaminoalkyle, carboxyialkyle, carba-
moylalkyle, carboxamidoalkyle, carboxyle, amino, nitro, cyano, nitrilo, cyanoalkyle ou azido.

Compose selon la revendication 2, dans Iequel R1 est hydrogene ou methyle, R2, R3 et R5 sont soit tous des

atomes d'hydrogene, soit un des elements R2, R3 et R5 est methyle, méthoxy, hydroxy, carbamoyle, sulphamoyle,
ou halogene et Ies autres sont des atomes d'hydrogene, et Ar est un phényle ou un phenyle mono ou indepen-
damment disubstitue par methyle, methoxy, hydroxy, hydroxyméthyle, carbamoyle, sulphamoyle ou halogene.

Compose selon Ia revendication 1, dans Iequel Ar est un heteroaryle.

Compose selon la revendication 4 dans Iequel R‘ est hydrogene ou methyle, et soit R3, R3, R4 et R5 sont tous

des atomes d'hydrogene, soit un des éléments R2, R3, R4 et R5 est methyle, méthoxy, hydroxy, hydroxyméthyle,
carbamoyle, sulphamoyle ou halogene, et les autres sont des atomes d'hydrogene.

Compose selon Ia revendication 1, dans Iequel R‘ est hydrogene, alkyke, hydroxyalkyle, trifluorométhyle, amino,
alkylcarbonylamino, alkylcarbonyloxy ou halogene, et Ar est autre qu'un phenyle ortho-substitue par hydroxy ou
alkoxy.

Compose selon Ia revendication 6, dans Iequel R‘ est hydrogene ou methyle, R3. R3. R4 et R5 sont soit tous des

atomes d'hydrogene, soit un des elements R2, R3, R4 et R5 est methyle, methoxy, hydroxy, carbamoyle, sulpha-
moyle ou halogene, et les autres sont des atomes d'hydrogene, et Ar est un phenyle ou un phenyle mono- ou

independamment di-substitue par methyle, methoxy, hydroxy, hydroxyméthyle, carbamoyle, sulphamoyle ou
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halogéne.

Composé selon la revendicalion 1, dans lequel au moins un des éléments R5 el R7 est un cycloalkyle, un hydro-
carbyle aromatique ou une chalne hydrocarbyle dans laquelle Ies atomes de carbone sont interconnectés par des
atomes d'oxygéne en au moins une position.

Composé selon Ia revendication 8, dans lequel R1 est hydrogene ou méthyle, R2, R3, R4 et R5 sont soil tous des

atomes d'hydrogéne, soit un des éléments R2, R3, R4 et R5 est méthyle, méthoxy, hydroxy, carbamoyle, sulpha-
moyle ou halogéne, et les autres sont des atomes d'hydrogéne, et Ar est un phényle ou un phényle mono- ou

indépendamment di-substitué par méthyle, méthoxy, hydroxy, hydroxyméthyle, carbamoyle, sulphamoyle ou
halogéne.

Composé selon l'une quelconque des revendicalions 1 2‘: 9, dans lequel R1 est hydroxy, halogene, trifluorométhyle,
amino, méthoxy ou hydroxyméthyle.

Composé selon l'une quelconque des revendications 1 a 10, dans lequel R2 et R3 sont indépendamment hydro-
géne, hydroxy, ou hydroxyméthyle.

Composé selon l'une quelconque des revendications 1 3 10, dans lequel R4 est hydrogene, formyle, a|koxycar-
bonyle, alkylcarbonyle, hydroxyalkyle, alkoxyalkyle, carboxamidoalkyle, carbamoylalkyle, aminoalkyle, amino, azi-
do, cyanoalkyle, carboxy ou carboxyalkyle.

Composé selon la revendication 12, dans lequel R4 est hydrogéne, formyle, hydroxyméthyle, hydroxyéthyle, hy-
droxypropyle, hydroxybutyle, hydroxypentyle, hydroxyhexyl, éthoxyméthyle, méthoxycarbonyle, amino, aminopro-
pyle, acétyle, 1,2-hydroxyéthyle, éthylaminométhyle, ou hydroxyéthoxy-éthylaminoéthyle.

Composé selon l'une quelconque des revendications 1 3 13, dans lequel R5 est hydrogene.

Composé selon l'une quelconque des revendicalions 1 {a 14, dans lequel chacun des éléments R5 et R7 désigne
indépendamment un groupe hydrocarbyle saturé, en particulierun groupe hydrocarbyle aliphatique saturé tel qu‘un
alkyle de C, a C3, plus particuliérement un adamantyl ou un alkyle de C, a C6, R5 et R7 contenant ensemble au
moins trois, de préférence quatre, atomes de carbone.

Composé selon l'une quelconque des revendlcations 1 2‘: 14, dans lequel R5 et R7, pris ensemble, formenl un cycle
avec l'azote aminé.

Composé selon l'une quelconque des revendications 1 a 16, dans lequel au moins un des éléments R5 et R7
comprend une chaine de carbone ramifiée.

Composé selon l'une quelconque des revendicalions 1 a 17, dans lequel Ar est thiényl, pyrryl, thiazolyl, oxazolyl,
méthylthiazolyl ou méthypyrryl.

Composé selon Ia revendication 1, qui est :

N,N-diisopropyl-3-(2-fluorophényl)-3-phénylpropanamine chlorhydrate,

N,N-diisopropy|-3-(5-formyl-2-hydroxy-phényl)-3-phénylpropanamine, ou son isomere (R),

N,N-diisopropy|-3-(2-hydroxy-5-méthyloxycarbonyl-phényl)-3-phénylpropanamine, ou son isomére (R).
N,N-diisopropyl-3-(5-acétyl-2-hydroxyphényl)-3-phénylpropanamine, ou son isomére (R),
N,N-diisopropyl-3-[2-hydroxy-5-(2-hydroxyéthyl)-phényl]-3-phénylpropanamine, ou son isomére (R),
N,N-diisopropy|-3-[2-hydroxy-5—(1-hydroxyélhyl)-phény|]-3-phénylpropanamine, ou son isomére 3 (R).
N,N-diisopropyl-3(R)-[5-(1(R"),2~dihydroxyéthy|)-2-hydroxyphényl]-3-phénylpropanamine, ou son isomére 1
(S‘).

N,N-diisopropyl—3-[2-hydroxy-5-(6-hydroxyphéxyl)-phényl]-3-phénylpropanamine, ou son isomére (R),
N,N-diisopropyl-3-(5-éthoxyméthyl-2-hydroxyphényl)-3-phénylpropanamlne, ou son isomére (R),
N,N-diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphényll-3-phénylpropanamine; ou son isomére (R).
N,N-diisopropyl-3-[5-(3-acétamidopropyl)-2-hydroxyphényl]-3—phénylpropanamine, ou son isomére (R),
N,N-diisopropy|—3-[5-(2-cyanoéthyl)—2-hydroxyphényl]-3—phénylpropanamine, ou son isomere (R),
N,N-diisopropyl-3-(5-amino~2-hydroxyphényl)-3-phénylpropanamine, ou son isomére (R),
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N,N-diisopropyl-3-(5-azido-2—hydroxyphényl)-3-phénylpropanamine, ou son isomére (R),
N,N-diisopropyl-3-[2—hydroxy-5-(3-hydroxypropyl)-phényl]-3—phénylpropanamine, ou son isomere (R),
N-cyclobutyl—N-méthyl-3-(2-hydroxyphényl)-3-phénylpropanamine,
N,N-diisopropyl-3-(2-hydroxyphényl)-3-(2-thiényl) propanamine, ou

N,N-diisopropy|-3-(2-hydroxy-5—méthy|phényl)-3-(2-thiényl) propanamine, ou son isomére (R).

Composé selon l'une quelconque des revendications 1 a 19, pour utilisation dans une substance pharmaceuti-
quement active, en parliculier un agent anticholinergique.

Composition pharmaceutique comprenant un composé selon l'une quelconque des revendications 1 a 19. et de
préférence un véhicule pharmaceutique compatible.

Utilisation d'un composé selon l'une quelconque des revendications 1 a 19 pour la préparation d'un medicament
anticholinergique.

Procédé de preparation d'un composé selon l'une quelconque des revendications 1 a 19, qui comprend :

a) la réaction d'un composé de Formule ll

 
/CH- CH2— CH2-

Ar

Formule H

dans laquelle R1 a R5 et Ar sont tels que définis dans la revendication 1, et Y est un groupe partant. avec une
amine HNR5, R7, dans laquelle R5 et R7 sont tels que définis ci-dessus, ou

b) Ia réduction d'un composé de Formule Ill

R3 R2

R1

R6

R5 /CI-{—CI-12- co—N(R.,
Ar

Formule III

dans laquelle R‘ a R7 et Ar sont tels que définis dans la revendication 1 et tout groupe hydroxy peut étre
protégé, ou

c) Ia N-alkylation d'une amine secondaire de Formule IV
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R3 R2

R1

125 /ci-1—cL12—cH2-NH—z
Ar

dans Iaquelle R1 é R5 et Ar sont tels
protégé, et dans Iaquelle Z a la méme

Formule IV

que définis dans la revendication 1 et tout groupe hydroxy peut étre
signification que R5 et R7, ou

d) la réduciion d'un composé de Formule Va ou Vb

R3 R2

R R1
R6

R5 /c-—-CH2-CH2-t~/\R.,
Ar

Formu1eVa

R3 R2

R1

N/R6
5 C—CH -—c —

R /\W 2 H2 \R7
Ar

ForrnuleVb

dans Iaquelle R1 a R7 et Ar sont tels que définis dans la revendication 1 et tout groupe hydroxy peut étre
protégé, et dans Iaquelle W désigne un groupe hydroxy ou haiogéne, ou

e) dans un composé de Formule VI
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R3 R2

R4 Rla R6
R5 /cH—_cH2—c:H2—N/\R7

Ar Formule VI

dans laquelle R2 a R7 et Ar sont tels que définis dans la revendication 1, et R‘a est carboxyl ou alkoxy, Ia
conversion de R‘a en hydroxy, ou

f) dans un composé de Formule VII

2
113:; Rb

R1

Re

R{, /cH.cH2—cH2—N/\R7
Ar

Fom1uleVII

dans Iaquelle R1, R5, R7 et Ar sont tels que définis dans la revendication 1, et un des éléments Rzb a R5b est

alkyléne et Ies autres sont tels que définis dans la revendication 1 pour R2 2 R5, Ia réduction de l'a|kyléne en
alkyle, hydroxyalkyle ou dihydroxyalkyle, ou

g) dans un composé de Formule I tel que défini dans la revendication 1, la conversion d'un ou plusieurs des
groupes R‘ .11 R5 en un autre groupe ou en d'autres groupes R1 a R5, ou

h) Ia réaction d'un composé de Formule VIII
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R3 R2

R4 R1
Re

R5 cH_c1—12—cH2_N( R7
,x

(3

\CH2

Fonnule VIII

dans Iaquelle R‘ a R7 sont tels que définis dans la revendication 1, et X est oxygéne
ou soufre, avec un composé de Formule IX

pour former un composé de Formule la

R5 CH—-CH2—CH2-N/
X

\.___

CH3N=C : formule IX

R6

\R7

Formule Ia

dans Iaquelle R1 é R7 et X sont tels que définis ci-dessus, ou

i) la réaction d'un composé de Formule VIII défini ci-dessus, dans lequel X est oxygéne, avec un composé de
Formule X

OH

pour former un composé de Formule lb

Formule X
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R3 R2

R‘ It‘
R6

R5 gH——cH2—cH2-N/\R.7

dans Iaquelle R‘ é R7 sont tels que définis dans la revendication 1, cu

j) Ia conversion d'un composé de Formule XI

0R6

R5 cr—I—cI-12—{‘:—N( R7
0

\=

dans laquelle R1 a R7 sont IeIs que définis dans la revendication 1, en un composé de Formule XII

R 2

R1fig 6.
5 ’ R

R Cl-I- CH 2-CH.2_N\.R7

N

dans laquelle R‘ a R7 sont tels que définis dans la revendication 1, cu

k) Ia conversion d'un composé de Formule XIII
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. R6

R5 cf—c:H2—cH2_N<R.,
H2b{ \ X

Formule XIII

dans Iaquelle R1 a R7 sont tels que définis dans la revendication 1, et X est oxygéne ou soufre, en un composé
de Formule XIV

Formule XIV

dans Iaquelle R‘ 2‘: R7 et X sont tels que définis ci-dessus, et R3 et R9 sont indépendamment hydrogéne ou alkyl, et

(i) si nécessaire, Ia séparation des groupes de protection des éléments hydroxy dans les composés obtenus,

(ii) si désiré, la conversion des bases de Formule I obtenues en Ieurs sels avec des acides physiologiquement
acceptables. ou vice versa, et/ou

(iii) si désiré, Ia séparation d'un mélange obtenu d'isoméres optiques en énantioméres individuels.
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COMPLETE SPECIFICATION

Process for the manufacture of Diphenylalkylamines
We, FARBWERKE HOECHST AKTIEN-

GESBLLSCHAFT, vonnals Meister Lucius 8:

Briining, a body corporate recognised under
German Law, of 6230 Frankfurt (M)-

5 Hoechst, Germany, do hereby declare the in-
vention, for which we pray that a patent may
be granted to us, and the method by which
it is to be performed, to be particularly
described in and by the following state-l0 ment:—

The present invention relates to a process
for the manufacture of diphenylalkylamines
which have a beneficial physiological effect,
especially on the heart and on blood circula-

l5 tion. The invention also relates to processes
for the manufacture of pharmaceutical pre-
parations, having cardiac and circulatory
action containing diphenylalkylamines or their
physiologically tolerable salts as the active

20 ingredients.

The present invention provides dipheny1-
alkylamines of the formula

©\C.““ (Wain ‘N<R3
W R4

R2

R1

in which R, and R2, which may be identical
25 or different, represent hydrogen, an alkyl

group having 1—3 carbon atoms, an alkoxy
group having 1-3 carbon atoms, or halogen,
especially chlorine, R3 represents hydrogen or
an alkyl group having 1—3 carbon atoms,

30 and R, represents hydrogen, an alkyl group
having 1-4 carbon atoms, an aralkyl group
having up to 4 carbon atoms in the alkylene
chain which may be substituted in the phenyl
nucleus by alkyl or alkoxy groups each hav-

35 ing 1-1carbon atoms, or in which R, and
[Pm ““"\--...

\g‘\4
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R4 together with the nitrogen atom form a
morpholino, piperidino or pyrrolidino ring,
and n is 1 or 2, by reacting a 1-pheny1-l-
hydroxy-alkylamine of the formula

D—‘fH‘(C”2)rT’N<
0H_ R4 40

R! R3 .

(H)

or a 1-phenyl-1-halogenoalkylamine of the
formula

R, /

(CH2)n —N\
R3

R4

(111)

in which Hal represents a halogen atom, pre-
ferably a chlorine atom, or a 1- heny1-1,2- 45
unsaturated alkenylamine of the ormula

R] ' R3
/

VC>,cuacH—(cH2),,_,——N\ I
R4

(IV)

in which R,, K and R, and n have the mean-
ings given above, with an aryl compound of
the formula 50

.R2O

(V)

in which R2 has the meaning given above, in
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the presence of Friedel-Crafts catalysts
for example as gallium trichloride, boron _tn-
fluoride or, preferably, aluminium trichloride.

The following phenylallzyl compounds may
be used as one reactant in the process of the
present invenfion:

I 

1 - phenyl - 1 -_hydroxy - 3 - (1 - phenyl-
propyl - (2) - ammo) — propane,

1 - p - methoxy — phenyl — 1 - hydroxy - 3-
(1 — phenyl - propyl - (2) — ammo) - propane,
1 - m - chlorophenyl - 1 — hydroxy — 3 - (1-
phenyl — propyl - (2) - amino) - propane,
1 - o - tolyl - 1 - hydroxy - 3 - (1 - phenyl-
propyl — (2) - amino) - propane,

1—phenyl- 1-hydroxy-3 —(_1—m-meth-
oxy — phenyl - propyl - (2) - ammo) - propane,
1 — phenyl - 1 —_hydroxy - 3 — (1 - phenyl-
butyl — (2) - ammo) - propane,
1 - phenyl - 1 - hydroxy - 3 - (2 - phenyl-
ethylamino) — propane,
1 - phenyl - 1 - hydroxy — 3 - (1— phenyl-
propyl - (2) - methylamino) - propane,
1 - phenyl - 1 - hydroxy - propyla-mine - (3),
1 - phenyl - 1 - hydroxy — ethylamine - (2),
1 — phenyl - 1 - hydroxy - 3 - isopropyl-
amino - propane,
1 - phenyl — 1 - hydroxy - 2 - morpholino-
ethane, and the analogous
1 - -phenyl - 1 — chloro - compotmds and
1 - phenyl - 1,2 — unsaturated compounds.

As the second reactant in the process of
the present invention, there may be men-
tioned, for example, benzene, toluene, chloro-
benzene, methoxybenzene, ethoxybenzene and
isopropylbenzene.

The reaction is carried out in a suitable

solvent. As solvent there may be used, the
second reactant in the process, which is then
to be used in excess, or as an inert solvent,
nitrobenzene or chlorinated hydrocarbons such
as for example as carbon tetrachloride or
tetrachloroethane.

The reaction is carried out at a temperature
in the range of 50 and 200°C, preferably in
the range of 60 and 140°C. In practice, the
reaction is carried out at the boiling tem-
perature of the solution used.

In an advantageous method for carrying
out the process of the present invention, the
selected 1-phenyl-1-hydroxy-alkylamine is
converted with a Lewis acid, for example,
aluminium chloride, in a suitable solvent, for
example, benzene, and with the aid of an
appropriate halogenating agent, preferably an
acid chloride of sulphur, for example, thionyl
chloride, into the corresponding chloride; the
hydrochlorides of the 1-phenyl-1-chlorc»
compounds thus obtained are generally well
crystallizable. The 1-phenyl-1-chloroalkyl-
amines thus obtained are condensed at ele-

vated temperature in one of the mentioned
solvents containing the desired reactant and
the Friedel-Crafts catalyst to yield the di-
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phenyl-alkyl-amines. These two process steps
may be carried out in one vessel.

According to another advantageous method
of operation, the 1-phenyl-1-hydroxy-alkyb
amines can be reacted directly with the
second reactant in the solvents mentioned

above. The reaction may be carried out in
the same way starting from the mentioned
1-phenyl-1,2-unsaturated alkylamine com-
pounds.

As basic compounds, the products of the
present invention may be converted into the
corresponding salts by reacting them with
inorganic or organic acids, preferably physio-
logically tolerable inorganic or organic acids.
As inorganic acids, there may be used for
example, hydrohalic acids, for example hydro-
chloric acid, sulphuric acid, phosphoric acid
or amido-sulphonic acid. As organic acids,
there may be used, for example, acetic acid,
propionic acid, lactic acid, glycolic acid,
gluconic acid, maleic acid, succinic acid,
tartaric acid, salicyclic acid, or citric acid.

The products of the present invention may
be administered parenterally or orally, as such
or in the form of their salts, if desired or
required in admixture with pharmaceutically
usual carriers, if desired, in unit dosage form.
In the case of oral application, they may be
used preferably as tablets or dragees into
which they, as the active substances, have been
made up with the usual carriers such as
lactose, starch, tragacanth and magnesiumstearate.

The processes hitherto known and used for
the preparation of the products of the in-
vention are difiicult and time-consuming.
Some of the starting materials required for
these -processes are difficulty accessible. The
present process makes the products more
readily available as it may be carried out on
the scale required for industrial use.

The following Examples illustrate the in-
vention.

EXAMPLE 1

15.1 g of 1-phenyl-1-hydroxy-propylamine-
(3) were boiled for 30 minutes with 14.5 g
of phenylacetone in 50 cc of benzene and the
water formed was removed by distillation
with benzene. The oily residue was then taken
up in 30 cc of methanol and 5 cc of water.
1.5 g of sodium boron hydride was
introduced portionwise into this solution,
during which time the temperature of
the reaction mixture rose to 40-—50°C.
The reaction mixture was then heated
for 30 minutes on the water bath and

the solvent was removed by distillation. The
oily residue was extracted with ether and
alcoholic hydrochloric acid was added to the
ether extract until the mixture was turbid.

25 g of 1-phenyl-1-hydroxy-3-(l-phenyl-
propyl—(2)-amino)-propane-hydrochloride crys-
tallized; the compound was found to melt
at 144-—146°C.
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25 g of the compound thus obtained were

introduced portionwise, at room temperature,
into a solution of 40 cc of thionyl chloride in
80 cc of benzene. A strong evolution of hydro-
gen chloride and sulphur dioxide set in. After
some time, the hydrochloride of 1-phenyl-1-
chloro - 3 - (1 - phenyl - propyl - (2) —
amino)—propane crystallized. Separation was
completed by the addition of ether. 24 g of
the compound which showed a melting point
of 138—144°C were obtained. 10 g of this
hydrochloride were suspended in 40 cc of
benzene and 8 g of anhydrous aluminium
chloride were added, the temperature being
at about 50°C. The whole was then heated

for 30 minutes under reflux. After cooling,
the reaction mixture was poured in a mixture
of 20 cc of concentrated hydrochloric acid,
10 cc of water and 100 g of ice. After several
hours standing and after addition of ether,
the hydrochloride of 1,1-diphenyl-3-(1—phenyl-
propyl-(2)-amino)-propane crystallized in
almost colourless crystals. The crude yield
was 11.2 g; the compound was found to melt
at 186——188°C (from aqueous methanol
190--192°C).

EXAMPLE 2

15 g of 1-phenyl-1-hydroxy—propylamine-
(3) were introduced portionwise into a mix-
ture of 16 cc of thionyl chloride and 30 cc
of benzene. The whole was heated for 20
minutes under reflux on the water bath. After
several hours standing, crystallization was
completed by the addition of ether. 18.5 g
of 1 - phenyl - 1 - chloro — propylamine - (3)-
hydrochloride having a melting point of
110--112°C were obtained. 10 g of the
hydrochloride thus obtained were suspended
in 40 cc of benzene and 12 g of anhydrous
aluminium chloride were added portionwise.
After hearing for 30 minutes on the water-
bath, the reaction mixture was poured in a
mixture of hydrochloric acid, water and ice.

. The hydrochloride of 1,1-diphenyl-propyl-
a-mine-(3) melting at 206—209°C crystallized
out. The yield was 12 g. After recrystalliza-
tion from water, the product was found to
melt at 217——218°C.

EXAMPLE 3

10 g of 1-phenyl-1-hydroxy-2-morpho1ino-
ethane were dissolved in 30 cc of benzene.
15 g of anhydrous aluminium chloride were
added portionwise in such a maimer that the
reaction mixture did not boil. The reaction
mixture was then heated for 30 minutes on

a water bath. After cooling, it was poured
in a mixture of ice, water and concentrated
hydrochloric acid. After some minutes, 1,1-
diphenyl - 2 - morpholino - ethane - hydro-
chloride crystallized out. The yield was 14.6
g. After recrystallization from a mixture of
isopropanol and ether, the compound was
found to melt at 211—213°C.

EXAMPLE 4

8 g of anhydrous aluminium chloride were

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0713

introduced in a solution of 5 g of 1-phenyl-L
hydroxy-2-benzylamino—ethane in 20 cc of
toluene in such a manner that the toluene
did not boil. The reaction mixture was then

heated for 30 minutes to boiling temperature
and after cooling it was poured into a mix-
ture of ice, water and concentrated hydro-
chloric acid. 1—phenyl-1-p-tolyl-2-benzyl-
amino-ethane-hydrochloride crystallized in a
yield of 92%. By recrystallization from a
mixture of isopropanol and ether, there were
obtained colourless needles melting at
203—205°C.

EXAMPLE 5

12 g of styrene oxide were mixed with
13.5 g of 1-phenyl-propylamine-(2) and
heated for several hours to l00—1Z0°C.

1 - phenyl - 1 - hydroxy - 2 — (1 - phenyl-
propyl - (2) - amino) - ethane was obtained
in the form of an almost colourless oil. 20 g
of anhydrous aluminium chloride were added
portionwise to a solution of this oil in -80 cc
of benzene. The mixture was heated for 30

minutes under reflux to the boiling tem-
perature on the water bath and, after cooling,
it was poured into a mixture of ice, water and
hydrochloric acid. The hydrochloride of 1,1-
diphenyl - 2 — (1 - phenyl - propyl - (2)-
amino)-ethane separated in the form of an
oil. The free base was isolated by addition of
soda lye and extraction with ether. After
addition of an alcoholic solution of maleic
acid, the maleate, which was found to melt
at 168-—170°C, crystallized in a yield of
88%.

EXAMPLE 6

4 cc of water were added to a; solution of
14 g of 1-phenyl-1-hvdroxy-2-amino—ethane
and 13.7 g of phenylacetone in 40 cc of
methanol and subsequently 1.5 g of sodium
boron hydride were added portionwise. After
a one hour standing at room temperature, the
reaction mixture was concentrated by eva-
poration under reduced pressure. The oily
residue was taken up in 40 cc of toluene,
20 g of anhydrous aluminium chloride were
added portionwise and the mixture was fur-

ther treated as described in Example 5.
1-phenyl-1-p-tolyl-2-(1 -phenyl-
propyl - (2) - amino) - ethane in the form of
a colom'less oil was obtained. After addition
of maleic acid, the maleate which was found
to melt at 166—168°C. was obtained.

EXAMPLE 7

30 g of anhydrous almninium chloride were
added portionwise to a suspension of 29 g of
1 - phenyl - 2 - cinnamylamino - propane-
hydrochloride melting at 237-240°C (pre-
pared by condensation of cinnamic aldehyde
with 1-phenyl-propyl-amine-(2) and reduction
of the Schiff-base thus obtained with sodimn
boron hydride) in 100 cc of benzene and the
reaction mixture was subsequently heated for
45 minutes to the boiling temperature. After
the reaction mixture had cooled, it was
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poured in a mixture of ice and hydrochloric
acid as described in Example 1. After addi-
tion of ether, the s were separated by
filtration, dissolved in methanol in order to
separate mineral salts and then the compound
was precipitated by the addition of water.
26.5 g of 1,1—diphenyl—3-(1—phenyl-propyl-(2)-
amino)-propane-hydrochloride were obtained;
the compound was found to melt at
190-—192°C after recrystallization from iso-
propanol.

WHAT WE CLAIM IS:—

1. A process for the manufacture of di-
phenylalkylamines of the formula

“I

 CH— (5"2)n ‘N<R3
R4

R2

(1)

in which R, and R-_., which may be identical
or difierent, represent hydrogen, an alkyl
group having 1-3 carbon atoms, an alkoxy
group having l—3 carbon atoms, or halogen,
R, represents hydrogen or an alkyl group
having 1-3 carbon atoms, and R, represents
hydrogen, an alkyl group having 1-4 carbon
atoms, an arallryl group having up to 4 carbon
atoms in the alkylene chain which may be
substituted in the phenyl ‘nucleus by alkyl or
alkoxy groups having 1—3 carbon atoms, or
in which R; and R4 together with the nitrogen
atom form a morpholino, piperidino or
pyrrolidino ring, and n represents 1 or 2,
wherein a 1—phenyl-1-hydroxy-alkylamine of
the formula

R, R5' /
O— H—(CH)—Nt. 2“ x,

(H)

or a 1-phenyl-1-halogenoalkylamine of the
formula

R1 /R5
(C”2)n -N\

R4

(111)

in which Hal represents a halogen atom, or
a 1-phenyl-1,2-unsaturated alkenylamine of
the formula

R

R'\<:>—cH=cH—(cH2)n-.—N<
R4.

(IV)

in which R,, and R, and n have the mean-
ing given abt.e, is reacted with an aryl

compound of 2 formula

Rg—©

(V)

in which R-_. has the meaning given above, in
the presence of Friedel—Crafts catalysts.

2. A process as claimed in claim 1, in
which R, or R2 represents or both R, and R,
represent chlorine.

3. A process as claimed in claim 1 or claim
2, in which a 1-phenyl-1-chloroalkylamine of
the formula

R, /

(cu.-e)n—~\
R3

R4

(III)

in which R,, R3, R.,, and n have the meanings
given in claim 1 and Hal represents chlorine
is reacted ‘with an aryl com-pound of the
formula

Rafl

(V)

in which R has the meaning given in claim 1,
in the presence of Friedel-Crafts catalysts.

4. A process as claimed in any one of
claims 1 to 3, wherein the Friedel-Crafts
catalyst is aluminium trichloride.

S. A process as claimed in any one of
claims 1 to 4, wherein the Friedel-Crafts
catalyst is gallium trichloride or boron tri-
fluoride

6. A process as claimed in claim 1, where-
in 1-phenyl-1-hydroxy-3-(1—phenyl—propyl-
(2)-amino)-propane is used as a reactant.

7. A process as claimed in claim 1, where-
in 1 - p - methoxy - phenyl - 1 - hydroxy-
3 — (1 - phenyl - propyl - (2) - amino) - poo-
pane is used as a reactant.

8. A process as claimed in claim 1, wherein
1 - m - chloro - phenyl - 1 - hydroxy - 3 - (1-
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phenyl — propyl - (2) - amino) - propane isused as a reactant.

9. A process as claimed in claim 1, wherein
1 - o - tolyl - 1 - hydroxy - 3 - (1 - phenyl-
propyl - (2) — amino) - propane -is used as areactant.

10. A process as claimed in claim 1, where-
in 1-phenyl-1 -hydno:y-3-(l-m-
methoxy - phenyl - propyl — (2) — amino)-
propane is used as a reacta“:.

11. A process as claimed 1 claim 1, where-
in 1 — phenyl - 1 — hydroxy - 3 - (1 - phenyl-
butyl - (2) - amino) - propane is used as areactant.

12. A process as claimed in claim 1, where-
in 1 - phenyl - 1- hydroxy - 3 - (2 - phenyl-
ethylamino) - propane is used as a reactant.

13. A process as claimed in claim 1,
wherein 1 — phenyl - 1 — hydroxy - 3 - (1-
phenyl - propyl - (2) — methylamino) - pro-
pane is used as a reactant.

14. A process as claimed in claim 1, where-
in 1 - phenyl - 1 - hydroxy - propylamine-
(3), is used as a reactant.

. process as claimed in claim 1,
wherein 1 - phenyl - hydroxy - ethylamine-
(2), is used as a reactant.

16. A process as claimed in claim 1, where-
in l - phenyl - 1 - hydroxy -. 3 - isopropyl—
amino-propane, is used as a reactant.

17. A process as claimed in claim 1, where-
in 1 - phenyl - 1 - hydroxy - 2 — morpholino-
ethane, is used as a reactant.

18. A process as claimed in any one of
claims 6 to 17, wherein instead of the 1-
phenyl-1-hydroxy alkylamine there is used the
corresponding 1-phenyl-1-chloroalkylamine.

19. A process as claimed in any one of
claims 6 to 17, wherein instead of the 1-
phenyl-1-hydroxyalkylamine there is used the
corresponding 1-phenyl-alken-l,2—y1amine.

20. A process as claimed in any one of
claims 1 to 19, wherein benzene, toluene,
chlorobenzene, methoxybenzene, ethoxy—
benzene, or isopropylbenzene is used as
second reactant.

21. A process as claimed in any one of
claims 1 to 20, carried out at a temperature
within the range of 50 to 200°C.

22. A process as claimed in claim 21, car-
ried out at a temperature within the range of60 to 140°C.

23. A process as claimed in any one of
claims 1 to 22, carried out in an inert solvent.

24. A process as claimed in any one of
claims 1 to 23, wherein an excess of the re-
action component of the formula

R2—©

, -

where R-_. has the meaning given in claim 1,
is used as a solvent.

25. A process as claimed in claim 23 or
claim 24, carried out at the boiling tem-
perature of the solution used.

26. A process as claimed in claim 1 car-

ried out substantially as described in any one
of the Examples herein.

27. Diphenylalkylamines whenever pre-
pared by the process claimed in any one of
claims 1 to 26.

28. 1,1 - diphenyl - 3 - (1 - phenyl-
propyl - (2) - amino)propane whenever pre-
pared by a process as claimed in claim 1.

29. 1,1 - diphenyl - propylamine - (3)
whenever prepared by a process as claimed
in claim 1.

30. 1,1 - diphenyl - 2 - morpholino ethane
whenever prepared by a process as claimed
in claim 1.

31.1 —phenyl- 1-p-tolyl-2-benzyl-
aminoethane whenever prepared by a process
as claimed in claim 1.

32. 1,1 - diphenyl - 2 - (1 - phenyl-
propyl - (2) - amino)ethane whenever pre-
pared by a process as claimed in claim 1.

33.1—phenyl-1-p-tolyl-2-(1-
phenyl - propyl - (2) - amino — ethane when-
ever prepared by a process as claimed in
claim 1.

34. 1,1 - diphenyl - 3 — (1 - phenyl-
propyl - (2) - amino)propane whenever pre-
pared by a process as claimed in claim 1.

35. A salt of a diphenylalkylamine claimed
in any one of claims 27 to 34, the diphenyl-
alkylamine having been prepared by a process
as claimed in claim 1.

36. A physiologically tolerable salt of a
diphenylalkylamine claimed in any one of
claims 27 to 34, the diphenylalkylamine hav-
ing been prepared by a process as claimedin claim I.

37. Pharmaceutical preparations containing
a diphenylalkylamine as claimed in any one
of claims 27 to 34 in admixture or conjunc-
tion with a pharmaceutically acceptable
excipient.

38. Pharmaceutical preparations containing
a physiologically tolerable salt of a diphenyl-
alkylamine as claimed in claim 36, in ad-
mixture or conjunction with a pharmaceutic-
ally acceptable excipient.

39. Pharmaceutical preparations as claimed
in claim 37 or claim 38 in tmit dosage form.

ABEL & IMRAY,

Chartered Patent Agents,
Quality House. Quality Court,

Chancery Lane,
London, W.C2.
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Description

[0001] The present invention relates to novel derivatives of 3,3-diphenylpropylamines, methods for their preparation,

pharmaceutical compositions containing the novel compounds, and the use of the compounds for preparing drugs.
[0002] In man, normal urinary bladder contractions are mediated mainly through cholinergic muscarinic receptor
stimulation. There is reason to believe that muscarinic receptors mediate not only normal bladder contractions, but

also the main part of the contractions in the overactive bladder resulting in symptoms such as urinary frequency, urgency
and urge incontinence. For this reason, antimuscarinic drugs have been proposed for the treatment of bladder over-
activity.

[0003] Among the antimuscarinic drugs available on the market, oxybutynin is currently regarded as the gold standard
for pharmacological treatment of urge incontinence and other symptoms related to bladder overactivity. The effective-
ness of oxybutynin has been demonstrated in several clinical studies, but the clinical usefulness of oxybutynin is limited
due to antimuscarinic side effects. Dryness of the mouth is the most common experienced side effect which may be
severe enough to result in poor compliance or discontinuation of treatment (Andersson, K.-E., 1988, Current concepts
in the treatment of disorders of micturition, Drugs 35, 477-494; Kelleher et al. 1994).
[0004] Tolterodine is a new, potent and competitive, muscarinic receptor antagonist intended for the treatment of
urinary urge incontinence and detrusor hyperactivity. Preclinical pharmacological data show that tolterodine exhibits a

favourable tissue selectivity in vivo for the urinary bladder over the effect on the salivation (Nilvebrant et al., 1997,
Tolterodine — a new bladder-selective antimuscarinic agent, Eur. J. Pharmacol. 327 (1997), 195-207), whereas oxybu-
tynin exhibits the reversed selectivity. Tolterodine is equipotent to oxybutynin at urinary bladder muscarinic receptors
and the favourable tissue selectivity of tolterodine demonstrated in the preclinical studies has been confirmed in clinical

studies. Thus a good clinical efficacy has been combined with a very low number of incidences of dry mouth and
antimuscarinic side effects.

[0005] A major metabolite of tolterodine, the 5-hydroxymethyl derivative is also a potent muscarinic receptor antag-
onist and the pharmacological in vitro and in vivo profiles of this metabolite are almost identical to those of tolterodine

(Nilvebrant et al., 1997, Eur. J. Pharmacol. 327 (1997), 195-207). Combined pharmacological and pharmacokinelic
data indicate that it is most likely that the metabolite gives a major contribution to the clinical effect in most patients.
[0006] WO 94/11337 proposes the active metabolite of tolterodine as a new drug for urge incontinence. Administration

of the active metabolite directly to patients has the advantage compared to tolterodine that only one active principle
(compound) has to be handled by the patient which normally should result in a lower variation in efficacy and side
effects between patients and lower risk of interaction with other drugs.

[0007] However, the introduction of an additional hydroxy group in the tolterodine results in an increased hydrophilic
property of the new compounds (3,3-diphenylpropylamines) compared to the parent compounds which normally results
in a lower absorption/bioavailability, leading to pre—systemic side effects or interactions due to non-absorbed antimus-

carinic drug. In a method to circumvent this disadvantage, different prodrugs of the metabolite have been synthesized
and tested for their antimuscarinic activity, potential absorption through biological membranes and enzymatic cleavage.
[0008] It is an object of the present invention to provide novel derivatives of 3,3-diphenylpropylamines. it is a further
object of the present invention to provide new derivatives of 3,3-diphenylpropylamines which will be more useful as

prodrugs for treatment of urinary incontinence and other spasmogenic conditions that are caused by muscarinic mech-
anisms while avoiding the disadvantage of a too low absorption through biological membranes of the drugs or an
unfavourable metabolism.

[0009] A further object of the invention is to provide novel prodrugs of antimuscarinic agencs with superior pharma~
cokinetic properties compared to present drugs as oxybutynin and tolterodine, methods for preparing thereof, phar-
maceutical compositions containing them, a method of using said compounds and compositions for the treatment of
urinary incontinence, gastrointestinal hyperactivity (irritable bowel syndrome) and other smooth muscle contractile
conditions.

[0010] According to the present invention, novel 3,3-diphenylpropylamines are provided, which are represented by
the general formulae I and VII‘
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A A 1

”° 0 X
0

rho
(CH,)n

HO / X

A A 
Formula Vll'

wherein R and R’ are independently selected from

a) hydrogen, C1-C6 alkyl, C3-C16 cycloalkyl, substituted or unsubstituted benzyl, allyl or carbohydrate; or

b) formyl, C1-C6 alkylcarbonyl, cycloalkylcarbonyl. substituted or unsubstituted arylcarbonyl, preferably benzoyl; or

c) C1-C6 alkoxycarbonyl, substituted or unsubstituted aryloxycarbonyl. benzoylacyl. benzoylglycyl, a substituted
or unsubstituted amino acid residue; or

d)

R‘

\u-co-
R,/

wherein R4 and R5 independently represent hydrogen, C1-C6 alkyl, substituted or unsubstituted aryl, preferably
substituted or unsubstituted phenyl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 4 carbon atoms and

wherein R4 and R5 may form a ring together with the amine nitrogen; or

e)

R‘

\\N.soz-
167/

wherein R5 and R7 independently represent C1-C6 alkyl, substituted or unstubstituted aryl, preferably substituted
or unsubstituted phenyl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 6 carbon atoms; or

f) an ester moiety of inorganic acids.

g) -SiRaRbRc. wherein Ra, R6, R6 are independently selected from C1-C4 alkyl or aryl, preferably phenyl,
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with the proviso that R’ is not hydrogen, methyl or benzyl if R is hydrogen, R is not ethyl if R‘ is hydrogen,
X represents a tertiary amino group of formula la

5
-—N

R’
10

Fermulala

wherein R5 and R9 represent non-aromatic hydrocarbyl groups, which may be the same or different and which together
contain at least three carbon atoms, and wherein R9 and R9 may form a ring together with the amine nitrogen,

15 Y and 2 independently represent a single bond between the (CH2),, group and the carbonyl group, O, S or NH,
A represents hydrogen (‘H) or deuterium (ZH),
n is 0 to 12

and

their salts with physiologically acceptable acids, their free bases and, when the compounds can be in the form of optical
20 isomers, the racemic mixture and the individual enantiomers.

[0011] The aforementioned compounds can form salts with physiologically acceptable organic and inorganic acids.
Furthennore, the aforementioned compounds comprise the free bases as well as the salts thereof. Examples of such
acid addition salts include the hydrochloride and hydrobromide.

[0012] When the novel compounds are in the form of optical isomers, the invention comprises the racemic mixture
25 as well as the individual isomers as such.

[0013] Preferably each of R3 and R9 independently signifies a saturated hydrocarbyl group, especially saturated
aliphatic hydrocarbyl groups such as C, _8-alkyl, especially C1_6-alkyl, or adamantyl, R9 and R9 together comprising at
least three, preferably at least four carbon atoms.

[0014] According to another embodiment of the invention, at least one of R5 and R9 comprises a branched carbon
30 chain.

[0015] Presently preferred tertiary amino groups X in formula I include the following groups a) to h):

35

CH(CI-I) ca
5) -—N: ” b) _.._~z: 3

CH“-'Hs)= F-‘(C-'Ha)a40

45

H C CH

/CH3 a 3
c) --N\ d) —-N

50 C (CH-.f)zCHzCH3

33° CH3

55

4
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H1C ca, (‘:31
=) --If 1) --—N=

I-13C

3) _.D 11) .___1 ,.

Group a) is particularly preferred.

[0016] The aforementioned tertiary amino groups X are described in WO 94/11337 and the compounds according
to the present invention can be obtained by using the corresponding starting compounds.

[0017] In the compounds according to the present invention, the term "alkyl" preferably represents a straight-chain
or branched-chain hydrocarbon group having 1 to 6 carbon atoms. Such hydrocarbon groups may be selected from
methyl, ethyl, propyl, isopropyl. butyl, isobutyl, pentyl and hexyl. The tenn "cycloalkyl" denotes a cyclic hydrocarbon
group having 3 to 10 carbon atoms which may be substituted conveniently.

[0018] The term "substituted or unsubstituted benzyl" denotes a benyl group -CH2-C5H5 which is optionally substi-
tuted by one or more substituents on the phenyl ring. Suitable substituents are selected from alkyl. alkoxy, halogen
and nitro. Suitable halogen atoms are fluorine, chlorine and iodine atoms. Preferred substituted benzyl groups are
4-methylbenzyl, 2-methylbenzyl, 4-methoxybenzyl. 2-methoxybenzyl, 4-nitrobenzyl, 2-nitrobenzyl, 4-chlorobenzyl and
2-chlorobenzyl.

[0019] In the compounds according to the present invention the term "C1-C5 alkylcarbonyl" denotes a group R-C
(=O)- wherein R is an alkyl group as defined hereinbefore. Preferred C1-C6 alkylcarbonyl groups are selected from
acetyl, propionyl, isobutyryl, butyryl, valeroyl and pivaloyl. The term "cycloalkylcarbonyl" denotes a group R—C(=O)-
wherein R is a cyclic hydrocarbon group as defined hereinbefore. The same counts to the selected carbonyl groups.

[0020] The term "aryl" denotes an aromatic hydrocarbon group such as phenyl- (C5H5-), naphthyl- (C1oH-,-) and
anthryl- (C14H9~). Preferred aryl groups according to the present invention are phenyl and naphthyl with phenyl being
particularly preferred.

[0021] The term "benzoyl" denotes an acyl group of the formula -CO-CGH5 wherein the phenyl ring may have one
or more substituents.

[0022] Preferred substituents of the aryl group and in particular of the phenyl group are selected from alkyl, alkoxy,
halogen and nitro. As substituted benzoyl groups 4~methy|benzoyl. 2-methylbenzoyl, 4-methoxybenzoyl. 2-methoxy-
benzoyl, 4-chlorobenzoyl. 2-chlorobenzoyl, 4-nitrobenzoyl and 2-nitrobenzoyl may be mentioned.
[0023] The term "C1-C5 alkoxycarbonyl" refers to a group ROC(=O)-wherein R is an alkyl group as defined herein-

before. Preferred C1-C5 alkoxycarbonyl groups are selected from CH3OC(=O)-, CZH5-OC(=O)-, C3H7OC(=O)- and
(CH3)3C0C(=O)- and alicyclic alkyloxycarbonyl.

[0024] The term "amino acid residue" denotes the residue of a naturally occurring or synthetic amino acid. Particularly
preferred amino acid residues are selected from the group consisting of glycyl, valyl, leucyl, isoleucyl. phenylalanyl,
prolyl, seryl. threonyl, methionyl, hydroxyprolyl.

[0025] The amino acid residue may be substituted by a suitable group and as substituted amino acid residues,
benzoylglycyl and N-acetylglycyl may be mentioned.

[0026] The term "carbohydrate" denotes the residue of a polyhydroxy aldehyde or polyhydroxy ketone of the formula

C,1H-2,10,, or C,1(H2O),1 and corresponding carbohydrate groups are, for example, described in Aspinal. The Polysac-
charides, New York: Academic Press 1982, 1983. A preferred carbohydrate group in the compounds according to the
present invention is a glucuronosyl group, in particular a 1B-D-glucuronosyl group.
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[0027] The term "LG" as used herein denotes a leaving group selected from halogenides, carboxylates and imida-
zolides.

[0028] The term "Bn" as used herein denotes a benzyl group.

[0029] Suitable ester moieties of inorganic acids may be derived from inorganic acids such as sulfuric acid and
phosphoric acid.

[0030] Preferred compounds according to the present invention are:

A) Phenolic monoesters represented by the general formulae II and II’

 
wherein R‘ represents hydrogen, C1-C6 alkyl or phenyl.

Particularly preferred phenolic monoesters are listed below:

(:)-formic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(:)-acetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-propionic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-n-butyric acid 2-(3-diisopropy|amino~1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)—4-hydroxymethylphenyl ester,

R-(+)-isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4—hydroxymethylpheny| ester,
(i)-2.2-dimethylpropionic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(1)-2-acetamidoacetic acid 2-(3-diisopropylamino-1—phenylpropy|)-4-hydroxymethylphenyl ester,
(i)-cyclopentanecarboxylic acid 2-(3-diisopropylamino-1-phenylpropyl)-4—hydroxymethylpheny| ester,
(1-)-cyclohexanecarboxylic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester.
(:)-benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
R-(+)-benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(t)-4-methylbenzoic acid 2-(3-diisopropylamino-1—phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-2-methylbenzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4—hydroxymethylphenyl ester,
(1)-2-acetoxybenzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-1-naphthoic acid 2-(3-diisopropylamino-1-phenylpropyl)—4-hydroxymethylphenyl ester,
(i)-2-naphthoic acid 2-(3~diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

(i)-4-chlorobenzoic acid 2-(3-diisopropylamino-1-phenylpropyl)—4-hydroxymethylphenyl ester,
(i)-4-methoxybenzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4—hydroxymethy|pheny| ester,
(i)-2-methoxybenzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-4-nitrobenzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)—2-nitrobenzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(1)-malonic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)—4-hydroxymethyl-phenyl] ester,
(ir)-succinic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenyl]ester,

(i)-pentanedioic acid bis» [2- (3-diisopropylamino-1-phenylpropyl)—4-hydroxymethyl-pheny|]ester,
(i)-hexanedioic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethyl—phenyl]ester.

B) Identical diesters represented by the general formula III
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wherein R1 is as defined above.

Particularly preferred identical diesters are listed below:

(t)-formic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-formyloxymethylphenyl ester,
(1-)-acetic acid 4-acetoxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester,

(t)-propionic acid 2-(3-diisopropylamino-1—phenylpropyl)—4-propionyloxymethylphenyl ester,
(t)-n-butyric acid 4-n-butyryloxymethyl-2-(3—diisopropylamino-1-phenylpropyl)-phenyl ester,
(t)-isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-isobutyryloxymethylphenyl ester,

(t)-2,2-dimethylpropionic acid 3-(3-diisopropylamino-1—pheny|propy|)-4-(2,2-dimethyl-propionyloxy)-benzyl
ester,

(t)-benzoic acid 4-benzoyloxymethyl-2-(3-diisopropy|amino-1-phenylpropy|)—phenyl ester,
R-(+)—benzoic acid 4-benzoyloxymethyl-2-(3-diisopropylamino—1—phenylpropy|)-phenyl ester,
(i)-pent-4-enoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-(pent-4-enoyloxymethyl)-phenyl ester,
cyclic oct-4-ene-1,8-dioate of Intermediate B,
cyclic octane-1,8-dioate of lnterrnediate B,
po|y—co-DL-lactides of Intermediate B.

C) Mixed diesters represented by the general formula IV

R2 O

 
Formula lv

wherein R‘ is as defined above
and

R2 represents hydrogen. C1-C6 alkyl or phenyl
with the proviso that R1 and R2 are not identical.

Particularly preferred mixed diesters are listed below:

(t)-acetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-forrnyloxymethylphenyl ester,
(t)-benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-formyloxymethylphenyl ester,
(1)-benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-acetoxymethylphenyl ester,
R-(+)—benzoic acid 2-(3-diisopropylamino-1—phenylpropyl)-4-acetoxymethylphenyl ester,
(4.-)-isobutyric acid 4-acetoxymethyl-2-(3-diisopropylamino-1—phenylpropy|)-phenyl ester,
R-(+)-isobutyric acid 4-acetoxymethyl-2-(3-diisopropy|amino-1-phenylpropyl)-phenyl ester,
(1-)-2.2-dimethylpropionic acid 4-acetoxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester,
(t)-2,2-dimethylpropionic acid 4-acetoxymethyl-2-(3-diisopropy|amino-1-phenylpropyl)-phenyl ester,
(:)-benzoic acid 4-benzyloxy-3-(3—diisopropy|amino-1-phenylpropyl)-benzyl ester.
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D) Benzylic monoesters represented by the general formula V

70 Farrnula V

wherein R‘ is as defined above.

Particularly preferred benzylic monoesters are listed below:
15

(i)-formic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester,
(1)-acetic acid 3-(3-diisopropylamino-1-phenylpropyl)-4—hydroxybenzyl ester,
(i)-propionic acid 3-(3-diisopropylamino-1-phenylpropyl)—4-hydroxybenzyl ester,
(i)-butyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester,

20 (1)-isobutyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester,
(1)-2,2-dimethylpropionic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester,
(i-)-benzoic acid 3- (3—diisopropy|amino-1-phenylpropyl)-4-hydroxybenzyl ester.

E) Ethers and silyl ethers represented by the general formula VI25

R11I

0 Y30 ' 0
. R10/OA A

6 Formula V1
35

wherein at least one of R10 and R” is selected from C1-C6 alkyl, benzyl or -SiRaRbRc as defined above and the
other one of R10 and R" may additionally represent hydrogen, C1-C6 alkylcarbonyl or benzoyl.

Particularly preferred ethers and silyl ethers are listed below:
40

(i)-2-(3-diisopropylamino-1-phenylpropyl)-4-methoxymethylphenol,
(i)-2-(3-diisopropylamino-1-phenylpropyl)-4-ethoxymethylphenol,
(+) -2-(3-diisopropylamino-1-phenylpropyl)-4-propoxymethylphenol,
(1) -2- (3-diisopropylamino-1-phenylpropyl)-4-isopropoxymethylphenol,

45 (4.-)-2-(3-diisopropy|amino-1-phenylpropyl)-4-butoxymethylphenol,

(t)-acetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-methoxymethylphenyl ester,
(:)-acetic acid 2—(3-diisopropylamino-1-phenylpropyl)-4-ethoxymethylphenyl ester,
(1:)-2-(3-diisopropylamino-1-phenylpropyl)-4-trimethylsilanyloxymethylphenol,
(1)-diisopropy|-[3-phenyl-3-(2-trimethylsilanyloxy-5-trimethylsilanyloxymethylphenyl)-propyl]-amine,

50 (i)-[3-(3-diisopropylamino-1-phenylpropyl)—4-trimethylsilanyloxyphenyl]-methanol,
(t)-diisopropyI-[3-(5-methoxymethyl-2-trimethylsilanyloxyphenyl)-3-phenylpropylamine,
(i)-diisopropyl-[3-(5-ethoxymethyl-2-trimethylsilanyloxyphenyl)-3-phenylpropylamine,
(i)-[4-(tert.—buty|-dimethylsilanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-phenyl]-methanol,
(i)-acetic acid 4-(tert. -butyl-dimethylsilanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester,

55 (1)-4-(tert.-butyl-dimethylsilanyloxy)-3—(3—diisopropylamino-1-phenylpropyl)-phenol,
(i)-acetic acid 4-(tert.-butyl-dimethylsiIanyloxy)-2—(3-diisopropylamino-1-phenylpropyl)-phenyl ester,

(;l:)-{3-[2-(tert.-butyl-dimethylsiIanyloxy)-5-(tert.-butyl-dimethylsilanyloxymethyl)-pheny|]-3-phenylpropyl}-di-
isopropylamine, '
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(:)-[4-(tert.-butyl-diphenylsilanyloxy)-3—(3-diisopropylamino-1-phenylpropyl)-phenyl]-methanol.

(i)-acetic acid 4-(tert.—butyl-diphenylsilanyloxymethyl)-2-(3-diisopropy|amino-1-phenylpropyl)-phenyl ester,
(zt)—4-(lert.-butyl-diphenylsllanyloxymethyl)-2-(3-diisopropylamlno-1-phenylpropyl)-phenol,
(1)-{3-[2-(tert.-butyl-diphenylsilanyloxy)-5-(ten.-butyl-diphenylsilanyloxymethyl)—phenyl]-2-phenylpropyl}-di-
isopropylamine,

(:)-acetic acid 4-benzyIoxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester,
(:)-benzoic acid 4-benzyloxy-3-(3-diisopropy|amino-1-phenylpropyl)-benzyl ester,
(i)-isobutyric acid 4—benzyIoxy-3-(3-dilsopropylamino-1-phenylpropyl)-benzyl ester,
(1)-2-(3-diisopropylamino-1-phenylpropyl)-4-(1[3-D-glucuronosyloxymethyl)-phenol.

F) Carbonates and carbamates represented by the general formulae VII and VIII

 
‘CH2?’

OY z
\‘ o

I Y
He / ~\/
A A I

F'°m"‘a V" Foanulaevm

wherein Y, Z and n are as defined above and wherein R12 and R13 represent a C1-C5 alkoxycarbonyl group or

wherein R4 and R5 are as defined above.

Particularly preferred carbonates and carbamates are listed below:

(i)-N-ethylcarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-N,N-dimethylcarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(1)-N,N-diethylcarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester.
(1)-N-phenylcarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

(t)-[2-(3-Diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenoxycarbony|amino]acetic acid ethyl ester
hydrochloride,

(1)-N-ethylcarbamic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-N-ethylcarbamoyloxybenzyl ester,

(4.-)-N,N-dimethylcarbamic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-N,N-dimethylcarbamoyloxybenzyl
ester,

(1)-N,N-diethylcarbamic acid 3-(3-diisopropylamino-1—phenylpropy|)-4-N,N-diethylcarbamoyloxybenzyl ester,
(t)-N—phenyIcarbamic acid 3-(3—diisopropy|amino-1-phenylpropyl)-4-N-phenylcarbamoyloxybenzyl ester,

(+_-)-{4- [2- (3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenoxycarbonylamino]-butyl}—carbamic ac-
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id 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester.

(t)-carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester ethyl ester.

(t)-carbonic acid 2-(3-diisopropylamino—1-phenylpropyl)—4-hydroxymethylphenyl ester phenyl ester.
(t)-carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-ethoxycarbonyloxymethylphenyl ester ethyl ester.
(t)-carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4—phenoxycarbonyloxymethylphenyl ester phenyl es-

e
O Il

‘?"\
/\

G) 3.3—DiphenylpropyIamines selected from

(i) compounds of the formulae IX and IX’

0  ML
/K

F K
“mun Formula lX'

wherein o and p are the same or different and representthe number of methylene units( CH2 ) and may range
from 0 to 6,

(ii) (1)-Benzoic acid 2-(3—diisopropylamino-1-phenylpropyl)-4-sulphooxymethyl-phenyl ester

(iii) Poly—co-DL-lactides of 2-(3-diisopropylaminophenylpropyl)-4-hydroxymethyl-phenol

(iv) (i-)—2—(3-Diisopropylamino-1-phenylpropyl)-4—(1B-D-gIucuronosyloxymethy|)—phenol having the formula

. O-H

CO2” Y
O 0

H5 : / 'an

OH

\

and

their salts with physiologically acceptable acids, their free bases and, when the compounds can be in the form
of optical isomers. the racemic mixture and the individual enantiomers.

(00311 The present invention, moreover, relates to processes for the preparation of the aforementioned compounds.
In particular. according to the present invention, the following processes are provided:

[0032] A process for the production of phenolic monoesters represented by the general formula II

10
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R‘!

YO
\ O Y

HO N\I/A A

’ l
\/

Fummta ll

as defined above, which comprises treatment of a compound of the formula

H:A "Y

0

with an equivalent of an acylating agent selected from

0
ll

R‘—C—LG

wherein LG represents a leaving group selected from halogenide, carboxylate and imidazolide and R‘ is as defined
above, in an inert solvent in the presence of a condensating agent.
[0033] Preferably. the acylating agent is selected from

0 O O

1 N ‘ ll 1:
R -C-Hal or 22*-c-o-C-R‘,

wherein Hal represents a halogen atom, preferably a chlorine. atom, and R1 is as defined above.
[0034] A process for the production of phenolic monoesters represented by the general formula II‘

11
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with an acylating agent selected from

O o o
u n n

Hal-C— (<3-1,).-C—Hal or

wherein Hal represents a halogen atom, preferably a chlorine atom.

[0035] Hence, in these processes, an Intermediate B having the formula

.. A M Y
O

is treated with an equivalent of an acylating agent (e.g. an acyl halogenite or acyl anhydride) in an inert solvent and in
the presence of a condensating agent (e.g. amine) to provide phenolic monoesters of formula II or formula II‘ (wherein
n is 0-12). respectively, if polyfunctional acylating agents (e.g. acid halides, preferably acid chlorides of dicarboxylic
acids) are used.

12
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[0036] The Intermediate B as used in the processes for the production of the 3,3-diphenylpropylamines according
to the present invention can be in the form of a racemic mixture or of optically active compounds in accordance with
the formulae shown below:

  
Intermediate RS Wemedlate R'(+) Intermediate S-(—)

[0037] Alternatively, structures of formula II or II’ may be obtained by regioselective deprotection of a protected ben-
zylic hydroxy group (chemically or enzymaticallyz T. W. Greene, P. G. M. Wuts. "Protective Groups in Organic Chem-
istry”, 2nd Ed.. J. Wily & Sons, New York 1991).
[0038] The identical diesters represented by the general formula III

 
with at least two equivalents of the acylating agent R‘-C(=O)-LG as defined above.
[0039] Thus, the aforementioned di-acyl compounds are readily accessible if an at least two-molar excess of an

acylating agent is used in the above—mentioned conversion of Intermediate B or, more general, on treatment of com-

pounds of formula I with acylating agents in the presence of suitable catalysts. In the above process. the following
Intermediate A

13
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wherein R‘ denotes a benzyl group can be used instead of Intermediate B. The Intermediate A can be used in the form

ofa racemic mixture or of optically active compounds (similar to Intermediate 8).
[0040] Benzylic monoesters represented by the general formula V

Formula V

wherein R1 is as defined above can be prepared by a process which comprises treatment of a compound of the formula

at room temperature and under anhydrous conditions with activated esters in the presence of enzymes selected from
Iipases or esterases.

[0041] Hence, this process relates to the preparation of phenols with para acyloxymethyl substituents (cf. formula
V). These compounds can be prepared in several chemical steps from intermediates such as formula I, where R

represents hydrogen and R’ is hydrogen or any suitable protective group which can be removed by known methods

(T. W. Greene, P.G.M. Wuts, "Protective Groups in Organic Chemistry‘, 2nd Ed.. J. Wily & Sons, New York 1991) in
the presence of the newly introduced substituent R‘CO. It was found, however, that the benzylic substituent R1CO can
be introduced more conveniently and in only one step if Intermediate B is treated at room temperature and under

anhydrous conditions with activated esters (e.g. vinyl acylates. isopropenyl acylates) in the presence of enzymes such
as Iipases or esterases.

[0042] The mixed diesters represented by the general formula IV

14
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Formula IV

wherein R1 and R2 are as defined above can be prepared by a process which comprises acylation of the above-
mentioned benzylic monoester represented by the general formula V

 
Fonnnlav

wherein R‘ is as defined above or of a phenolic monoester represented by the general formula II

as defined hereinbefore.

 

R‘fO
Y

 
 

Farmula (I

[0043] In general, mixed diesters of formula IV can be obtained by acylation of compounds of the general formula I
wherein R and R‘ are different substituents selected from the group consisting of hydrogen, acyl residues or protecting
groups that are cleavable under the acylation reaction conditions.
[0044] Ethers represented by the general formula VI

 
Forrnula V!

as defined hereinbefore wherein R“ is hydrogen can be prepared by a process which comprises reacting acompound
of the formula
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with an alcohol R10-OH in the presence of an esterification catalyst.
[0045] A further process for the preparation of ethers represented by the general formula VI

 
Y

7’

Fnrmulavl

wherein R10 and R“ are as defined hereinbefore, comprises acid or base treatment of free benzylic alcohols selected
from

and

and

“/\/O-an \/
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or

N\/

A I

a Formula Vi

wherein R10 is hydrogen and R" is as defined above or

‘R13
:5

\ Y

/O I Z NYRs:
A

Forrnub VII

wherein R12 is hydrogen and R‘3 represents a C1-C6 aikoxycarbonyl group or

R‘\
N-CO-

Rs

wherein R4 and R5 are as defined above

or of benzylic acylates selected from

17

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0732



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0733

10

15

20

25

30

35

40

45

50

55

EP 1 077 912 B1

  
Formula Ill _=°,-ma N

 
Formula V

wherein R‘ and R2 are as defined hereinbefore in the presence of suitable hydroxy reagents.
[0046] Finally. ethers of formula VI can be prepared by a process which comprises treating a compound of the formula

wherein R10 is as defined above with an alkylating agent selected from alkyl halogenides, alkyl sulphates and alkyl
triflates, said alkyl group having 1 to 6 carbon atoms.

[0047] in summary, regioselective modification of the benzylic hydroxy groups is achieved either by acid or base
treatment of benzylic acylates in the presence of suitable hydroxy reagents (e.g. alcohols) or by catalytic ether formation

as described in the literature for other benzylic substrates (J.M. Saa, A. Llobera, A. Garcia-Raso. A. Costa, P.M. Deya;
J. Org. Chem. 53: 4263-4273 [1988]). Both free benzylic alcohols such as Intermediates A and B or compounds of

formulas II or VI (in which R‘° is hydrogen) or formula VII (in which R12 is hydrogen) as well as benzylic acylates such
as formulae III, IV. V may serve as starting materials for the preparation of benzylic ethers (B. Loubinoux, J. Miazim-
bakana, P. Gerardin; Tetrahedron Lett. 30: 1939-1942 [1989]).

[0048] Likewise the phenolic hydroxy groups are readily transformed into phenyl ethers (R11 = alkyl) using alkylating
agents such as e.g. alkyl halogenides, alkyl sulphates, alkyl triflates or employing Mitsunobu type reaction conditions

(Synthesis 1981, 1-28). Similarly, both phenolic and alcoholic monosilyl ethers are obtained by regioselective silylation
or by desilylation of bis-silyl ethers of Intermediate B as described for other compounds in the literature (J. Paladino.
C. Guyard, C. Thurieau, J.-L. Fauchere, Helv. Chim. Acta 76: 2465-2472 [1993]; Y. Kawazoe, M. Nomura. Y. Kondo.
K. Kohda, Tetrahedron Lett. 26: 4307-4310 [1987]).

[0049] Carbonates and carbamates represented by the general formulae VII and VIII
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as defined hereinbefore can be prepared by a process which comprises reacting a compound selected from the group
consisting of
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OHY

 

 
Fwuulavl

wherein R1 is defined as above, n is 0 to 12, Bn is benzyl, one of R10 or R" is hydrogen and the other one is as defined
above with activated carbonyl compounds or carbonyl precursor reagents selected from haloformates, ketenes, acti-

vated esters, mixed anhydrides of organic or inorganic acids, isocyanates and isothiocyanates.
[0050] The coupling reactions can be carried out in inert solvents over periods of several hours at temperatures from
-10°C to the refluxing temperature of the solvent or reagent used to provide compounds of the general formula Vll

where R1? represents hydrogen, alkyl, aliphatic or aromatic acyl, or carbamoyl, and R13 represents —C(=O)-Y-R3, where-
in Y and R3 represent 0, 8, NH and alkyl or aryl, respectively. Polyfunctional reagents give the corresponding deriva-
tives. For example, diisocyanates or di-carbonylchlorides provide compounds of formula Vlll where X, Y have the
meaning of O, S, or NH and n is zero to twelve.

[0051] The invention, moreover, relates to pharmaceutical compositions comprising one or more of the aforemen-
tioned 3,3-diphenylpropylamines. In other words, the compounds according to the present invention can be used as
pharmaceutically active substances, especially as antimuscarinic agents.

[0052] They can be used for preparing pharmaceutical formulations containing at least one of said compounds.

[0053] The compounds according to the present invention in the form of free bases or salts with physiologically
acceptable acids, can be brought into suitable galenic forms, such as compositions for oral use, for injection or for
nasal spray administration, in accordance with accepted pharmceutical procedures. Such pharmaceutical compositions
according to the invention comprise an effective amount of the compounds of claims 1 to 15 in association with com-

patible pharmaceutically acceptable carrier materials, or diluents, as is well known in the art. The carriers may be any
inert material, organic or inorganic, suitable for enteral, percutaneous or parenteral administration, such as water,

gelatine, gum arabicum, lactose, microcrystalline cellulose starch, sodium starch glycolate, calcium hydrogen phos-
phate, magnesium stearate, talcum and colloidal silicon dioxide. Such compositions may also contain other pharma-

ceutically active agents, and conventional additives, such as stabilizers, wetting agents, emulsifiers, flavouring agents
and buffers.

[0054] The composition according to the invention can e.g. be made up in solid or liquid form for oral administration,
such as tablets, capsules, powders, syrups and elixirs in the form of sterile solutions, suspensions or emulsions for
parenteral administration.

[0055] The compounds according to the invention may be used in a patch formulation. The compounds can be
administered transdermally with a reduced incidence of side effects and improved individual compliance.
[0056] The compounds and compositions can, as mentioned above, be used for the treatment of urinary incontinence
and other spasmogenic conditions that are caused by muscarinic mechanisms. The dosage of the specific compound
will vary depending on its potency, the mode of administration, the age and weight of the patient and the severity of
the condition to be treated. The daily dosage may, for example, range from about 0.01 mg to about 5 mg, adminstered
singly or multiply in doses e.g. from about 0.05 mg to about 50 g each.
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[0057] The invention will be further illustrated by the following non-limiting examples and pharmacological tests.

I. Experimental

1. General

[0058] All compounds were fully characterized by ‘H and 13C NMR spectroscopy (Bruker DPX 200). The chemical

shifts reported for 13C NMR spectra (50 MHz, ppm values given) refer to the solvents CDCI3 (77.10 ppm), dideuterio
dichloromethane (CD2CI2, 53.8 ppm), CD300 (49.00 ppm) or hexadeuterio dimethylsulphoxide (DMSO-d6, 39.70 ppm),
respectively. ‘H NMR data (200 MHz, ppm) refer to internal tetramethylsilane).
[0059] Thin-layer chromatography (tlc, R, values reported) was conducted on precoated 5x10 cm E. Merck silica gel
plates (60F254), spots were visualized by fluorescence quenching or spaying with alkaline potassium permanganate
solution.

Solvent systems: (1), ethyl acetate/n-hexane (30/70, v/v-%) ; (2), toluene/acetone/methanot/acetic acid (70/5/20/5, v/
v—%); (3), n-hexane/acetone/diethylamine (70/20/10, v/v-%); (4), n-hexane/acetone/triethylamine (70/20/10, v/v-%);
(5), ethyl acetate/n-hexane/2-propanol/triethylamine (60/40/20/1, v/v-%); (6), ethyl acetate/triethylamine (90/10, v/v-
%); (7), cyclohexane/acetone/acetic acid (80/20/0.5, v/v—°/o).

Optical rotations were measured at 589.3 nm and room temperature on a Perkin Elmer Polarimeter Type 241.
Melting points (mp) reported are uncorrected and were determined on a Mettler FP 1 instrument.

IR spectra were taken from a Perkin-Elmer FTIR spectrometer Series 1610, resolution 4 cm“.

Gas chromatography-mass spectrometry (GC-MS): spectra (mlz values and relative abundance (%) reported) were
recorded on a F innigan TSQ 700 triple mass spectrometer in the positive (P-Cl) or negative (N-Cl) chemical ionization
mode using methane or ammonia as reactant gas. Hydroxylic compounds were analyzed as their trimethylsilyl ether
derivatives. Combined liquid chromatography-mass spectrometry (LC-MS) :
Waters lntegrety System, Thermabeam Mass Detector (El, 70 eV), m/z values and relative abundance reported.

2. Synthesis of Intermediates A and B

3-Phenylacrylic acid 4-bromophenyl ester

[0060] An ice-cooled solution of 4-bromophenol (69.2 g) and cinnamoyl chloride (66.8 g) in dichloromethane (150
ml) was treated with triethylamine (40.6 g). After stirring for 18 hrs at room temperature the mixture was washed with
water (250 ml), 1 M aqueous HCl, and dried over anhydrous sodium sulphate. Evaporation in vacuum left solid 3—phe-

nylacrylic acid 4-bromophenylester(121.0 g, 99.8% yield), m.p. 113.3°C, tlc: (1) 0.83. NMR (CDCI3) 2 116.85, 118.87,
123.49, 128.38, 129.06, 130.90, 132.49, 134.02, 147.07, 149.84, 165.06.

(i)-6-Bromo-4-phenylchroman-2-one

[0061] A portion of the ester (60.0 g) was dissolved in a mixture of acetic acid (60 ml) and concentrated sulphuric
acid (18 ml) and refluxed for 2 hrs. After cooling, the reaction mixture was poured into ice water and the product was

isolated by extraction with echylacetate. Evaporation of the solvent and recrystallization of the residue from boiling
ethanol (150 ml) yielded 26.3 g (43.8% yield) of pure, crystalline (t)-6-bromo-4-phenyIchroman—2-one, m.p. 117.8°C,

tlc: (1) 0.67. NMR (CDCI3): 36.56, 40.51, 117.29, 118.87, 127.47, 127.89, 128.33, 129.32, 131.07, 131.79, 139.42,
150.76, 166.84.

(i)-3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropionic acid methyl ester

[0062] A suspension consisting of (i)—6-bromo-4-phenylchroman-2-one (85.0 g), anhydrous potassium carbonate
(46.7 g), sodium iodide (20.5 g) and benzyl chloride (40.6 g) in methanol (350 ml) and acetone (350 ml) was refluxed
for 3 hrs. After evaporation of the solvents the residue was extracted with diethyl ether (2 x 300 ml) and the extract

was washed with water (2 x 200 ml) and aqueous sodium carbonate. Drying (Na2SO4) and rotoevaporation lefl 121.8
9 (102.1% crude yield) of (i)-3-(2-benzyloxy-5-bromopheny/)-3—pheny/propionic acid methyl esteras a light yellow oil,
tIc:(1)0.77;NMR(CDCl3) :39.22,40.53,51.63,70.16,113.10,113.77.126.46,126.92,127.88,128.08.128.34, 128.45,
130.31, 130.55, 134.41, 136.44, 142.37, 154.94, 172.08.

(1)-3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropionic acid

[0063] A solution of (i)-3-(2-benzyloxy-5-bromophenyl)-3-phenyl-propionic acid methyl ester (0,391 g, 0,92 mmol)
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in ethanol (5 ml) was treated at 50°C with excess aqueous sodium hydroxide solution until the milky emulsion became

clear. The reaction mixture was then acidified (pH 3), evaporated and extracted with dichloromethane. The organic

extract was evaporated and the remaining oil was redissolved in a minimum of boiling ethanol. The precipitation formed
after 18 hrs at 4°C was filtered off and dried in vacuo to yield 0,27 g (71.4%) of (i)-3-(2-Benzyloxy)—5-bromopheny/)-
3-phenylpropionic acid, colourless crystals, m.p. 124.9°C; tlc: (1) 0.15 (starting material methyl ester 0.75); NMR

(CDCI3) : 39.15, 40.26, 70.25, 113.21, 113.90, 126.62, 127.27, 127.98, 128.17, 128.47, 128.54, 130.46, 130.68, 134.34,
136.45, 142.16, 154.95, 177.65. LC-MS: 412/410 (14/11%, M‘), 394/392 (15/13%), 321/319 (17/22%), 304/302

(17/21%), 259 (24%), 194 (22%), 178 (21%), 167 (65%), 152 (49%), 92 (100%). IR (KBr) : 3434, 3030, 1708, 1485.
1452, 1403, 1289, 1243, 1126, 1018, 804, 735, 698, 649. Calculated for C22H19BrO3 (mol-wgt. 411.30): C 64.25%, H
4.66%, Br 19.43%, 0 11.67%; found: C 63.72%. H 4.70%, Br 19.75%, 0 11.80%.

[0064] Alternatively, the crude reaction mixture from the above described synthesis of (1-) -3-(2-benzy/oxy-
5-bromophenyl)-3-pheny/propionic acid methyl ester was evaporated, redissolved in warm ethanol, and treated with

excess aqueous potassium hydroxide solution. Acidification to pH 3 (conc. hydrochloric acid) and cooling to 4°C re-
sulted in the formation of a solid, which was filtered off after 18 hrs, washed repeatedly with water and dried to yield
(i)-3-(2-benzy/oxy-5—bromopheriyl)-3-phenylpropionic acid in 82% yield.

a) Resolution of 3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionic acid

R-(-)-3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropionic acid

[0065] Warm solutions of (ir)-3-(2-benzy/oxy-5-bromophenyl)-3-phenyl-propionic acid (815.6 g, 1.85 mol) and 1S,
2R-(+)-ephedrine hemihydrate (232.1 g, 1.85 mol) in 2000 ml and 700 ml, respectively, of absolute ethanol were com-
bined and then allowed to cool to 0°C. The precipitate formed was collected, washed with cold ethanol and dried in

vacuum to give 553.2 g of the ephedrinium salt of the title compound (m.p. 153°C, e.e. 65% as determined by NMR
and HPLC). The salt was recrystallized twice from boiling ethanol to give R-(—)-3-(2- benzy/oxy-5-bromophenyl)-3-phe-
nylpropionic acid 1S,2R-(+)-ephedrinium salt in 75% yield, colourless crystalls, m.p. 158.6°C, e.e. 97.6% (HPLC). NMR

(CDCI3): 9.53, 30.90, 41.54, 42.83, 61.45, 70.15, 70.42, 113.05, 113.68, 125.89, 126.03, 127.33, 127.85, 128.19,
128.28, 128.45, 129.86, 130.70, 135.91, 136.65, 140.40, 144.09, 155.20, 178.94.

[0066] 1.2 g (2.0 mmol) of the ephedrinium salt were dissolved in a mixture of acetone (5 ml) and ethanol (10 ml).
After treatment with water (0.4 ml) and conc. (37%) aqueous hydrochloric acid (0.34 ml), the solution was evaporated

in vacuum, and the residue was redissolved in 1M aqueous hydrochloric acid (2 ml) and dichloromethane (10 ml). The
organic phase was separated, washed twice with water (2 ml), and evaporated to dryness to give R-(-)-3-(2-Benzy/oxy-
5—bromophenyl)-3-phenylpropionic acidas a colourless oil which slowly solidified (0.4 g, 98% yield), m.p. 105.6°C (from

ethyl acetate/n-heptane); tlcz (7) 0.21; [o:]D2° = -21.1 (c = 1.0, ethanol), e.e. 99.9% (HPLC). NMR: identical with the
racemic acid.

S-(+)-3-(2-Benzyloxy-5-bromophenyl) -3-phenylpropionic acid

[0067] The combined mother liquids from the above resolution and recrystallizations were treated under stirring and
cooling (18°C) with excess conc. aqueous hydrochloric acid. The precipitate (ephedrinium hydrochloride) was filtered
off, and the filtrate was evaporated to dryness. The residue was re-dissolved in dichloromethane (1.5 litre) and then

washed with several portions of 1 M aqueous hydrochloric acid followed by water. After drying (Na2SO,,), filtration, and
evaporation 479 g of crude S-(+)-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionic acid were obtained as a yellow
viscous oil. The pure S-(+) enantiomeric acid was converted into the 1R,2S-(-)—ephedrine salt as described above for
the R-(—) acid. Two recrystallizations from boiling ethanol provided colourless crystals of S-(+)-3-(2-benzyIoxy-
5-bromophenyl)-3-phenylpropionic acid 1R,2S-(-)-ephedrinium salt in 83% yield, m.p. 158.7°C, e.e. 97.8% (HPLC).

NMR(CDC|3) :9.47,30.85,41.54,42.92,61.48,70.13,70.30,113.04,113.66, 125.89, 126.01,127.32,127.84,128.18,
128.44, 129.83, 130.68, 135.94, 136.63, 140.44, 144.13, 155.19, 178.94.

[0068] S- (+)-3- (2-Benzy/oxy-5-bromophenyD-3-phenylpropionic acid was obtained in quantitative yield from this

ephedrinium salt by the method described above for the R-(—) acid, tic: (7) 0.20, e.e. (NMR) > 99%, mp 105.5°C; [oc]D2°
= +22.6 (c = 1.0, ethanol); NMR: identical with the racemic acid.

22

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0737



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0738

EP 1 077 912 B1

b) Enantioselective Synthesis of R-(-)- and S-(+)-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionic acid

[0069]

5

' on OBn O8n 0 0
R = 8n Y
r——> / CH :-—c- / N

8 CH0 Br Br ._ R
10 0 O hR = H .

R = Bn (benzyl) ..

15

 
\ 0

s

*----- Br / N R
20 0 Ph

2-Benzyloxy-5-bromobenzaldehyde
25 ,

[0070] To a solution of 0.1 mol of 5-bromo-2-benzaldehyde in THF (150 ml) was added 0.1 mol of KZCO3 and 0.11
mol of benzyl bromide. The mixture was refluxed for 2 hrs and water (500 ml) was added. After addition of ethyl acetate

(400 ml) and stirring the organic layer was washed with water. dried (sodium sulphate) and evaporated to dryness.
The resulting slightly yellow solid of pure (tlc) 2-benzyloxy-5-bromobenzaldehyde was used as such in the next step.30

3-(2-BenzyIoxy-5-bromophenyl)-acrylic acid

[0071] A mixture of 2-benzyloxy-5-bromobenzaldehyde (0.10 mol), malonic acid (15.0 g), and piperidine (2.0 ml) in
150 ml of pyridine was first heated at 90°C for 90 min and subsequently refluxed for 0.5 hrs. Afler cooling to room

35 temperature, the reaction was poured on a mixture of ice (1 kg) and concentrated aqueous hydrochloric acid (250 ml).
The solid material that precipitated after stirring for 2 hrs. was collected by suction and recrystallized from a minimum
of boiling methanol.

3-[3-(2-Benzyloxy-5-bromophenyl)-acryloyI]-(4R)-4-phenyloxazolidin-2-one40

[0072] Pivaloylchloride (7 g) was added dropwise at -30°C to a stirred solution of 3-(2-benzyloxy-5-bromophenyl)-
acrylic acid (50.0 mmol) and triethylamine (15.0 ml) in 200 ml of tetrahydrofuran. After an additional hour the temper-
ature was lowered to -50°C and (R)-2-phenyloxazolidin-2-one (9.0 g) and lithium chloride (2.5 g) were added in one
portion. The cooling bath was then removed and stirring was continued over 18 hrs. The reaction was diluted with

45 water and 3-[3-(2-benzyloxy-5—bromophenyl)-acryloyl]-(4R)-4-phenyloxazolidin-2-one was isolated by extraction with
ethyl acetate.

3- [3-(2-Benzyloxy-5-bromophenyl)-(3S)-3-phenylpropionyI]-(4R)-4-phenyloxazolidin-2-one

50 [0073] To a precooled (-30°C) mixture of copper-(I) chloride (21 .0 g) and dimethylsulfide (45 ml) in dry tetrahydrofuran
(150 ml) was added dropwise an ethereal solution of phenylmagnesiumbromide (0.3 mol). The mixture was stirred 20

min at the same temperature and then cooled to -40°C. A solution of 3- [3- (2-Benzyloxy-5-bromophenyl)-acryloyl]

-(4R)-4-phenyloxazo|idin—2-one (50.0 mmol) in dry tetrahydrofuran (150 ml) was added during 10 min. The cooling
bath was removed and stirring was continued for 18 hrs. The mixture was quenched with half-saturated aqueous

55 ammonium chloride solution and the product was isolated by extraction with ethyl acetate.
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‘ S-(+)-3-(2-BenzyIoxy-5-bromophenyl)-3-phenylpropionic acid

[0074] A solution of the above described 3-[3-(2-benzy|oxy—5-bromophenyl) - (38)-3-phenylpropionyl]-(4R)—4-phe-
nyloxazolidin-2-one in tetrahydrofuran (300 ml) and water (100 ml) was cooled to 0°C and then treated with 30%
aqueous hydrogen peroxide (20 ml) followed by solid lithium hydroxide (4.3 g). Water was added after 2 hrs and the

chiral auxiliary was removed by extraction with ethyl acetate. The aqueous phase was acidified with aqueous hydro-
chloric acid (10%) and crude S-(+)-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionic acid was extracted with tert.-
butyl—methylether.

[0075] HPLC analysis (Chiralpak AD, mobile phase hexane/2-propanol/trifluoro acetic acid [92:8:0.1,vo|/vol-%); flow
1.0 ml/min, detection 285 nm) indicated an enantiomeric ratio 93:7 (retention times 14.8 min and 11.5 min, respectively).
The e.e. of 86% of the S-(+) enantiomer can be improved to >98.5% by recrystallization of the diastereomeric salts

using "nitromix" (Angew. Chem. Int. Ed. Engl. 1998, Vol. 37, p. 2349) or (1 R,2S)-(-)-ephedrine hemihydrate as described

above. The S-(+)-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionic acid was isolated after acidification of aqueous
solutions of the diastereomeric salts. It forms colourless crystals which gave an optical rotation of [(X]D22 = +21.6 (c =
0.5, MeOH).

[0076] R-(-)-3-(2-Benzyloxy-5-bromophenyl) -3-phenylpropionic acid Conjugate organocuprate addition of phe-
nylmagnesiumbromide to-3-[3-(2—benzyloxy-5-bromophenyl)-acryIoyU-(4S)-4-phenoyloxazo/idin-2-one as described
above for the S-(+)enantiomer gave crystalline R-(-)-3-(2-benzylcxy-5-bromophenyl)-3-phenylpropionic acid in an e.e.
of 99.6% after two recrystallizations, [0.]D22 = -21.7 (c = 0.5, MeOH).

c) Synthesis of the R- and S- Enantiomers of Intermediate B

(i) Phenylpropanol Route

[0077]

   
(i)-3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropan-1 -01

[0078] A solution of the methyl(:)-propionate (121.0 g) in 350 ml of dry tetrahydrofuran was slowly added under an

atmosphere of nitrogen to a suspension of lithium aluminiumhydride (7.9 g) in tetrahydrofuran (350 ml). After stirring
at room temperature for 18 hrs, 20% aqueous HCI was added dropwise and the product was isolated by repeated
extraction with diethyl ether. The combined extracts were gradually washed with hydrochloric acid, sodium hydroxide
solution, distilled water, and then dried (Na2SO,,) to give a light yellow viscous oil (108.8 g, 96.3% yield) after evaporation
which gradually crystallized, m.p. 73.8°C, tlc: (1) 0.47, (i)-3-(2-benzyloxy-5-bromopheny0-3-phenylpropan-1-o/. NMR
(CDCI3):37.52.39.52,60.84,70.54,113.54,113.83,126.29,127.30, 127.51, 129.99, 128.24,128.38, 129.99, 130.88,
135.69, 136.40, 143.53, 155.12.

[0079] The same product was obtained after reduction of (1)-3-(2-benzyloxy-5-bromopheny/)-3-phenylpropionic acid
with lithium aluminium hydride in tetrahydrofuran (30 min, 25°C), 31% yield.

(i)-Toluene-4-sulphonic acid 3-(2-benzyloxy-5-bromophenyl)-3-phenylpropyl ester

[0080] A cooled (5°C) solution of (_+.)-3-(2-benzy|oxy-5-bromophenyl)-3-phenylpropan-1—ol (108.0 g) in dichlorometh-

ane (300 ml) was treated with pyridine (79.4 ml) and then p—to|uenesu|phonyI chloride (60.6 g) in dichloromethane (200
ml). After 18 hrs. at room temperature the solvent was removed in vacuum and the residue was extracted with diethyl
ether. The extract was washed with hydrochloric acid, water. and dried over anhydrous sodium sulphate to give (1)-
toluene-4-sulphonic acid 3-(2-benzyIoxy-5-bromophenyl)-3-pheny/propyl esteras a light yellow oil after concentration

under reduced pressure (140.3 g, 93.6% yield), tic: (1) 0.66. NMR (CDCI3) : 21.67, 33.67, 39.69, 68.58, 70.28, 113.21,
113.76, 126.47, 127.84, 128.10, 128.25, 128.41, 128.51, 129.81, 130.26, 130.42, 132.91, 134.39, 136.41, 142.16,
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155.07.

(i)-[3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropyll-diisopropylamine

[0081] A solution of the (t)-toluenesulphonate ((i)-toluene-4-sulphonic acid 3-(2-benzyloxy-5-bromophenyl)-3-phe-
nylpropyl ester, 139.3 g) in acetonitrile (230 ml) and N,N-diisopropylamine (256 g) was refluxed for 97 hrs. The reaction

mixture was then evaporated to dryness and the residue thus formed was partitioned between diethyl ether (500 ml)
and aqueous sodium hydroxide (2 M, 240 ml). The organic phase was washed twice with water (250 ml) and then
extracted with 1 M sulphuric acid. The aqueous phase was adjusted to about pH 12-13 and reextracted with ether (500

ml). The organic phase was washed with water, dried (Na2SO4) and evaporated to provide (:)-[3-(2-benzyloxy-
5-bromophenyl)-3-phenyIpropyI]-diisopropylamine as a brown and viscous syrup (94.5 g, 77.9% yield), tlc: (2) 0.49.
NMR (CDCI3): 20.65. 20.70, 36.70, 41.58, 43.78, 48.77, 70.24, 113.52, 126.02, 127.96, 128.20, 128.36, 129.82,
130.69,136.34, 136.76, 144.20, 155.15.

(ii) Phenylpropionamide Route

roosz]

 
S-(+)-3-(2-Benzyloxy-5-bromophenyl) -3-phenylpropionyl chloride

[0083] Thionylchloride (4.5 g, 2.8 ml, 37.8 mmol) and some drops of dimethylformamide were added to a solution

of S-(+)-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionic acid (10.3 g, 25 mmol) in ethyl acetate (60 ml). The mixture
was refluxed until tlc control indicated complete consumption of the starting material (2 hrs). Evaporation in vacuum
gave the acid chloride as a light yellow liquid in almost quantitative yield (10.7 9). Conversion of an aliquot to the methyl
ester showed a single spot in tlc (R, 0.54, solvent system (7)).

S-(+)-N,N-Diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionamide

[0084] A solution of 8-(+)-3-(2-benzyloxy—5-bromophenyl)—3-phenylpropionyl chloride (9.6 g, 22.3 mmol) in ethyl ac-
etate (40 ml) was added dropwise to a stirred and cooled (3°C) solution of diisopropylamine (6.4 g, 49.0 mmol) in 60
ml of ethyl acetate. The reaction was stirred for 18 hrs at room temperature and then washed with water, aqueous
hydrochloric acid (1 M) and half saturated brine. The organic phase was dried (sodium sulphate) and evaporated to

dryness. The colourless oily residue (10.7 g, 97% yield) of S-(+)-N,N-diisopropyl-3-(2-benzyloxy-5-bromopheny|)-
3-phenylpropionamide showed a single spot on tlc: (Rf 0.70 (4)). NMR (CDCI3): 18.42, 20.46, 20.63, 20.98, 39.51,
41.44, 45.76, 48.63, 70.00, 112.84, 113.64, 126.10, 126.45, 127.34, 127.78, 128.20, 128.36.129.93, 130.59, 135.18,
136.52, 143.52, 155.17, 169.61.

(:)-N,N-Diisopropyl-3- (2-benzyloxy-5-bromophenyl)-3-phenylpropionamide

[0085] The amide was prepared from diisopropylamine and the racemic acid chloride as described above for the
S—(+) enantiomer. The viscous colourless oil was dissolved in ethanol and the solution stored at -30°C. From this
solution colourless crystals were obtained, m.p. 101 .8°C.

(1-)-[3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropyl]-diisopropylamine

[0086] To a stirred solution of (i)-N,N-diisopropyl-3-(2-benzyloxy-5—bromophenyl)-3-phenylpropionamide (11.8 g) in
40 ml of dry tetrahydrofuran was added 1 M lithium aluminium hydride/tecrahydrofuran (36 ml). The reaction was
refluxed for 4 hrs and then quenched with the dropwise addition of water. After removal of the precipitate the solvent
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was evaporated and the oily residue dissolved in diluted sulphuric acid. The aqueous phase was washed several times

with diethyl ether, adjusted to pH 10-12 (aqueous NaOH), and extracted with diethyl ether. The extract was dried

(sodium sulphate), filtered and evaporated to dryness in vacuum to leave 8.1 g (76.7%). of the title compound as a
viscous colourless oil, tlc: (4) 0.86. The NMR spectrum corresponds to the product. obtained from the tosylate precursor
(see above).

S-(+)-[3- (2-Benzyloxy-5-bromophenyl)-3-phenylpropyl] -diisopropylamine

[0087] Repetition of the reaction sequence by using S-(+)-3-(2-benzyloxy-5—bromophenyl)-3-phenylpropionic acid

as the starting material gave S-(+)-[3¥(2-Benzyloxy-5-bromophenyl)-3-phenylpropyll-diisopropylamine as a viscous
colourless oil, [a]D22 = +18.5 (c = 10.0, ethanol), e.e. of a representative batch 99.4%

R-(-)-[3-(2-BenzyIoxy-5-bromophenyl)-3-phenylpropyl]-diisopropylamine

[0088] Repetition of the reaction sequence by using R-(-)-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionic acid as
the starting material gave R-(-)-[3-(2-Benzyloxy-5-bromophenyl)-3-pheny|propyl]-diisopropylamine as a viscous col-
ourless oil, [(1]D22 = -17.3 (c = 10.0, ethanol), e.e. of a representative batch 98.3%.
[0089] The optical purities were determined by chiral HPLC using Chiralpak OD columns.

(1)-4-Benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-benzoic acid hydrochloride

[0090] An ethereal Grignard solution, prepared from the above (i)-amine (22.8 g), ethyl bromide (17.4 g) and mag-
nesium (6.1 g) under an atmosphere of nitrogen was diluted with dry tetrahydrofuran (200 ml) and then cooled to -60°C.
Powdered solid carbon dioxide (ca. 50 g) was then added in small portions and the green reaction mixture was warmed
to room temperature. After the addition of an aqueous solution of ammonium chloride (200 ml, 10%) and adjustment
of the aqueous phase to pH 0.95, a white solid was recovered by filtration to provide (i)-4-benzyloxy-3—(3-diisopro-
py/amino-1-phenylpropyl)-benzoic acid hydrochloride (14.7 g, 64.3% yield), m.p. 140°C (dec.), tlc: (2) 0.33. NMR
(CD300): 17.07, 18.77. 33.55, 43.27, 56.50, 71.50, 112.89, 124.10, 127.94,129.07, 129.25, 129.34,129.59,129.66,
130.18, 131.60, 132.78, 137.60, 143.30, 161.11, 169.70.

(i) - [4-Benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-phenyl]-methanol

Intermediate A (n = 1)

[0091] The (i)-hydrochloride was converted into its methyl ester (MeOH, trace sulphuric acid, 6h reflux) and the free

oily base thus obtained (28 g; tlc (2): Rf 0.46) was dissolved in dry diethyl ether (230 ml). This solution was slowly (2h)
dropped under a nitrogen atmosphere to a suspension of lithium aluminium hydride (1.8 g) in ether (140 ml). After
stirring for 18 hrs, the reaction was quenched by the addition of water (4.7 ml). The organic phase was dried over

anhydrous sodium sulphate, filtered and evaporated to dryness to provide (t)-[4-benzyIoxy-3-(3-diisopropy/amino-
1—phenyIpropyI)-phenylj-methanol (26 g, 98.9% yield), as an oil which gradually crystallized, m.p. 86.4°C, tlc: (2) 0.32.
NMR (CDCI3) :20.53, 20.61, 36.87, 41.65, 44.14, 48.82, 65.12, 70.09, 111.80, 125.77, 125.97, 126.94, 127.55, 128.08,
128.37, 128.44, 133.27, 134.05, 134.27, 137.21, 144.84.

Intermediate A 
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(1)-[4-Benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-phenyI] - [C2H]methano| ’

Intermediate dz-A (n = 2)

[0092] Repetition of the above described reduction of the methylester of (t)-4-benzyloxy-3-(3-diisopropylamino-
1-phenylpropyl)-benzoic acid by the use of lithium aluminium deuteride gave (i)-[4-benzyloxy-3-(3—diisopropy|amino-

1-phenylpropyl)-phenyl}-[C3H]methanol, colourless amorphous solid in 77% yield; tic: (2) 0.33. NMR (CDCI3) : 20.46,
20.55, 36.77, 41.62, 44.09, 48.77, multiplett centred at 64.96, 70.05, 111.76, 125.72, 127.34, 128.03,128.32, 128.38,
133.15, 133.99, 137.17, 144.80, 155.52.

(1)-2-(3-Diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenol

Intermediate B (n = 1)

[0093] A solution of Intermediate A (9.1 g) in methanol (100 ml) was hydrogenated over Raneynickel (4.5 9) under
ambient conditions. After 5 hrs thin layer chromatography indicated complete hydrogenolysis. The catalyst was filtered
off and the solution evaporated to dryness to leave an oil (6.95 g, 96.5% yield) which gradually solidified, (i)-2-(3-di-

isopropyIamino-1-phenylpropyl)-4-hydroxymethy/pheno/, m.p. 50°C, tlc: (2) 0.15. NMR (CDCI3): 19.42, 19.83, 33.22,
39.62, 42.27, 48.27, 65.19, 118.32, 126.23, 126.55, 127.47, 128.33, 132.50, 144.47, 155.38.

Hydrochloride: colourless crystalls, m.p. 187—190°C (with decomposition)

intermediate‘ 3 
S-(-)-2-(3-Diisopropylamino-1-phenylpropyI)-4-hydroxymethylphenol

[0094] Hydrogenolysis of S-(-)-[4-benzyIoxy-3- (3-diisopropylamino-1-pheny/propyl)-phenyI]-methanol (prepared
from S- (+)-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionic acid as described for the racemic series) gave the title

compound in 85% yield, colourless solid; m.p. 2 50°C, [o:]D22 = -19.8 (c = 1.0, ethanol); NMR (CDCI3) : 19.58, 19.96,
33.30, 39.52, 42.10, 48.00, 65.40, 118.58,126.31, 126.57, 127.16, 127.54, 128.57, 132.63, 132.83, 144.55, 155.52.

S-(+) hydrochloride: colourless, non-hygroscopic solid, m.p. 186.4°C (dec.); [oL]D32 = +6.6 (c = 0.5, water). NMR (DMSO-
de) : 16.58,18.17,31.62,41.37,45.90,54.02,63.07.115.18,126.05, 126.37, 128.03, 128.45,129.04, 133.12, 143.88,
153.77.

R-(+)-2-(3-Diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenol

[0095] Hydrogenolysis of R-(+)-[4-benzyIoxy-3-(3-diisopropyIamino-1-pheny/propyl)-phenyfl-methanol (prepared
from R-(-)—3-(2-benzyloxy-5-bromophenyl)-3-phenylpropionic acid as described for the racemic series) gave the title

compound in 87% yield, colourless solid; m.p. 2 50°C, [a]D22 = +21.3 (c = 1.0, ethanol).
R—(—) hydrochloride: colourless, non-hygroscopic solid, m.p. 179.8°C (dec.); [a]D33 = -7.2 (c = 0.5, water) ; NMR (DMSO-
ds): 16.59, 18.19, 31.64.4138, 45.92, 54.07. 63.08, 115.19, 126.07,126.39, 128.04, 128.46,129.05. 133.13, 143.89,
153.79.

S-(+)-mandelate: m.p. 139.7°C, [(11021 = +38.3 (c = 1.0, ethanol)
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(i)-2-(3-Diisopropylamino-1-phenylpropyl)-4-hydroxy-FH2]methyl-phenol

Intermediate dz-B (n = 2)

[0096] A stirred suspension of lithium aluminium deuterlde (0.1 g, 2.38 mmol) in 5 ml of dry diethyl ether was treated

during 30 min at room temperature under an atmosphere of dry nitrogen with a solution of (1-)-4-benzyloxy-3-(3-diiso-
propylamino-1-phenylpropyl)-benzoic acid methyl ester (1.0 g, 2.17 mmol) in dry diethyl ether (5 ml). After an additional

stirring at room temperature for 18 hrs the reaction was quenched by the dropwise addition of 0.17 ml of 3H2O. The
resultant precipitation was filtered off, washed with small portions of ether. and the combined organic phases were
evaporated to dryness in vacuum to leave ‘

(i)-[4-benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-phenyl] - [2Hz]methanol »

as slightly yellow, viscous oil which gradually crystallized, m.p. 84.1°C; tlcz (2) 0.33 (starting material 0.46), 0.725 g,
77.2% yield. NMR (CDCI3) : 20.46, 20.55, 36.77, 41 .62, 44.09, 48.77, multiplett centred at64.30,70.05, 111.76, 125.72,
125.94, 126.92, 127.34, 127.71, 128.03, 128.32, 128.38, 133.15, 133.99, 137,17, 144.30. 155.52.

[0097] A solution of the above (i)-[4-benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-phenyl]—[2H2]methanol
(0.129 g, 0.29 mmol) in a suspension of methanol (5 ml) and wet Raney-Nickel (0.1-0.2 g) was stirred at room tem-

perature under an atmosphere of deuterium gas (ZHZ). After 1 hr tlc indicated complete disappearance of the starting
material. The mixture was filtered, evaporated and the residue was redissolved in diethyl ether (5 ml). The solution

was washed with water (2 x 5 ml), dried over sodium sulphate, filtered and evaporated to dryness to leave a pale yellow
oil, 76.3 mg, in 74.6% yield, which gradually solidified to give a colourless solid of a m.p. range of 46-49°C. Tlc : (4)
0.57 (starting material 0.77). NMR (CDCI3) : 19.57, 19,94, 33.33, 39.56, 42.18, 48.07, 48.43, multiplett centred at 64.61,

118.47, 126.29, 126.58, 127.55, 127.94, 128.38, 132.53, 144.53, 155.37. GC-MS (P-Cl, ammonia, TMS derivative):
488.43 (100%), 489.56 (70%), 490.56 (31%), 491.57 (8%).

DH,’ HH

0 intermediate q—B

n = 2, deuterium
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(1)-2-(3—Diisopropy|amino-1-phenylpropyl)-4-hydroxy-[ZHZ] methy|~phenoI

Intermediate dz-B

(iii) Heck-Cuprate-Route to Intermediate B

[0098]

I W’
—..___j_1_—;

Mso,c Br /fif”‘”""O

OH

HO ® N(l-Pl’), <—————-—- 
Intermediate B

N,N-Diisopropyl-acrylamide

[0099] A solution of acroyl chloride (42.2 g, 40.6 ml, 0.467 mol) in 125 ml of dichloromethane was slowly added to
a cooled (0-5°C) solution of N,N-diisopropylamine in dichloromethane (500 ml). After 2 hrs the precipitated ammonium

salt was filtered off and the filtrate was washed with 1M hydrochloric acid (3 x 100 ml), dried (sodium sulphate), and
evaporated to dryness. N,N-diisopropyl-acrylamide was obtained as a slight yellow liquid in 48% yield and ca. 99%
purity. NMR (CDCI3) : 20.54, 21.25, 45.66, 48.10, 125.62, 130.70, 166.17.

(E)-‘N,N-Diisopropyl-3-(2-methoxy-5-methoxycarbonylphenyl)-acrylamide

((E)-3-(2-Diisopropylcarbamoyl-vinyl)-4-methoxybenzoic acid methyl ester)

[0100] The reaction was carried out under an atmosphere of dry and oxygen-free nitrogen gas. All solvents and
reagents were dried before use.

A stirred suspension consisting of N,N-dimethylglycine (6.0 mmol), anhydrous sodium acetate (40 mmol), methyl 3-bro-
mo-4-methoxybenzoate (20 mmol, 4.90 g), N,N-diisopropylacrylamide (24 mmol, 3.72 g), bis-(benzonitrile)-palladium-II
chloride (1.5 mol%), and 20 ml of N-methyl-2-pyrrolidinone was heated at 130°C until no starting material could be

detected by tic (starting material methyl 3-bromo-4-methoxybenzoate: R, 0.73; N,N-diisopropylacrylamide: R, 0.46;
solvent system (1 )). After cooling to room temperature 50 ml of an aqueous 2N HCI solution was added. The reaction

was diluted with dichloromethane (50 ml) and the precipitated grey palladium metal was filtered off. The organic phase
was washed with five portions (50 ml each) of 2N aqueous hydrochloric acid, dried (MgSO4) and evaporated to dryness.
The remaining off-white solid was recrystallized from ethyl acetate/n-hexane to give 4.40 g (E)-N,N-diisopropyl-

3-(2-methoxy-5-methoxycarbonylphenyl)-acrylamide in 69% yield, m.p. 139-140°C, tlc: (1) R, 0.40. NMR (CDZCIZ):
21.22, 22.10, 46.39, 48.87, 52.59, 56.61, 111.42, 123.39, 123.78.125.54, 130.32,132.53, 135.07. MS (EI, DI, 105°C):
319 (M*, 22), 304 (6%), 276 (8%), 219 (100%), 187 (18%), 160 (7%).
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(i)-N,N-DiisopropyI-3-(2-methoxy-5-methoxycarbonylphenyl)-3-phenylpropionamide

((i)-3-(2-Diisopropylcarbamoyl-1-phenylethyl)-4-methoxybenzoic acid methyl ester)

[0101] The reaction was carried out under an atmosphere of dry and oxygen-free nitrogen gas. All solvents and
reagents were dried before use.

A dark green solution of lithium diphenylcuprate was prepared by addition of phenyllithium solution (12 ml, 24 mmol,

cyclohexane/diethyl ether) to a cooled (O°C) and stirred suspension of copper-I bromide dimethylsulphide adduct (2.71
g, 13 mmol) in diethyl ether (40 ml). This solution was cooled to -78°C and then subsequently solutions were added
oftrimethylchlorosilane (1.5 ml, 12 mmol) in diethyl ether (5 ml) followed by the above cinnamide (3.19 g, 10.0 mmol,
(E)-N,N-diisopropyl-3-(2—methoxy-5-methoxycarbonylphenyl)-acrylamide) in 10 ml of tetrahydrofuran. The reaction
was stirred for one hour at -78°C, warmed to room temperature and then quenched by the addition of 150 ml of a

saturated aqueous solution of ammonium chloride. After 90 min the organic phase was washed with two portions (100
ml) of half saturated aqueous sodium chloride, dried (MgSO4) and evaporated to dryness. The yellow oily residue was
dissolved in a minimum of ethyl acetate and purified by column chromatography on silica gel (mobile phase (1)). Evap-
oration of the combined fractions of the title compound gave
(1)-N,N-diisopropyI-3-(2-methoxy-5-methoxycarbonylphenyl)-3-phenylpropionamide

as a viscous slightly yellow syrup (1.8 g, 44% yield). NMR (CDZCIZ) : 19.45, 19.56, 19.74, 38.86, 44.87, 47.92, 50.80,
54.76, 109.41, 121.32,125.53,128.10,128.43,128.78,132.03, 143.20, 159.95, 165.95, 168.87. MS (El, DI, 105°C):
397 (M*-, 41%), 366 (5%), 322 (2%), 269 (3%), 255 (14%), 237 (7%), 165 (5%), 128 (12%), 91 (43%), 58 (100%).

(i)-2-(3-Diisopropylamino-1-phenylpropyI)-4-hydroxymethylphenol

[0102] A solution of (:l:)-N,N-diisopropyl-3-(2-methoxy-5-methoxycarbonylphenyl)-3-phenylpropionamide (0.79 g,

2.0 mmol) in 20 ml of tetrahydrofuran was cooled to 5°C and then treated with 2.5 ml of 1M LiAlH4/THF. After stirring
at room temperature for 18 hrs. finely powdered aluminium chloride (0.3 g) was added and stirring was continued for
additional 4 hrs. The reaction was quenched at 5°C by the dropwise addition of water followed by aqueous sodium
hydroxide solution. The mixture was diluted with diethyl ether (150 ml) and the organic phase was washed with half
saturated brine, dried (sodium sulphate), and evaporated to dryness to give the title compound as a solid off-white
foam. Tlc (2) 0.16, m.p. 48-51°C. A portion of the material was converted into the hydrochloride (ethereal hydrochloric
acid), m.p. 186-189°C (dec.).

Hydrogenolytic Deoxygenation of S-(-)-2-(3-Diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenol

[0103] A mixture of S-(-)-2-{3-Diisopropy/amino-1-phenylpropyl)-4-hydroxymethy/phenol (683 mg, 2.0 mmol, [a]D22
= -19.8 (c = 1.0, ethano|)), platinium-on-carbon catalyst (120 mg) and acetic acid (1 .0 ml) was diluted with ethyl acetate
(50 ml) and then hydrogenated at room temperature under a pressure of 4 bar hydrogen gas for 5 hrs. The catalyst
was filtered off and the filtrate was evaporated to leave an oil. The residue was redissolved in dichloromethane (25 ml)
and the solution was washed with aqueous sodium hydrogencarbonate solution. The organic phase was concentrated

to dryness and the oily residue taken up in ethanol (7 ml). Addition of D-(-)—tartaric acid (300 mg) and storage of the
clear solution at -25°C gave colourless crystals (310 mg) of
S-(-)-2-(3-diisopropylamino-1-phenylpropyl)-4-methylphenol D-(-) hydrogentartrate

in 33% yield, tlc: (4) : 0.66 (starting material 0.31), [(11022 = -26.7 (c = 1.0, methanol). NMR (CD3OD) : 17.98, 18.37,
20.69, 33.68, 43.12, 56.33, 74.17, 116.31, 127.51, 129.11, 129.50.129.70, 129.89, 130.41, 144.57, 153.67, 176.88.

[0104] A portion of the tartrate was treated with aqueous sodium hydrogencarbonate solution and the free base was

isolated in quantitative yield as a colourless oil by extraction with ethyl acetate and evaporation of the extract. [(X]D22
= -26.3 (c = 1.0, methanol)

[0105] Preferred intermediates in the processes for the preparation of the 3,3-diphenylpropylamines according to
the present invention are:

(:t)-3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanoic acid and its salts,
R-(-)-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanoic acid and its salts,
S-(+) - (2-Benzyloxy—5-bromophenyl)-3-phenylpropanoic acid and its salts,

(i)-2-(3-Diisopropy|amino-1-phenylpropyl)-4-hydroxy-[C2H2]methyl-phenol,
S-(-)-2-(3—Diisopropy|amino-1-phenylpropyl)-4-hydroxy-[C2H2]methy|-phenol,

R-(+)-2-(3-Diisopropylamino-1-phenylpropyl)-4-hydroxy-[C2H2]methyl-phenol and their salts.
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3. Examples

a) Phenolic monoesters

aa) General procedure

Esters of carboxylic Acids

[0106] A stirred solution of (1)-2-(3-diisopropyIamino-1 -phenylpropy/)-4-hydroxymethylphenol (Intermediate B, 1.71
g, 5.01 mmol) and acid chloride (5,00 mmol carboxylic acid monochloride for compounds of formula ll, 2.50 mmol for

compounds of formula II’) in 60 ml of dichloromethane was cooled to 0°C and then triethylamine (0.502 g, 4.96 mmol
for compounds of formula II, 1.05 g, 9.92 mmol for compounds of formula II‘), dissolved in 10 ml of dichloromethane,
was added dropwise during 5-10 min. Stirring was continued for 18 hrs at room temperature, and then the mixture was

washed successively with water (25 ml), aqueous sodium hydrogen carbonate (5%, 25 ml), and water (25 ml). The
organic phase was then dried (sodium sulphate) and evaporated under reduced pressure and at low temperature. The
oily residues thus formed were finally exposed to high vacuum (2-4 hrs.) to remove traces of residual solvents.

The esters of formula II or II’ were obtained as colourless to light yellow solids or viscous syrups in purities between
90% and 99% (tlc, HPLC, NMR).

Esters of N-Acylamino Acids

Phenolic Monoesters

[0107] To a solution of the respective amino acid (2.0 mmol) in 0.7 ml to 5 ml of N,N-dimethylforrnamide and 0.5 ml
of triethylamine was added at 5°C in one portion methyl chloroformate (2.0 mmol, 288 mg). After stirring for 2 hrs. at
the same temperature the cooling bath was removed and a solution of Intermediate B (2.0 mmol, 682 mg) in 5 ml of
dichloromethane and triethylamine (0.5 ml) was added. The reaction was allowed to stir for 2-8 hrs and then diluted

with diethyl ether (70 ml). Solid precipitates were filtered off and the mixture was washed with aqueous sodium hydrogen
sulphate solution (5%) and water. After drying (sodium sulphate), filtration and evaporation in vacuum the residue was
purified by flash chromatography on silica gel (eluent: solvent system (4)). N-acylamino acid esters were obtained as
viscous oils or waxy solids in yields between 24% and 73%.

bb) Salt formation (Example hydrochloride)

[0108] A cooled (0°C) solution of 4.94 mmol amino base in 30 ml of dry diethyl ether was treated under an atmosphere
of nitrogen with 4.70 mmol (monoamines of formula ll) or 9.4 mmol (diamines of formula II’) ethereal (1 M) hydrochloric
acid. The oily precipitation was washed repeatedly with dry ether and then evaporated in high vacuum. The residual
product solidificated in most cases as an amorphous foam. The highly hygroscopic solids show a wide melting range
above 100°C (with decomposition).

[0109] The following compounds were prepared according to the method described above and their analytical data
are listed below:

(i)-Acetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4 hydroxymethylphenyl ester, tlc: R, 0.47 (4), NMR (CDCI3) :
20.36, 20.68, 20.97, 36.59, 42.35, 43.83, 48.76, 64.58, 122.69, 125.61, 126.22, 126.71, 127.96, 128.34, 136.82,

138.97, 143.73, 147.77, 169.24; GC-MS/P-Cl (ammonia, trimethylsilyl derivative): 456.8 (100%), 398.4 (4%)

(4.-)-Propionic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester, tlc: R, 0.52 (4); NMR
(CDCI3) : 20.44, 20.64, 27.67, 36.67, 42.21, 43.87, 48.78, 64.70, 122.71, 125.62, 126.52, 126.78, 127.97, 128.53,

136.86, 138.82, 143.82, 147.86, 172.68; GC-MS/P-Cl (ammonia, trimethylsilyl derivative): 470.38 (100%), 398.4
(4%)

(1-)-n-Bufyric acid 2-(3-diisopropyIamino-1-phenylpropyl)-4-hydroxymethy/phenyl ester, t|c: R, 0.43 (4); NMR
(CDCI3): 13.77, 18.40, 20.43, 20.51, 20.59, 36.15, 36.82, 42.16, 43.90, 48.83, 49.20, 64.58, 122.66, 125.98,

126.17, 126.74, 127.33, 127.94, 128.33, 136.79, 138.91, 143.82, 171.88; GC-MS/N-Cl (methane, trimethylsilyl
derivative): 482.3 (20%), 412.3 (100%), 340.1 (33%), 298.1 (89%), 234.7 (15%) ; GC-MS/P-Cl (methane, trimeth-
ylsilyl derivative): 484.5 (100%), 468.4 (62%), 394.3 (22%); GC-MS/P-CI (ammonia, trimethylsilyl derivative):
484.4 (100%), 398.4 (3%) -
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(1-)-Isobutyric acid 2-(3-diisopropy/amino-1-phenylpropy/)-4—hydroxymethyIpheny/ ester, tlc: R, 0.43 (4); NMR
(CDCI3): 18.99, 19.11, 20.54, 34.21, 36.88, 41.84, 43.91, 48.78, 64.61, 122.54, 125.57, 126.14.126.81, 127.94,
128.34.136.84, 138.84, 143.89, 147.85, 175.36

R-(+)-Isobutyric acid 2-(3-diisopropy/amino-1-phenylpropyl)-4-hydroxymethyIpheny/ ester

Tlc: R,0.38 (4), starting material: 0.26; colourless oil (yield 95%); NMR (CDCI3): 19.02,19.14, 19.96, 20.61, 34.26,
36.92, 41.87, 43.90, 48.80, 64.84, 122.63, 122.63, 125.64, 126.19, 126.92, 127.98, 128.39, 136.96, 138,76,
143.93.147.97, 175.39.

Hydrochloride: colourless hygroscopic solid; [(1]D20 = +5.5 (c = 1.0, chloroform); NMR (CDCI3) : 17.03, 17.53, 18.30,
18.52, 18.95, 19.12, 31.23, 34.10, 41.69, 45.40, 54.22, 54.47, 64.00, 122.32, 126.62, 126.81, 127.40, 128.06,
128.70, 133.88, 140.64, 142.25, 147.81, 175.89.

(t)-2,2-Dimethy/propionic acid 2-(3-diisopropy/amino-1-phenylpropyl)-4-hydroxymethy/phenyl ester, tlc: Rf 0.49
(1) ; NMR (CDCI3) : 20.46, 20.66, 26.53, 27.34, 37.12, 39.21, 41.46, 43.98, 48.81, 64.65, 122.42, 125.58, 126.16,

126.92, 128.37, 134.27, 136.92, 138.82, 143.97, 148.02, 176.97; GC-MS/P-CI (ammonia, trimethylsilyl derivative):
498.8 (100%), 482.5 (10%), 398.4 (4%)

(1)-2-Acetamidoacetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethy/phenyl ester
((:)-2-[Diisopropylamino)-1-phenylpropyl]-4-(hydroxymethyl)phenyl 2-(acety|amino)acetate)
NMR (CD3OD) 2 20.33, 20.61, 22.17, 30.54, 42.39, 48.62, 51.04, 64.88, 117.99, 124.73, 125.51, 127.01, 127.75,
129.31,131.63, 137.33, 146.67, 147.43, 171.47, 173,82

(4.-)-Cyclopentanecarboxylic acid 2-(3-diisopropylamino-1-phenylpropy/)-4-hydroxymethy/phenyl ester

Tlc: R, 0.66 (4), starting material Intermediate B (0.50), colourless oil, yield: 82%. NMR (CDCI3): 20.42, 25.87,
30.25, 36.57, 41.89, 43.97,47.15, 49.02, 64.63, 122.56,125.60, 126.16,126.81, 127.60, 127.94, 128.35, 128.77,
136.74, 138.88, 143.85, 147.92, 175.05.

(i)-Cyclohexanecarboxylic acid 2-(3-diisopropyIamino-1-phenylpropy/)—4-hydroxymethyIpheny/ ester

Tlc: R, 0.67 (4), starting material Intermediate B (0.50), colourless oil, yield: 93%. NMR (CDCI3): 20.27, 25.40,
25.74, 29.03, 29.16, 36.29, 41.82, 43.31, 44.08, 49.36, 64.62, 122.56, 125.68, 126.22, 126.92, 127.92, 128.38,
136.65, 139.00, 143.72, 147.86, 174.40.

(:)—Benzoic acid 2—(3-diisopropylamino-1—phenylpropyl)-4-hydroxymethyiphenyl ester

Tic: Rf0.31 (4); colourless syrup (99% yield, purity > 95%) ;gradually crystallized upon refrigeration; NMR (CDCI3) :
20.41, 20.51, 36.65, 42.42, 43.85, 48.79, 64.70. 122.79, 125.74, 126.17.126.83, 128.13, 128.28, 128.58, 129.48,
130.25, 133.62, 137.21, 139.10, 143.67, 148.00, 154.99.

R-(+)-Benzoic acid 2-(3-diisopropyIamino-1-pheny/propyl-)—4-hydroxymethylphenyl ester
tlc Rf 0.30 (4) ; colourless syrup

Hydrochloride: colourless amorphous solid; [o:]D2° = +14.9 (c = 1.0, chloroform) ;
NMR (CDCI3): 17.06, 17.53, 18.25, 18.61, 31.23, 42.19, 45.49, 54.26, 54.53, 64.09, 122.55, 126.77, 127.13,
127.58,128.10, 128.50, 128.72, 128.78, 129.02, 130.17, 133.96, 134.27, 140.81; 142.13, 147.91,165.40.

(iz)-4—MethyIbenzoic acid 2-(3-diisopropyIamino-1-pheny/propy0-4-hydroxymethylphenyl ester

Tlc: Rf 0.30 (4), starting material Intermediate B: 0.24 ; yield: quantitative, viscous light yellow oil; NMR (CDCI3) :
20.32, 20.50, 21.78, 36.13, 42.35, 43.98, 49.29, 64.66, 122.79, 125.81, 126.19, 126.70, 127.04, 128.30, 129.32,
129.76, 130.29, 136.94, 139.20, 143.61, 144.46, 148.04, 165.07.

LC-MS: 459 (M*-, 3.5%), 444 (17%), 223 (2.5%), 195 (2%), 119 (48%), 114 (100%).

(1)-2-Methylbenzoic acid 2-(3-diisopropy/amino-1-phenylpropyl)-4-hydroxymethylphenyl ester

viscous colourless oil, tlc: (4) 0.64 (starting material R, 0.51 ), yield 84%. NMR (CDCI3) : 20.44, 20.53, 21.86, 22.01,
36.74, 42.36, 43.87, 48.81 , 64.76, 122.93, 123.11, 125.71, 126.12, 126.88, 128.10, 128.48, 130.76, 131 .26, 131 .70,

132.03, 132.79, 137.28, 139.00, 141,73,143.72, 148.04, 165.25. LC-MS: 459 (M*-, 21%), 444 (100%), 326 (1%),
223 (10%), 213 (6%), 195 (9%), 165 (14%), 115 (94%), 91 (99%).

(1)-2-Acetoxybenzoic acid 2-(3-diisopropyIamino-1-phenylpropyl)-4-hydroxymethy/phenyl ester

colourless syrup, tlc : (4) 0.47 (starting material R, 0.51), yield 82%. NMR (CDCI3) : 20.39, 20.57, 20.96, 36.92,
42.29, 43.88, 48.87, 64.64, 122.39, 122.64, 124.05, 125.80, 126.11, 126.75, 128.09, 128.32, 132.23, 134.66,

137.27,139.32, 143.64, 147.63, 151.37.162.72, 169.73. LC-MS: 503 (M*', 7%), 488 (59%), 446 (6%), 326 (22%),
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223 (9%), 213 (9%), 195 (9%), 163 (14%), 121 (100%), 114 (88%).

(1)-1-Naphthoic acid 2-(3-diisopropyIamino-1-phenylpropy/)-4-hydroxymethylphenyl ester

colourless viscous oil, tlc: (4) 0.57 (starting material R, 0.51 ), yield 82%. NMR (CDCI3) :20.46, 20.58, 36.82, 42.46,
43.89, 48.76, 64.81, 122.98, 124.51, 125.64, 125.79, 125.98, 126.15, 126.44, 126.94, 128.12, 128.36, 128.65.

131.37,131.82,133.98, 134.45, 137.44, 139.08, 143.73, 148.13, 165.49. LC-MS: 495 (M*, 8%), 480 (100%), 213
(7%), 165 (8%), 155 (95%), 127 (100%), 114 (90%).

(i)-2-Naphthoic acid 2-(3-diisopropyIamino-1-pheny/propyi)-4-hydroxymethylphenyl ester

colourless slightly yellow viscous oil, tlc: (4) 0.57 (starting material R, 0.51 ), yield 71%. NMR (CDCI3) : 20.47, 20.59,
36.71, 42.59, 43.85, 48.81, 64.82, 122.89, 126.89, 127.89, 128.19, 128.41, 128.68, 129.50, 132.03, 132.55,

135.87,137.22, 139.08, 143.83, 148.20, 165.14. LC-MS:495(M*, 7%), 480 (98%), 223 (8%), 213(6%), 195 (6%),
165 (8%), 155 (96%), 127 (100%), 114 (81%).

(:)—4-Chlorobenzoic acid 2-(3-diisopropylamino-1-phenylpropy/)-4-hydroxymethylphenyl ester

Tlc: Rf 0.54 (4), starting material lntermediate B: 0.44; yield: quantitative, viscous light yellow oil; NMR (CDCI3) :
20.34, 20.50, 36.41,42.51, 43.84, 48.93, 64.66, 122.72, 125.82, 126.88, 127.27, 128.06, 128.56,128.96, 131.60,

133.80, 136.95, 139.30, 140.16, 143.60.147.87, 164.10. LC-MS: 479 (M" 1.5%), 464 (10%), 223 (2%), 195 (2%),
165 (1.5%), 139 (25%), 114 (100%).

(i)-4-Methoxybenzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester

Tlc: Rf 0.47 (4), starting material lntermediate B: 0.42; yield: 89%, viscous light yellow oil; NMR (CDCI3) : 20.31,
20.47, 36.43, 42.39, 43.90, 48.97, 55.53, 64.71, 121.79, 122.86, 125.72, 126.14.126.79, 128.11, 128.27, 131.27,

131.77.132.36, 132.84, 137.15.139.01, 143.74, 148.08,163.92, 164.71. LC-MS: 475 (M*, 3.5%), 460 (20%), 223
(2%), 195 (2%), 135 (48%), 114 (100%).

(1)-2-Methoxybenzoic acid 2-(3-diisopropyIamino-1-phenylpropyl)-4-hydroxymethylphenyl ester

Tlc: R, 0.40 (4), starting material lntermediate B: 0.42; yield: 98%, viscous light yellow oil; NMR (CDCI3) : 20.29,
20.42, 36.50, 41.92, 44.02, 49.09, 55.95, 64.72, 119.10, 120.20, 122.86, 125.64, 126.10, 126.82, 128.06, 128.30,

132.38, 134.32, 137.11, 139.01, 143.87, 148.00, 159.82, 164.40. LC-MS: 475 (M*-, 3.5%), 460 (18%), 223 (1%),
195(1%),135(49%),114(100%).

(1-)-4-Nitrobenzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethy/phenyi ester
Tlc: R, 0.44 (4), starting material lntermediate B: 0.42; yield: 78%, viscous yellow oil which slowly solidified; m.p.
123.6°C; NMR (CDCI3) : 20.47, 20.62, 36.52, 42.66, 43.70, 48.75, 64.69, 122.61, 123.72, 125.91, 126.33, 127.04,
128.02, 128.37, 131.32, 134.86. 136.83, 139.55, 143.56, 147.75, 150.93, 163.04. LC-MS: 490 (M*‘, 1.5%), 475
(15%), 327 (0.8%), 223 (3%), 195 (3%), 150 (15%), 114 (100%).

(1)-2-Nitrobenzoic acid 2—(3-diisopropyIamino-1-phenylpropyl)-4-hydroxymethylphenyl ester

Tlc: R, 0.32 (4), starting material lntennediate B: 0.42; yield: 92%, viscous yellow oil which slowly solidified; NMR
(CDCI3) : 20.39, 20.50, 36.74, 42.14, 43.89, 48.71 , 48.92, 64.59, 122.15, 123.95, 124.18.125.89, 126.25, 127.23,

127.99, 128.39, 129.95, 132.95, 133.08, 136.72, 139.62, 143.64, 147.63, 148.15, 163.90. LC-MS: 490 (M*, 1%),
475 (11%), 327 (2.5%), 223 (2.5%), 195 (3%). 165 (3%), 150 (7%), 114 (100%).

(1)-N-Acetylgiycine 2-(3-diisopropyIamino-1-phenylpropyl)-4-hydroxymethylphenyl esteri(:)-2-Acetamidoacetic

acid 2-(3-diisopropylamino-1-phenylpropyl)—4-hydroxymethylphenyl ester ((i)-2-[Diisopropylamino-1-phenylpro-
py|]-4-(hydroxymethyl)-phenyl 2-(acety|amino)acetate)

NMR (CD3OD) : 20.33, 20.61, 22.17, 30.54, 42.39, 48.62, 51.04, 64.88, 117.99, 124.73, 125.51, 127.01, 127.75,
129.31, 131.63, 137.33, 146.67, 147.43, 171.47, 173.82.

(1)-Malonic acid bis-[2-(3-diisopropyIamino-1-phenylpropyl)-4-hydroxymethylphenyflesten tlc: Rf 0.38 (4); NMR
(CDCI3) : 20.52, 20.62, 20.69, 36.95, 41.84, 42.82, 43.89, 48.23, 64.83. 123.37, 127.36, 127.97, 128.42, 128.38,
129.06, 131.55, 137.50, 138.90, 148.23, 148.32, 160.54

(i)-Succinic acid bis-[2-(3-diisopropyIamino-1-phenylpropyl)-4-hydroxymeihylphenyuester, tlc: R, 0.40 (4); NMR
(CDCI3) : 20.54. 20.63, 20.73, 30.69, 36.91, 41.80, 43.92, 48.20, 64.81, 122.60, 127.41, 127.93, 128.39, 129.31,
131.80, 136.73, 138.92, 143.82, 148.17, 168.01
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(1)-Pentanedioic acid bis-[2-(3-diisopropyIamino-1-phenylpropyl)-4-hydroxymethy/pheny/jesten tlc: R, 0.43; NMR
(CDCI3): 20.47, 20.60, 32.87, 36.93, 41.82.4390, 48.22, 64.81, 64.83, 122.85, 127.39, 127.99, 128.35, 129.31,
131.84, 136.98, 138.94, 143.80, 147.40,169.05

(1)-Hexanedioic acid bis-[2-(3-diisopropy/amino-1-phenylprapyl)-4-hydroxymethylphenyflester, tlc: Rf 0.43; NMR
(CDCI3) : 20.64, 23.40, 34.37, 36.95, 41.84, 43.88, 48.25, 64.87, 122.88, 127.34, 127.97,128.39, 129.33.131.80,
136.99, 138.94, 143.82, 147.65, 168.72

b) Identical diesters

[0110] (1)-Identical diesters (formula III) were prepared and worked up as described above with the exception that

2.4 mmol of both triechylamine and acyl chloride (R1-COCI) were used. The physical properties were similar to the
bases and salts described above.

Diesters of N—acylaminoacids were prepared as described for phenolic monoesters with the exception that an additional
molar equivalent of acylating agent (mixed acid anhydride) was used.

[0111] In particular, the following compounds were prepared and their analytical data are given below:

(1)-Formic acid 2-(3-diisopropyIamino-1-phenyipropyl)-4-formy/oxymethylphenyl ester, tlc: R, 0.65 (4). This diester
was prepared from mixed formic acetic anhydride and Intermediate B as described for other substrates previously
(F. Reber, A. Lardon, T. Reichstein, Helv. Chim. Acta 37: 45-58 [1954])

(;l:)-Acetic acid 4-acetoxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester, tlc: R, 0.76 (4); GC-MS/P-Cl
(ammonia) : 426.3 (100%), 368.3 (22%); GC-MS/P-Cl (methane, trimethylsilyl derivative): 426.4 (64%), 410.3

(16%), 366.3 (100%); hydrochloride, NMR (DMSOd5) - 16.50, 16.76, 18.05, 20.94, 21.04, 27.02, 31.39, 41.28,
45.26, 53.80, 65.21, 123.39, 126.84, 127.61, 127.85, 128.70, 134.41, 135.49, 142.68, 148.20, 169.32, 170.42

(i)-Propionic acid 2-(3-diisopropylamino—1-phenyIpropy/)-4—propionyIoxymethylphenyl ester, tlc : Rf 0.82 (4) ; NMR
(CDCI3) : 20.53, 20.73, 21.14, 27.66, 36.73, 42.10, 43.68, 48.65, 65.75, 122.65, 126.10, 127.01, 127.70, 128.34,

128.78, 133.73, 136.81, 143.76, 148.45, 172.45, 174.21; GC-MS/P-Cl (ammonia): 454.8 (100%), 438.5 (9%),
382.4 (27%)

(ir)-n-Butyric acid 4-n-butyryloxymethyl-2-(3-diisopropy/amino-1-phenylpropyl)-phenyl ester, tlc: Rf 0.86 (4); NMR
(CDCI3) : 13.70, 13.76, 18.44, 20.53, 20.69, 21 .13, 36.14, 36.76, 37.09, 42.08, 43.73, 48.71 , 65.64, 122.81 , 125.97, :

126.97, 127.92, 128.35, 128.77, 133.78, 136.99, 143.76, 148.41, 171.68, 173.40; GC-MS/P-Cl (ammonia) : 482.8
(100%), 396.4 (67%)

(1)-Isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-isobutyry/oxymethylphenyi ester, tlc: R, 0.83 (4), NMR
(CDCI3): 18.97, 19.10, 20.64, 20.67, 34.01, 34.23, 36.98, 41.72, 43.70, 48.65, 65.61, 122.50, 126.18, 126.73,

127.92, 128.13, 128.36, 133.90, 137.01, 143.85, 148.41, 175.17, 176.81; GC-MS/N-CI (methane): 480.3 (15%);
GC-MS/P-Cl (methane): 482.5 (63%), 466.4 (18%), 394.3 (100%)

(t)-2,2-Dimethylpropionic acid 3-(3-diisopropyIamino-1-pheny/propy0-4-(2,2-dimethylpropionyloxy)-benzyl ester,
Tlc: R,0.96 (4) ; NMR (CDCI3) : 20.44, 20.75, 27.09, 27.24, 37.18, 38.68, 39.15, 41 .25, 43.66, 48.20, 65.50, 122.36,
126.32, 127.22,127.48,127.83,128.29, 133.99, 136.98.143.87, 148.37.176.70, 178.10; GC-MS/P-Cl (methane):
510.5 (76%), 494.5 (21%), 408.4 (100%)

(i)-Benzoic acid 4-benzoyloxymethyI-2-(3-diisopropy/amino—1-phenylpropy/)-phenyl ester, tlc: R, 0.80 (4) ; NMR
(CDCI3): 20.62, 36.95, 41.72, 43.89, 48.23, 66.76, 122.22, 125.33, 127.36, 127.62, 127.89, 127.89, 127.97,
128.38, 129.49, 130.52, 130.64, 131.15, 131.22, 131.98, 136.38, 137.66, 143.82, 148.95, 164.77, 166.60

(+)-Benzoic acid 4—benzoyloxymethyI-2-(3-diisopropy/amino-1- pheny/propyl)-pheny/ ester

Hydrochloride: colourless solid; tlc: (4) 0.70, [a]D2° = +24.2 (c = 1.0, chloroform). NMR (DMSO-d5) : 16.52, 17.99,
18.06, 26.99, 31.32, 53.94, 65.98, 123.58, 127.65, 127.98, 128.62, 128.90, 129.02, 129.45, 129.71, 130.10,
133.64, 134.32, 134.55, 135.60, 142.52, 148.37, 164.53, 165.76.

c) Mixed diesters

[0112] Mixed diesters (formula IV) were prepared by acylation of the respective benzylic or phenolic monoesters.
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Working up and physical properties corresponded to the bases and salts described above.

[0113] In particular, the following compounds were prepared and their analytical data are given below:

(:)-Acetic acid 2-(3-diisopropylamino-1—pheny/propyl)-4 formyloxymethylphenyl ester, tlc: R, 0.76 (4); NMR
(CDCI3) : 20.62, 20.91, 33.25, 42.20, 42.28, 48.23, 70.70, 122.96, 127.36, 127.97, 128.38, 128.73, 132.02, 135.41
137.11, 143.81, 149.35, 161.34.168.95

1

(i)-Benzoic acid 2-(3-diisopropy/amino-1-pheny/propyl)-4-formy/oxymethy/phenyl ester, tlc: Rf 0.74 (4); NMR
(CDCI3): 20.60, 36.93, 41.72, 43.89, 48.23, 70.71, 122.50, 125.33, 127.30, 127.89, 127.97, 128.36, 129.57,
130.65, 131.13, 132.05, 135.41.136.66, 143.80, 149.15, 161.35, 164.78

(1)-Benzoic acid 2-(3-di/sopropylamino-1-phenylpropy/)-4-acetoxymethy/pheny/ ester
Viscous colourless oil, tlc: Rf 0.70 (4); NMR (CDCI3) : identical with R-(+) enantiomer, see below.

R-(+)-Benzoic acid 2-(3-diisopropy/amino-1-phenyIpropy/)-4- acetoxymethylphenyl ester
tlc: R, 0.70 (4)

Hydrochloride: colourless non—hygroscopic solid [oc]D2° = +27.1 (c = 1.0, chloroform). NMR (CDCI3) : 17.14, 18.53,
21.04, 31.51, 42.25, 46.27, 54.74, 65.58, 123.18, 127.07, 127.55, 127.61, 127.99, 128.80, 130.22, 134.14, 134.81,
135.27, 141.44, 148.54, 165.19.170.81.

(t)-Isobutyric acid 4-acetoxymethyl-2-(3-diisopropylamino-1-phenylpropy/)-pheny/ ester, tlc: R, 0.77 (4); NMR
(CDCI3): 18.99, 19.12, 20.65, 21.05, 34.24, 37.02, 41.79, 43.79, 48.72, 65.98, 122.75, 126.76, 127.14, 127.94,
128.29, 128.84, 133.55, 137.04.143.84, 148.56, 170.84, 175.18

(+)-Isobutyric acid 4-acetoxymethyI-2-(3-diisopropy/amino-1-phenyIpropyl)—phenyI ester
colourless oil

Hydrochloride: colourless hygroscopic solid; [oz]D2° = +14.6 (c = 1.0, chlorofonn); NMR (CDCI3): 16.89, 17.04,
18.31, 18.54, 18.92, 19.06, 20.95, 31.49, 34.07, 41.64, 46.17, 54.55, 65.49, 122.91, 126.93, 127.48, 127.83,
128.74, 134.50, 134.88, 141.61,148.44, 170.67, 175.63.

(i)-2,2-Dimethylpropionic acid 4-acetoxy-3-(3-diisopropylamino-1-pheny/propyl)-benzyl ester, tlc: Rf 0.80 (4);
NMR (CDCI3) : 20.63, 20.93, 27.19, 33.25, 37.49, 42.21, 42.25, 48.22, 67.37, 123.18, 127.36, 127.84, 128.39,
131.16, 137.34, 143.84, 148.29, 168.93, 178.40

(t)-2,2—Dimethy/propionic acid 4-acetoxymethy/-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester, tlc: R, 0.81
(4) ; NMR (CDCI3) : 20.60, 20.79, 27.09, 36.93, 37.35, 41.85, 42.29, 48.25, 65.91, 122.36, 127.37.127.99, 128.39,
129.38, 132.69, 136.00, 136.85, 143.80, 170.45, 176.60

d) Benzylic monoesters

[0114] A mixture consisting of Intermediate B (80 mg, 0.23 mmol), vinyl ester (0.4 ml), tert.-butyl methylether (18
ml), and lipase enzyme (1.0 g) was gently shaken at room temperature. Benzylic formate, acetate, and n-butyrate were
prepared from the corresponding vinyl ester donors using SAM l lipase (Amano Pharmaceutical Co.). Benzoylation
was achieved with vinyl benzoate in the presence of Lipozym IM 20 (Novo Nordisk), whereas pivalates and isobutyrates
were obtained from the corresponding vinyl esters under catalysis of Novozym SP 435 (Novo Nordisk). Tlc analysis
indicated after 2 - 24 hrs complete disappearance of the starting material (R, = 0.45 (3)). The mixture was filtered and

then evaporated under high vacuum (< 40°C) to give the carboxylic acid (R1-COZH) salts of the respective benzylic
monoesters as colourless to light yellow oils.

[0115] In particular, the following compounds were prepared and their analytical data are given below:

(t)-Formic acid 3-(3-diisopropy/amino-1-pheny/propyl)-4 hydroxybenzyl ester, tlc: R, 0.25 (2); NMR (CDCI3) : 1 9.43,
33.24, 39.61, 42.25, 48.21, 68.44, 118.09, 127.34, 127.66, 128.31, 128.39, 133.97, 144.47, 156.63, 161.32

(t)-Acetic acid 3-(3-diisopropyIamino-1-pheny/propyl)-4-hydroxybenzyl ester, tlc: R, 0.26 (2); NMR (CDCI3):
19.45, 20.96, 33.26, 39.63, 42.27, 48.23, 63.59, 118.00, 127.36, 128.33, 128.48, 128.53, 129.13, 131.59, 133.88,
144.49, 155.74. 170.44

(:l:)-Propionic acid 3-(3-diisopropy/amino-1-phenylpropyl)-4-hydroxybenzyl ester, tlc: R, 0.45 (2) : NMR (CDCI3) :
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19.02, 19.43, 27.58, 33.20, 39.61,42.25. 48.21, 64.08, 118.30,125.30, 127.03, 127.39, 128.31, 130.12, 134.22,
144.51, 155.64, 173.22

(i)-Butyric acid 3-(3-diisopropy/amino-1-phenylpropyl)-4-hydroxybenzy/ ester, tlc: R, 0.54 (2); NMR (CDCI3):
13.58, 18.40, 19.45, 33.29, 35.88, 39.65, 42.23, 48.25, 63.96, 118.32, 124.55, 126.20, 127.35, 128.32, 129.91,
134.22, 144.50, 155.60, 169.05

(i)-Isobutyric acid 3-(3-diisopropylamino-1-pheny/propy/)-4-hydroxybenzyl ester, tlc: R, 0.56 (4) ; NMR (CDCI3) 2
19.09, 19.45, 33.28, 33.59, 39.65, 42.29, 48.25, 64.63, 118.35, 125.35, 127.03, 127.38, 128.35, 128.49, 129.79,
134.22, 144.52, 155.65, 175.48

(i)-2, 2-Dimethylpropionic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester, tlc: R,0.61 (4) ; NMR
(CDCI3) : 19.41, 27.15, 33.24, 37.46, 39.61,42.25, 48.21, 65.10, 118.30, 125.32, 127.00, 127.34,128.31, 129.42,
134.18, 144.47, 155.61, 178.39

(i)-Benzoic acid 3-(3-diisopropyIamino-1-phenyipropyl)-4-hydroxybenzy/ ester, tlc: Rf 0.77 (4); NMR (CDCI3):
18.01, 19.40, 33.24, 39.60, 42.40, 48.20, 66.93, 117.13, 127.18, 127.81, 128.33, 129.98, 130.17, 132.96, 133.58,
142.33, 156.95, 166.60

e) Ethers and silyl ethers

[0116] A mixture of Intermediate B (3.4 g, 10 mmol), methanesulphonic acid (2 ml, 31 mmol), and alcohol R10-OH
(50-150 ml) was stirred at room temperature until no starting material was detectable (2-24 hrs). After evaporation to

dryness (< 35°C) the residue was redissolved in aqueous sodium hydrogen carbonate solution (100-200 ml, 5%, w/v)

and the solution was extracted with ethyl acetate (75 ml). The organic phase was separated, dried (Na2SO,,), filtered
and evaporated to give bases of formula VI (R11 = H) as colourless to light yellow oils.
[0117] Mixed ester ether derivatives, e.g. of Intermediate A, were prepared by benzylic acylation of phenolic ethers,
such as Intermediate A, according to the procedure described for examples of the structure of formula IV.

Hydrochlorides:

[0118] Molar equivalents of bases of formula VI (R11 = H) , dissolved in tert.-butyl methylether, and ethereal hydro-
chloric acid were combined at room temperature. Oily precipitates were separated and dried in vacuum, crystalline
hydrochlorides were isolated and recrystallized from acetonitrile or acetone to give colourless crystalline material.
[0119] In particular, the following compounds were prepared and their analytical data are given below:

(i)-2-(3-Diisopropylamino-1-phenylpropyl)-4-methoxymethyl phenol, tlc: R, 0.61 (4); GC-MS/P-CI (methane, tri-
methylsilyl derivative): 428.4 (100%), 412.3 (49%), 396.3 (52%); hydrochloride: amorphous hygroscopic colourless
solid; m.p. 161°C; NMR (CD300) : 17.39/18.75 (broad signals), 33.79, 43.13, 56.47, 58.00, 75.59, 116.19, 120.79,
127.62, 129.04, 129.14, 12.9.42, 129.55, 130.43, 144.32, 155.85

(i)-2-(3-Diisopropylamino-1-phenylpropyl)-4-ethoxymethylphenol, tlc: R, 0.72 (4); GC-MS/P-CI (ammonia, trimeth-
ylsilyl derivative) 2 444.8 (100%), 398.4 (6%);

hydrochloride: colourless non-hygroscopic crystals, m.p. 158-161°C, NMR (CD3OD): 15.43, 17.12, 18.82, 33.80,
56.49, 66.49, 73.62, 116.19, 127.63, 128.99, 129.13, 129.36, 129.55, 130.58, 130.75, 144.32, 155.77

(1)-2-(3-Diisopropylamino-1-phenylpropyl)-4-propoxymethy/phenol, NMR (CDCI3) : 18.62, 19.44, 23.10, 33.24,
39.61, 42.26, 48.22, 71 .87, 73.94, 117.78, 124.95, 127.35, 127.57, 128.32, 128.47, 133.66, 134.23, 144.48, 155.25

(t)-2-(3-DiisopropyIamino-1-phenylpropyl)-4-isopropoxymethy/phenol, NMR (CDCI3) : 1 9.44, 22.32, 33.27, 39.65,
42.29, 48.25, 69.28, 72.10, 117.90, 127.38, 128.03, 128.41, 131.10, 133.76, 134.37, 144.51, 154.65.

Hydrochloride: colourless crystals, m.p. 140.4°C, tlc (4) 0.61. LC-MS: 383 (6%, [M-HCl]*'), 368 (11%), 324 (1%),
223 (6%), 195 (3%), 165 (2%), 155 (5%), 114 (100%). NMR (DMSO-d5): 16.57, 18.09, 18.19, 22.29, 31.58, 41.25,
45.87, 53.97, 69.26, 69.92, 115.28, 126.34, 127.08, 127.25, 127.96, 128.45, 129.07, 129.70, 132.31, 143.88,
154.22.

(t)-2-(3-DiisopropyIamino-1-pheny/propyl)-4-butoxymethy/pheno/, NMR (CDCI3): 13.75, 19.44, 19.75, 32.24,
33.28, 39.60, 42.20, 48.20, 72.45, 117.87, 125.50, 127.29, 128.39, 133.70, 134.30, 144.47, 155.36
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(i)—Acetic acid 2-(3-DiisopropyIamino-1-phenylpropyl)-4-methoxymethy/phenyl ester, NM R (CDCI3) 2 19.99, 20.62,
20.90, 33.33, 42.30, 48.21, 58.41, 75.94, 122.92, 127.37, 127.95, 128,35 131.85, 136.99, 138.81, 143.88, 147.88,
168.95

(t)-Acetic acid 2-(3-DiisopropyIamino-1-phenylpropyl)-4-ethoxymethylphenyl ester, NMR (CDCI3) : 15.49, 19.94,
20.95, 33.23, 42.25, 48.25, 65.70, 73.73, 122.63, 127.46, 127.95, 128.36, 131.65, 136.79, 139.71, 143.80, 147.66,
168.99

(i)-2-(3-DiisopropyIamino-1-phenylpropyl)-4-trimethylsilanyloxymethylphenol, NM R (CDCI3) : 0.10, 19.40, 19.43,
33.25, 39.65, 42.25, 48.20, 64.93, 117.90, 124.90, 126.60, 127.35, 128.35, 128.48, 133.80, 137.15, 144.49, 155.28

(i)-Diisopropy/—[3-pheny/-3-(2-trimethy/si/anyloxy-5—trimethy/silany/oxymethylphenyl)-propyflamine, NMR
(CDCI3): 0.10, 0.29, 19.40, 19.53, 33.28, 41.19, 42.27, 48.25, 66.40, 121.37, 127.36, 128.25, 128.50, 136.42,
144.10, 154.98

(t)-[3-(3-Diisopropy/amino-1-pheny/propyI)—4-trimethylsilanyloxyphenyljmethanol, NMR (CDCI3) : 0.29, 0.33,
19.40, 19.53, 33.27, 41.16, 42.27, 48.23, 65.22, 118.04, 124.99, 126.52, 127.3_0, 128.25, 134.16, 136.80, 144.14,
155.06

(t)—DiisopropyI-[3-(5-methoxymethyl-2-trimethy/silanyloxypheny/)-3-phenyIpropyl]amine, NMR (CDCI3): 0.28,
0.32, 19.39, 19.43, 33.28, 41.22, 42.33, 48.19, 58.40, 75.95, 117.68, 124.92, 126.60, 127.35, 128.25, 128.55,
134.00, 136.47, 144.16, 155.09

(t)-DiisopropyI-[3-(5-ethoxymethy/-2-trimethylsilanyloxyphenyl)-3-phenylpropyflamine, NMR (CDCI3) 2 0-23. 0.31.
15.50, 19.42, 19.58, 33.29, 41.17, 42.25, 48.20, 65.70, 72.48, 117.50, 124.75, 126.39, 127.39, 128.25, 128.50,
134.99, 136.28, 144.19, 154.28

(i)-[4-(ten.-Butyl-dimethylsilanyIoxy)-3-(3-diisopropyIamino-1—phenylpropyl)-phenyflmethanol, R, 0.65 (3)

(1)-Acetic acid 4-(tert.—buty/-dimethy/silanyloxy)-3-(3-diisopropylamino-1-pheny/propy/)-benzyl ester, NMR
(CDCI3) : -4.92, -5.00, 19.40, 19.49, 20.40, 20.83, 23.49, 33.25, 41.22, 42.25, 48.25, 72.55, 81.55, 121.24, 124.88,
127.40, 128.26, 128.44, 128.48, 133.37, 135.74, 144.11, 155.20

(i)-4-(tert.-Butyl-dimethylsilanyloxymethyl)-2-(3-diisopropylamino-1-phenylpropyl)-phenol, tic: R, 0.70 (3);
GC-MS/N-Cl (methane, trimethylsilyl derivative): 526.5 (59%), 454.3 (100%), 412.2 (14%), 340.1 (42%); GC-MS/
P-CI (methane, trimethyisilyl derivative): 528.6 (100%), 512.5 (85%), 470.43 (10%), 396.3 (31%)

(t)-Acetic acid 4-(tert.-butyl-dimethylsi/anyloxy)-2-(3-diisopropyIamino-1-phenyIpropyI)-pheny/ ester, NMR
(CDCI3): -4.77, -4.88, 19.15, 20.65, 20.93, 24.77, 33.25, 42.20, 48.20, 67.90, 122.79, 125.15, 127.44, 127.90,
128.41, 136.99, 140.55, 143.85, 147.86, 168.95

(t) - {3-[2-(ten.-Buty/-dimethylsilanyloxy)-5-(tert.-buty/-dimethylsilanyloxymethyl)-phenylj-3-phenylpropyu-diiso-
propylamine, tic: R, 0.94 (3) ; GC-MS/N-Cl (methane) : 568.6 (62%), 454.3 (100%), 438.2 (10%), 340.2 (58%),
324.8 (16%), 234.7 (78%); GC-MS/P-Cl (methane): 570.6 (70%), 554.5 (52%), 512.5 (18%), 438.4 (24%)

(1)-Acetic acid 4-DenzyIoxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester, tlc: R, 0.56 (5); GC-MS/P-Cl (am-
monia): 474.4 (100%), 416.4 (54%); NMR (CDCI3) : 20.44, 20.56, 21.07, 36.73, 41.53, 44.01, 48.79, 66.43, 70.00,
111.61, 125.75, 127.34, 127.55, 127.76.127.90, 128.03.128.27, 128.39. 133.98,136.98, 144.63, 156.05, 170.94

(t)-Benzoic acid 4-benzyIoxy-3-(3-diisopropy/amino-1-phenylpropy/)-benzyl ester, tlc: R, 0.87 (4); NMR (CDCI3) :
20.54, 20.60, 36.80, 41.51, 43.95, 48.67, 66.83, 70.04, 111.66, 125.76, 127.35, 127.45, 127.78, 128.06, 128.27,

128.30, 128.42, 128.85, 129.66, 130.55, 132.86, 134.05, 137.03, 144.75, 156.08, 166.46; GC-MS/P-Cl (ammonia):
536.5 (100%), 416.4 (42%)

(i)-Isobutyric acid 4-benzyIoxy—3-(3-diisopropylamino-1-phenylpropyI)-benzy/ ester, tic: R, 0.77 (4); NMR (CDCI3) :
19.01, 20.62, 20.65, 34.04, 36.85, 41.54, 43.97, 48.71, 66.15, 70.06, 111.62, 125.79, 125.96, 126.97, 127.24,

127.55, 127.81, 128.08, 128.34, 128.45, 134.05, 137.10, 144.79, 156.00, 177.01; GC-MS/P-Cl (ammonia): 502.4
(100%), 416.4 (49%)
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f) Carbamates and carbonates

Mono N-substituted carbamates

[0120] A solution of 4.0 mmol of Intermediate B, benzylic ether (formula VI, R" = H) or monoester of formula ll in

dichloromethane 20 ml) was treated at room temperature for 16 hrs with isocyanate (4.8 mmol) or diisocyanate (2.2

mmol). After washing with 10 ml aqueous sodium hydrogen carbonate (5%, w/v), drying (Na2SO4) and evaporation
oily residues or colourless solids of the free bases were obtained.

N-disubstituted carbamates

[0121] N,N-dialkyl-carbamoylchloride (4.4 mmol) was dissolved in dichloromethane and dropped into a cooled (0°C)
and stirred mixture consisting of Intermediate B (4.0 mmol), dichloromethane (30 ml) and triethylamine (7.0 mmol, 0.71
mg, 1 ml). Stirring was continued for 6 hrs. The mixture was then washed with 5 portions (10 ml) of aqueous sodium
hydrogen carbonate, dried (sodium sulphate), filtered and evaporated to give the carbamates as colourless oils or
solids.

[0122] Bis-carbamates were prepared in like manner using Intermediate B and excess isocyanate (4.8 mmol) and
toluene as solvent at 65°C over 18 hrs.

Carbonates were prepared and worked-up according to the methods described for the preparation of compounds of
formulae ll to IV. Alkyl chloroformates were used as acylation reagents.

Hydrochlorides:

[0123] The oils or solids were redissolved in tetrahydroturan (10 ml). Addition of ethereal hydrochloric acid and evap-
oration to dryness in high vacuum gave crystalline or amorphous carbamate hydrochlorides.

, [0124] In particular, the following compounds were prepared and their analytical data are given below:

(t)-N—EthyIcarbamic acid 2-(3-diisopropylamino-1-pheny/ propyl)-4-hydroxymethylphenyl ester, tlc: R, 0.38 (4) ;
GC-MS/P-Cl (ammonia, trimethylsilyl derivative) : 486.8 (100%), 413.4 (5%), 398.4 (6%); hydrochloride: m.p. 64°C
(with decomposition); NMR (DMSO-d5): 15.16, 16.68, 18.05, 18.13, 25.33, 31.26, 35.46, 53.94, 62.65, 67.22,
123.04, 125.70, 126.72, 127.86, 128.67, 135.42, 136.02, 140.07, 142.98, 147.53, 154.52

(i)-N,N-Dimethylcarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester
NMR (CDCI3): 20.34, 20.66, 30.51, 36.33, 36.77, 42.00, 48.28, 50.21, 65.65, 119.83, 123.44, 125.19, 126.60,

127.38, 127.54, 129.31, 136.62, 143.33, 150.99, 155.67.

(l.-)-N,N-Diethylcarbamic acid 2-(3-diisopropy|amino-1-phenylpropyl)-4-hydroxymethylphenyl ester
NMR (CDCI3): 20.54, 20.66, 30.49, 35.61, 42.42, 48.31, 50.20, 65.56, 119.43, 123.40, 125.33, 126.66, 126.99,
127.05, 136.30, 143.27, 149.13, 154.97

{t)—N-Phenylcarbamic acid 2-(3-diisopropy/amino-1—phenyIpropyl)-4-hydroxymethylphenyl ester; NMR (CDCI3) :
20.52, 20.61, 36.91, 39.44, 42.25, 48.22, 62.66, 118.36, 119.46, 123.50, 125.32, 127.11, 127.99, 130.15, 132.63,
139.65, 141.33, 145.16, 152.21, 156.00

(t)-[2-(3-Diisopropy/amino-1-pheny/propyl)-4-hydroxymethylphenoxycarbonylaminojacetic acid ethyl ester hydro-

chloride Tlcz R, 0.14 (4); m.p. colourless crystals (from acetone, 21% yield); NMR (CDCI3) : 16.76, 16.86, 18.45.
20.96, 31 .37, 42.20, 46.13, 54.56, 65.50, 123.10, 126.98, 127.66, 128.72, 130.14, 134.05, 134.72, 135.22, 141 .37,
148.47, 165.12, 170.71

(t)-N-Ethy/carbamic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-N-ethylcarbamoyloxybenzyl ester, tlc: R, 0.36
(3) ; NMR (CDCI3) : 15.00, 19.23, 19.40, 33.26, 36.00, 39.62, 42.35, 48.12, 65.95,118.30,125.45,127.08.128.33,
130.37, 134.24, 144.44, 155.44, 157.74

(1)-N,N-Dimethy/carbamic acid 3-(3-diisopropy/amino-1-phenylpropy/)-4-N,N-dimethylcarbamoyloxybenzyl ester
NMR (CDCI3) : 20.59, 20.66, 30.59, 35.96, 36.40, 36.74, 35.98, 42.03, 48.26, 50.09, 67.09, 119.04, 123.23, 123.49,
125.01, 126.67, 127.72, 129.33, 133.65, 143.43, 150.99, 155.63.

(i)-N,N-Diethylcarbamic acid 3-(3-diisopropylamino-1-phenylpropyl) -4-N,N—diethylcarbamoyloxybenzyl ester
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NMR (CDCI3) :13.31,13.64, 13.89, 20.33, 20.71.3157, 37.97, 41.55, 42.37, 48.46. 51.00, 67.23, 120.00, 123.39,
124.82, 126.31, 126.95, 127.33, 150.36, 157.18.158.97.

(1)—{4-[2-(3-DiisopropyIamino-1-phenylpropy/)-4-hydroxymethyl-phenoxycarbonyIamino]-butyu-carbamic acid

5 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethy/phenyl ester (formula VII‘, X = Y = NH, n = 4) tie: R, 0.60
(6) ; dihydrochloride m.p. 142.5-145.6°C

(1)-Carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester ethyl ester, Rf 0.67 (4)

10 (i)-Carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-ethoxycarbonyloxymethylphenyl ester ethyl ester, R,
0.87 (4)

g) intramolecular cyclic diesters via Ring Closing Metathesis (RCM)

15 [0125]

0 I . 0

(c ) (CH)v

I’ O’-‘Lo gy 040 2

2*‘ um»), N<H=r>,

 
Example:30

(i)-Pent-4-enoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-(pent-4-enoyloxymethyl)-phenyl ester (x = y = 2)

[0126] A cooled (4°C) mixture of pent-4-enoic acid, isobutyl chloroformate, and triethylamine (each 5.84 mmol) in
10 ml of dichloromethane was stirred 5 hrs under an atmosphere of dry nitrogen gas. The cooling bath was then

35 removed and both triethylamine (1.46 mmol) and 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenol (1.46
mmol) were added in one portion. After 18 hrs the mixture was diluted with dichloromethane (30 ml), washed several

times with water and finally aqueous 5% sodium hydrogen carbonate solution. After drying (sodium sulphate), filtration
and evaporation the oily residue was re-dissolved in a small volume of a solvent mixture consisting of ethyl acetatel
heptaneltriethylamine (65/30/5, vol.-%) and applied on a silica gel flash chromatography column. Elution of the column

40 with the same solvent mixture, collection of the appropriate fractions, and evaporation of the combined fractions gave
(i)-pent—4-enoic acid 2-(3-diisopropy/amino-1-pheny/propyl)-4-(pent-4-enoyloxy methyl)-phenyl ester as a pale yellow
syrupy oil (50% yield), tlc: (4) 0.75. NMR (CDCI3) : 18.95, 20.77. 27.75, 23.87, 33.58. 36.83, 42.13, 43.72, 48.71, 65.85,
70.55, 115.47, 115.99, 122.45, 126.26. 127.08, 127.96, 128.11, 128.83, 133.73, 136.38, 136.79, 137.04, 143.77,
148.46, 171.11, 172.78.

45

intramolecular cyclic diesters of 1,co-dioic acids and intermediate B

Example

50 intramolecular cyclic diester of octane-1,8-dioic acid and 2-(3 -diisopropyIamino-1-phenylpropyl)-4-hydroxymethyl-
phenol

[0127] Grubbs catalyst (benzylidene-bis-(tricyclohexylphosphine)—dich|ororuthenium, 16 mg, 0.002 mmol, 2 mol-%)
was added to a solution of (1)-pent-4-enoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-(pent-4-enoyloxymethyv-

55 phenyl ester (483 mg, 0.96 mmol) in dichloromethane (150 ml) and the mixture was refluxed for 96 hrs. under an

atmosphere of nitrogen gas, after which all of the starting material was consumed as indicated by tlc. The mixture was

filtered through a short pad of basic alumina, and the solvent was removed in vacuum. Flash chromatography (solvent

system (4)) afforded the intermediate intramolecular cyclic diester of oct-4-ene-1 ,8-dioic acid and 2-(3-diisopropy|ami-
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no)-1-(phenylpropyl)-4-hydroxymethyl-phenol (324 mg) as a colourless syrup (tic: (4) R, 0.68) in 71% yield, mixture of
two geometrical isomers.

NMR (CDCI3, major isomer): 19.24, 20.61, 23.11, 25.62, 30.55, 33.53, 35.02. 42.41, 48.29, 50.20, 65.30, 114.46,
124.33, 125.58, 127.15, 128.70, 129.29, 131.10, 132.46, 139.54, 146.76, 147.98, 173.76, 174.39.

[0128] A portion of this material (140 mg) was dissolved in ethyl acetate (10 ml) and hydrogenated at room temper-
ature in the presence of palladium-on carbon catalyst to afford the intramolecular cyclic diester of octane-1,8-dioic acid

and 2-(3-diisopropyIamino-1-pheny/propyl)-4—hydroxymethyI-pheno/ in essentially quantitative yield, 139 mg, colour-
less oil, tlc: (4) 0.71.

NMR (CDCI3): 19.36, 20.73, 24.84, 25.28, 28.90, 29.70, 30.57, 33.72, 34.37, 42.39, 48.26, 50.20, 65.26, 114.45,
124.37, 127.11, 128.67,129.29, 131.18, 132.45, 139.52, 146.77, 147.69, 173.90, 174.15.

Poly-co-DL-Lactides of Intermediate B

[0129] All reagents were dried over P205 in vacuum (< 1 mbar) and at room temperature. The reactions were carried
out at room temperature in an atmosphere of dry, oxygen-free nitrogen.

Low Molecular Weight Copolymer

[0130] A 15% solution of n-butyllithium (0.36 ml) was injected through a rubber septum into a stirred solution of

2-(3-diisopropylamino-phenylpropyl)-4-hydroxymethyl-phenol (100 mg, Intermediate B) and DL-dilactide (1.5 g) in 1.5

ml of dry toluene. The polymerization was allowed to proceed for 4 days at room temperature. Distilled water (10 ml)
was then added in order to terminate the polymerization. The organic phase was separated and slowly dropped into
200 ml of methanol. The precipitated colourless oil was treated with water (100 ml) and then dried in high vacuum for
48 hrs.

The copolymer was obtained in 72.7% yield. NMR analysis (see below) indicated an average molecular weight range
of Mn 2000-4000 and a weight content of Intermediate 3 of about 8.4% (NMR). Tlc analysis showed the absence of
monomeric Intermediate B. Gel permeation chromatography (GPC) analysis showed a Mw of 1108 and a Mn of 702.

High Molecular Weight Copolymer

[0131] The high molecular weight copolymer was prepared as described above with the exception that 3.0 g of DL-
dilactide was used. Precipitation by methanol gave a fluffy white solid which was carefully washed with water and then

dried as desribed to give the copolymer in 81% yield. NMR analysis (see below) indicated an average molecular weight
range of M" 4000-8000 and a weight content of Intermediate B of about 2.0%. Tlc analysis showed the absence of
monomeric Intermediate B. Gel permeation chromatography (GPC) showed a Mw of 9347 and a Mn of 6981. Differential
scanning calorimetry (DSC) provided a Tg of 42.5°C.

NMR Analysis

[0132] The ‘H NMR resonance signals of the poly-Iactyl chain were clearly separated from the copolymeric part of
Intermediate 8 (solvent CDCI3) :

CH3 resonances of the poly-Iactyl chain: 1.30-1.60 ppm
CH resonances of the poly-Iactyl chain: 5.10-5.30 ppm

CH resonances of the connecting Iactyl units with the two hydroxy groups of Intermediate B: 4.8-5.0 ppm and
5.5-5.7 ppm. _

Polymer bound Intermediate B: 1.06-1.11 (CH3), 2.20-2.30
(CH2C_H2), 2.40-2.80 (Nfi), 3.30-3.50 (NC_H), 4.45-4.55

((_:flCH2), 4.70-4.80 (Ci-OCO-Iactyl), 6.70-7.30 (aryl CE).
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h) Inorganic ester

Example:

(1)-Benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-sulphooxymethyl-phenyl ester

Hydrochloride

[0133] To a stirred solution of chlorosulphonic acid (116 mg, 1.0 mmol) in 5 ml of dry diethyl ether was slowly added

at 0°C a solution of (:)-benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)—4-hydroxymethylphenyl ester (445.6 mg,
1.0 mmol) in 3 ml of dry diethyl ether. The gel formed immediately during the addition was stirred at room temperature
until it became a crystalline consistency (ca. 1 hr). The precipitate was washed several times with diethyl ether and

then dried in vacuum to give 0.52 g (46% yield) colourless crystals, m.p. 63-65°C. NMR (CDCI3) : 16.85, 17.03, 18.32,
18.49, 32.01, 42.29, 46.23, 55.23, 55.50, 69.24, 122.52, 126.94, 127.15, 129.04, 129.76, 130.25, 133.89, 134.93,
136.85, 141.87, 147.80, 165.19.

i) Benzylic 1-O-B-D-glucuronide of 2-(3-diisopropylamino-1-phenylpropyl) -4-hydroxymethylphenol

((1)-2-(3-Diisopropylamino-1-phenylpropyl)-4-(1B-D-glucuronosyloxymethyl)-phenol)

[0134]

 
[0135] A solution of methyl 2,3,4-triacetyl-1—oi—D-glucuronosylbromide (2.07 g, 4.64 mmol) in 24 ml of dry toluene
was cooled to -25°C under an atmosphere of nitrogen and then treated with a solution of (:)-benzoic acid 2-(3-diiso-
propylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester in 7 ml of toluene. To this mixture was added dropwise with
stirring and under protection from light a solution of silver triflate in 14 ml of toluene (immediate formation of a white
precipitate). The cooling bath was removed afler 15 min and pyridine (0.38 ml) was added. The mixture was diluted

with ethyl acetate (200 ml), filtered and the clear yellow filtrate was washed sequentially with aqueous solutions of
sodium thiosulphate (5%), sodium hydrogen carbonate (5%), and sodium chloride (20%). The solution was dried with
solid sodium sulphate, treated with charcoal, filtered and evaporated to dryness. The waxy residue was re—dissolved

in a small volume of a solvent mixture consisting of ethyl acetate/heptane/triethylamine (65/30/5, vol.-%) and applied
on a silica gel flash chromatography column. Elution of the column with the same solvent mixture, collection of the

appropriate fractions, and evaporation of the combined fractions gave (:)-benzoic acid 2-(3-diisopropylamino-1-phe-
ny/propy/)-4-(2,3,4-triacetyI-1B-D-g/ucuronosyloxymethyl)-phenyl ester, colourless syrup, tlc (4) 0.70 (starting amine:
0.31, bromo glycoside: 0.23), yield 14%.

NMR (CDCI3, mixture of diastereomers): 20.41, 20.50, 20.60, 20.65, 20.84, 36.49, 42.44, 43.65, 48.73, 52.91, 69.46,
70.43, 71.12, 72.11, 72.60, 73.99, 99.19, 122.91, 126.23, 126.38, 126.54, 127.60, 127.92, 128.06, 128.09, 128.31,
128.59.129.38, 130.22, 133.67, 134.31, 137.41, 143.52, 148.46, 164.82, 167.26, 169.21, 169.39, 170.07.

[0136] A portion (350 mg) of the above described material was dissolved and hydrolyzed in a solvent mixture con-

sisting of tetrahydrofuran/methanol/aqueous potassium hydroxide (excess, 12 hrs, 22°C). The mixture was evaporated,
re—dissolved in 5 ml of water and the pH was adjusted to 8.3. This solution was applied to a chromatography column
charged with prewashed XAD 2 resin (50 g). The column was washed with water (ca. 250 ml) and then eluted with

methanol. Collection of the appropriate methanol fractions, and evaporation of the combined fractions in vacuum gave
111 mg of
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(i)-2-(3-diisopropy/amino-1-phenylpropyl)-4-(1[3-D-glucuronosyloxymethyl)-phenol, sodium salt.

amorphous colourless solid. m.p. 5 110-124°C (dec.), tlc (4) 0.12. NMR (CD300. major isomer): 19.43, 19.67, 33.26.
39.63, 42.27, 48.23, 69.76, 73.55, 74.70, 75.95, 78.03, 107.64, 117.95. 125.51, 127.36, 128.33, 133.83, 134.77, 144.49,
155.36, 176.76.

ll. Incubations of different compounds of the invention with human liver 8 9-fraction

a) Incubation of unlabelled substrates

[0137] A pooled human liver S 9-preparation was used to show the in-vitro metabolism of different compounds of
the invention and to prove the generation of the active metabolite by enzymatic process.

[0138] The pooled human liver S 9-preparation was delivered by Gentest, Woburn. MA, USA.

[0139] In a routine assay. 25 pL of pooled human liver 39 (20 mg protein/mL, H961. Gentest, Woburn, MA, USA)
was incubated for 2 hrs at 37°C with 40 uM substrate in a 0.01 M potassium phosphate buffer in the presence of

NADPH (1 mM). The reaction was quenched by the addition of concentrated perchloric acid and precipitating protein
was removed by centrifugation. The supernatant was adjusted to pH 3 with concentrated potassium phosphate solution,
centrifuged, and injected into the HPLC for analysis of the respective products.

[0140] The analysis of the non—deuterated compounds was performed by a routine High Pressure Liquid Chroma-
tography (HPLC) method with UV-detection.

[0141] The incubation results expressed in (%) of theoretical turnover are presented in Fig. 1.
[0142] They ranged from 96 to 63.2%. The formation of the active metabolite is dependent on the substituents both
at the benzylic and phenolic side of the respective compounds.

Explanation:

[0143] The prodrugs introduced in the assay show the following chemical structure:

chemical structure X-/-Y

AcO-/—OAc acetate

HO-/-OBut hydroxy and Q-butyrate
HO-/-OiBut hydroxy and iso-butyrate

iButO-/-OiBut iso-butyrate

ButO—l—OBut Q-butyrate
proprionate

hydroxy and proprionate

hydroxy and acetate
benzoate and benzoate

acetate and lsobutyrate
acetate and benzoate

PropO-/-OProp

HO-/-OProp
H O-/-OAc

B20-/-OBz

ACO-/-OiBut

AcO-/-OBz

 
b) Incubation of labelled substrates

[0144] The metabolic degradation of the unlabelled hydroxy metabolite (i.e. Intermediate B) and the deuteriated
hydroxy-metabolite (intermediate d2B) were compared in vitro. Used were the respective enantiomers and the race-
mates.

[0145] The hydroxy metabolite and the deuteriated hydroxy—metabolite expressed significant differences in the rate
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to produce the corresponding carboxylic acid.

[0146] The measurement was performed with an incubation time of 3 hrs at 37.0°C in a concentration of 40 uM. The

formation of the carboxylic acid from the deuteriated hydroxy-metabolite showed a significantly decreased velocity of
10%.

[0147] These in—vitro experiments indicate a reduced metabolic turnover of the deuteriated compound in vitro, which
may result in higher plasma levels. ‘

c) Receptor binding study

[0148] WO 94/11337 discloses that the active metabolite has high affinity to muscarinic receptors in the guinea-pig
bladder. Different compounds of the present invention were tested in a well established standardized assay. measuring

the binding of [3H]-methylscopolamine to recombinant human M3 receptors. BSR-M3H cells transfected with a plasmid
encoding the human muscarinic M3 receptor were used to prepare membranes in modified Tris-HCI pH 7.4 buffer using
standard techniques. An aliquot of the membrane preparation was incubated with [3H]-methylscopolamine in the pres-
ence or absence of different concentrations of several compounds of the invention for 60 minutes at 25°C. Nonspecific
binding was estimated in the presence of 1 pM atropine. Membranes were filtered and washed three times and the

filters were counted to determine the amount of [3H]-methylscopolamine specifically bound. The following table shows
the lC50 values of several compounds of the invention in the M3 receptor binding assay.

[0149] These data clearly showed that derivatization at the phenolic hydroxyl moiety results in an about 20 times
less potent binding. If both functionalities are derivatized, the binding is even more dramatically reduced. Furthermore,
it is demonstrated that the enantiomers of the active metabolite exhibit a marked difference in the binding characteristics
to human M3 receptors.

[0150] The compounds were tested for their anticholinergic activity in a standard tissue assay, the guinea-pig ileum.
A segment of ileum was obtained from Duncan Hartley guinea-pigs which were sacrified by cervical dislocation. The
tissue was placed under 1 g tension in a 10 ml bath containing Krebs’ solution (pH 7.4, 32°C) and the concentration-
dependent ability of different compounds to reduce the methacholine-induced (0.6 uM) concractile response was re-

corded. The lC50 values for the different substances were calculated and examples are presented in the following table.

[0151] These data confirm the results obtained in the receptor binding assays and demonstrate that the anticholin-
ergic activity of the compounds decreases with increased derivatization.
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d) Biological membranes

[0152] Different compounds of the invention were tested for their ability to penetrate the human skin (200 pm thick)
in the "Flow through cell" at 32°C according to Tiemessen et al. (Acta Pharm. Technol. 1998; 34299-101). Phosphate

buffer (pH 6.2) was used as the acceptor medium. Samples were drawn at different time points and analysed by
RP-HPLC with UV detection (220 nm). Permeation profiles were plotted and mean flux rates of different substances
were calculated by linear regression analysis. The data obtained for different compounds of the invention are summa-
rized in the following table.

Penetration through human skin

[pg/cm?/24hrs]

H0-/-OH

 

  
 IButO /-OiBut

PropO-I-OProp

[0153] Disubsticution of the hydroxy group of HO-/-OH leads to a 2 20-fold increase in skin permeation in relation to
the parent HO-/-OH. Suprisingly monosubstitution of the penolic hydroxy group resulted in even higher 50-fold pene-
tration rate through human skin.

[0154] Taken together, these biological data clearly demonstrate that the compounds of the invention have a reduced

affinity to bind to human muscarinic M3 receptors. They exhibit an increased penetration through biological membranes.

e.g. the human skin. and they are rapidly transformed to the active metabolite. once they have entered the systemic
circulation as shown by the in vitro metabolism by the human liver 89 preparation.

[0155] Thus, the antimuscarinic prodrugs according to this invention showed a profile that defines excellent prodrugs.

  

Claims

1. 3,3-Diphenylpropylamines of the general formulae I and VII‘:

 
wherein R and R’ are independently selected from
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a) hydrogen. C1-C6 alkyl, C3-C16 cycloalkyl, substituted or unsubstituted benzyl, allyl or carbohydrate; or

b) formyl, C1-C6 alkylcarbonyl, cycloalkylcarbonyl, substituted or unsubstituted arylcarbonyl. preferably ben-
zoyl; or

c) C1-C6 alkoxycarbonyl, substituted or unsubstituted aryloxycarbonyl, benzoylacyl, benzoylglycyl, a substi-
tuted or unsubstituted amino acid residue; or

d)

wherein R4 and R5 independently represent hydrogen, C1-C6 alkyl, substituted or unsubstituted aryl, preferably
substituted or unsubstituted phenyl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 4 carbon atoms

and wherein R4 and R5 may form a ring together with the amine nitrogen; or

9)

x°\

127/
N-S0r

wherein R5 and R7 independently represent C1-C6 alkyl, substituted or unsubstituted aryl, preferably substi-
tuted or unsubstituted phenyl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 6 carbon atoms; or

f) an ester moiety of inorganic acids,

g) -SiRaRbRc, wherein R3, R6, R6 are independently selected from C1-C4 alkyl or aryl, preferably phenyl,

with the proviso that R’ is not hydrogen, methyl or benzyl if R is hydrogen, R is not ethyl if R‘ is hydrogen,
X represents a tertiary amino group of formula la

/R"
-N

R’

Fwmulala

wherein R5 and R9 represent non-aromatic hydrocarbyl groups, which may be the same or different and which
together contain at least three carbon atoms, and wherein R3 and R9 may form a ring together with the amine
nitrogen,

Y and 2 independently represent a single bond between the (CH2),., group and the carbonyl group, O, S or NH,
A represents hydrogen (‘H) or deuterium (ZH),
n is 0 to 12
and

their salts with physiologically acceptable acids, their free bases and, when the compounds can be in the form of
optical isomers, the racemic mixture and the individual enantiomers.
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2. 3,3-Diphenylpropylamines as claimed in claim 1, wherein X is

‘cztcfisla

3. 3,3-Diphenylpropylamines as claimed in claim 2 selected from phenolic monoesters represented by the general
formulae II and II’

 
wherein R1 represents hydrogen, C1-C5 alkyl or phenyl.

4. 3,3-Diphenylpropylamines as claimed in claim 3 selected from :

(1)-formic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-acetic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(1-)-propionic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-n-butyric acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-isobutyric acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
R-(+)-isobutyric acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,

(1-)—2,2-dimethylpropionic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-2-acetamidoacetic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(t)-cyclopentanecarboxylic acid 2-(3-diisopronylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)—cyclohexanecarboxylic acid 2-(3-diisopropylamino—1-phenylpropyl)—4-hydroxymethylphenyl ester.
(1)-benzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
R-(+)-benzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(1)-4-methylbenzoic acid 2-(3-diisopropylamino—1-phenylpropyl)—4-hydroxymethylphenyl ester,
(1)-2-methylbenzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-2-acetoxybenzoic acid 2-(3-diisopropylamino—1—pheny|propyl)-4-hydroxymethylphenyl ester,
(1)-1-naphthoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(1)-2-naphthoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(1)-4-chlorobenzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,

(t)-4-methoxybenzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)—2-methoxybenzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(1)-4-nitrobenzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
(i)-2-nitrobenzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl ester,
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(i)-malonic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenyljester,
(1-)-succinic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenyl] ester,
(i)-pentanedioic acid bis-[2—(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenyl]ester,
(i)-hexanedioic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenyl]ester.

5. 3,3-Diphenylpropylamines as claimed in claim 2 selected from identical diesters represented by the general formula
III

R'\:0
Y

 
wherein R‘ is defined as in claim 3.

6. 3,3-Diphenylpropylamines as claimed in claim 5 selected from:

(1-)—formic acid 2-(3-diisopropylamino-1-phenylpropyl)—4—formyloxymethy|phenyl ester.
(i)-acetic acid 4-acetoxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester,
(:)-propionic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-propionyloxymethylphenyl ester,
(1-)-n-butyric acid 4-n-butyryloxymethyl-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester,

(1)-isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)—4-isobutyryloxymethylphenyl ester,

(i)-2,2-dimelhylpropionic acid 3—(3-diisopropylamino-1-phenylpropyl)-4-(2,2-dimethyl-propionyloxy)-benzyl
ester,

(i)-benzoic acid 4-benzoyloxymethyl-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester.
R-(+)-benzoic acid 4-benzoyloxymethyl—2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester,

poly-co-DL-lactides of intermediate B, said Intermediate B having the formula

 
wherein A is as defined in claim 1.

7. 3,3-Diphenylpropylamines as claimed in claim 2 selected from mixed diesters represented by the general formula IV
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wherein R1 is defined as in claim 3
and

R2 represents hydrogen, C1-C6 alkyl or phenyl
with the proviso that R‘ and R2 are not identical.

8. 3,3-Diphenylpropylamines as claimed in claim 7

1 077 912 B1

Fumiulalv

selected from:

(1-)-acetic acid 2-(3-diisopropylamino-1-phenylpropyl)«4-formyloxymethylphenyl ester,
(i)-benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-formyloxymethylphenyl ester,
(1-)-benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4—acetoxymethy|pheny| ester,
R-(+)-benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-acetoxymethylphenyl ester,
(1)-isobutyric acid 4-acetoxymethyl-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester,
R-(+)-isobutyric acid 4-acetoxymethyl-2-(3-diisopropylamino-1-phenylpropyl)-phenyl ester,
(1-)-2,2-dimethylpropionic acid 4-acetoxy-3-(3—diisopropylamino-1-phenylpropyl)-benzyl ester,
(1)-2,2-dimethylpropionic acid 4-acetoxymethyl-2-(3-difiopropylamino-1-phenylpropyl)-phenyl ester,
(i)-benzoic acid 4-benzyloxy-3-(3-diisopropy|amino-1-phenylpropyl)-benzyl ester.

9. 3,3-Diphenylpropylamines as claimed in claim 2
formula V

 
wherein R‘ is defined as in claim 3.

selected from benzylic monoesters represented by the general

10. 3,3-Diphenylpropylamines as claimed in claim 9 selected from:

(:l:)-formic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester,
(:)-acetic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester,
(i)-propionic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester,

(:)-butyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester,
(i)-isobutyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester.
(1)-2,2-dimethylpropionic acid 3-(3-diisopropylamino—1-phenylpropyl)—4-hydroxybenzyl ester,
(1-)-benzoic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester.

11. 3,3-Diphenylpropylamines as claimed in claim 2 selected from ethers and silyl ethers represented by the general
formula VI
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Fnmnna V!

wherein at least one of R10 and R“ is selected from C1-C6 alkyl, benzyl or -SiRaRbRc as defined in claim 1 and
the other one of R10 and R" may additionally represent hydrogen, C1-C6 alkylcarbonyl or benzoyl.

12. 3,3-Diphenylpropylamines as claimed in claim 11 selected from:
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(:l:)-2-(3-diisopropylamino-1-phenylpropyl)-4-methoxymethylphenol.
(1)-2-(3-diisopropylamino-1-phenylpropyl)-4-ethoxymethylphenol.
(1)-2-(3-diisopropylamino-1-phenylpropyl)-4-propoxymethylphenol,
(i)-2-(3-diisopropylamino-1-phenylpropyl)-4-isopropoxymethylphenol,
(i)-2-(3-diisopropylamino-1-phenylpropyl)-4-butoxymethylphenol,

(:)-acetic acid 2-(3-diisopropylamino-1-phenylpropyl)—4-methoxymethylphenyl ester,
(:)-acetic acid 2-(3-diisopropylamino-1-phenylpropyl)—4—ethoxymethylpheny| ester,
(i)-2-(3-diisopropylamino-1—phenylpropyl)-4-trimethylsilanyloxymethylphenol,

(1-)-diisopropyI-[3-phenyl-3-(2-trimethylsilanyloxy-5-trimethylsilanyloxymethylphenyl)-propyl]-amine,
(1-) - [3-(3—diisopropy|amino-1-phenylpropyl)-4-trimethylsiIanyloxyphenyl]-methanol,

(i)-diisopropyl-[3-(5-methoxymethyl-2-trimethylsilanyloxyphenyl)-3-phenylpropylamine,
(i)-diisopropyl-[3-(5-ethoxymethyl-2-trimethylsilanyloxyphenyl)-3-phenylpropylamine,

(1-)-[4-(tert.-butyl-dimethylsilanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-phenyl]-methanol,
(1)-acetic acid 4—(tert.-butyl-dimethylsiIanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester,
(1)-4-(tert.-butyl-dimethylsilanyloxy)-3-(3-diisopropylamino-1—phenylpropyl)-phenol,
(i)-acetic acid 4-(tert.-butyl-dimethylsilanyloxy)-2-(3-diisopropylamino-1—pheny|propyl)-phenyl ester.

(iH3-[2-(tert.-butyl-dimethylsilanyloxy)-5-(tert.-butyl-dimethylsilanyloxymethyl)-pheny|]-3-phenylpropy|}-di-
isopropylamine,

(fir)[4-(tert.-butyl-diphenylsilanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-phenyl]-methanol,
(1)-acetic acid 4-(tert.-butyl-diphenylsilanyloxymelhyl)-2—(3-diisopropy|amino-1-phenylpropyl)-phenyl ester.
(i)-4-(tert.-butyl-diphenylsilanyloxymethyl)-2-(3-diisopropylamino-1-pheny|propyl)—pheno|,

(i)—{3-[2-(tert.-butyl-diphenylsiIanyloxy)-5-(tert.-butyl-diphenylsilanyloxymethyl)-phenyI]—2-phenylpropy|}-di-
isopropylamine,

(:)-acetic acid 4-benzyloxy-3—(3-diisopropylamlno-1-phenylpropyl)-benzyl ester,
(1)-benzoic acid 4-benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester.
(i)-isobutyric acid 4-benzyloxy—3—(3—diisopropylamino-1-pheny|propy|)—benzyl ester,
(i)-2-(3-diisopropylamino—1-phenylpropyl)-4-(1[3-D-glucuronosyloxymethyl)-phenol.

13. 3.3-Diphenylpropylamines as claimed in claim 2 selected from carbonates and carbamates represented by the
general formulae VII and VIII
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5

10

15

20 vn Funmta VIII

wherein Y, Z and n are as defined in claim 1 and wherein R12 and R13 represent a C1-C6 alkoxycarbonyl group or

25

\N-ce.
R5/30

wherein R4 and R5 are as defined in claim 1.

14. 3,3-Diphenylpropylamines as claimed in claim 13 selected from:
35

(;t)-N-ethylcarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

(1)-N,N-dimethylcarbamic acid 2-(3-diisopropy|amino—1—phenylpropyl)-4-hydroxymethylphenyl ester
(1)-N,N-diethylcarbamic acid 2- (3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester
(i)-N-phenylcarbamic acid 2-(3-diisopropylamino-1—phenylpropyl)-4-hydroxymethylphenyl ester,

40 (1) - [2-(3-Diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenoxycarbonylamino]acetic acid ethyl ester
hydrochloride,

(i)-N-ethylcarbamic acid 3- (3-diisopropylamino-1-phenylpropyl)-4-N-ethylcarbamoyloxybenzyl ester,

(i)-N,N-dimethylcarbamic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-N,N-dimethylcarbamoyloxybenzyl
ester,

45 (i)-N,N-diethylcarbamic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-N,N-diethylcarbamoyloxybenzyl ester,
(1-)—N-phenylcarbamic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-N-phenylcarbamoyloxybenzyl ester,
(4;)-{4-[2-(3-diisopropy|amino-1-phenylpropyl)-4-hydroxymethylphenoxycarbonylamino]-butyl}-carbamic acid
2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

(i)—carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester ethyl ester,

50 (i)-carbonic acid 2-(3-diisopropy|amino—1-phenylpropyl)-4-hydroxymethylphenyl ester phenyl ester,
(1)-carbonic acid 2-(3-diisopropy|amino—1-phenylpropyl) -4-ethoxycarbonyloxymethylphenyl ester ethyl ester,
(1)-carbonic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-phenoxycarbonyloxymethylphenyl ester phenyl es-
ter.

55 15. 3,3-Diphenylpropylamines selected from

(i) compounds of the formulae IX and IX’
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FamuhlX'

wherein x and y are the same or different and represent the number of methylene units ( CH2 ) and may range
from 0 to 6,

(ii) (1)-Benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-suIphooxymethyl-phenyl ester

(iii) Poly—co-DL-lactides of 2-(3-diisopropylamino-phenylpropyl)-4-hydroxymethyl-phenol

(iv) (i)-2-(3-Diisopropylamino-1-phenylpropyl)-4-(1[3-D-glucuronosyloxymethyl)-phenol having the formula

 
(v) (i)-pent-4-enoic acid 2-(3—diisopropylamino-1-phenylpropyl)-4-(pent-4-enoyloxymethyl)-phenyl ester,

(vi) cyclic oct-4-ene-1,8-dioate of Intermediate 8,

(vii) cyclic octane-1.8-dioate of Intermediate B,

said Intermediate B having the formula

 
wherein A is as defined in claim 1
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and

their salts with physiologically acceptable acids, their free bases and. when the compounds can be in the form of
optical isomers. the racemic mixture and the individual enantiomers.

16. A process for the production of phenolic monoesters represented by the general formula ll

 
with an equivalent of an acylating agent selected from

0

ll

Iz‘—c-Le

wherein LG represents a leaving group selected from halogenide, carboxylate and imidazolide and R‘ is as defined
in claim 3, in an inert solvent in the presence of a condensating agent.

17. A process for the production of phenolic monoesters represented by the general formula ll’
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with an acylating agent selected from

o 0 o o

11 B I! _ _.n
_ Ha1-c- (C3,),-C-Hal or c- (c3,),-c

l_.o_._1

wherein Hal represents a halogen atom.

18. A process for the production of identical diesters represented by the general formula III

 
Fnmulalll

as defined in claim 5. which comprises treatment of a compound of the formula /

53

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0768



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0769

10

15

20

25

30

35

40

45

50

55

EP 1 077 912 B1

 
with at least two equivalents of the acylating agent as defined in claim 16.

19. A process for the preparation of benzylic monoesters represented by the general formula V

 
at room temperature and under anhydrous conditions with activated esters in the presence of enzymes selected
from lipases or esterases.

20. A process for the preparation of mixed diesters represented by the general formula IV

 
Ecruzxtalv

as defined in claim 7. which comprises acylation of a benzylic monoester represented by the general formula V
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as defined in claim 9 or ofa phenolic monoester represented by the formula II as defined in claim 3.

21. A process for the production of ethers represented by the general formula VI

311
Y

Pamuihvl

as defined in claim 11 wherein R“ is hydrogen which comprises reacting a compound of the formula

 
with an alcohol R10-OH in the presence of an esterification catalyst.

22. A process for the preparation of ethers represented by the general formula VI

R11

Y

Fun-mhVl'

wherein R10 and R3‘ are as defined in claim 11, which comprises acid or base treatment of free benzylic alcohols
selected from
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and

and

0!‘

wherein R10 is hydrogen and R“ is as defined in claim 11 or
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FannuiflV

wherein R‘ and R2 are as defined in claim 7 in the presence of suitable hydroxy reagents.

23. A process for the preparation of ethers of formula VI as defined in claim 11, which comprises treating a compound
of the formula
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with an alkylating agent selected from alkyl halogenides, alkyl sulphates and alkyl triflates, said alkyl group having
1 to 6 carbon atoms.

24. A process for the preparation of carbonates and carbamates represented by the general formutae VII and VIII

Intermediate A
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Funnulnvl

wherein R‘ is defined as in claim 3, n is 0 to 12, Bn is benzyl, one of R10 or R“ is hydrogen and the other one is
as defined in claim 11 with activated carbonyl compounds or carbonyl precursor reagents selected from halofor-
mates, ketenes, activated esters, mixed anhydrides of organic or inorganic acids, isocyanates and isothiocyanates.

3,3-Diphenylpropylamines as claimed in claims 1 to 15 for use as pharmaceutically active substances. especially
as antimuscarinic agents.

A pharmaceutical composition comprising a 3,3-diphenylpropylamine as claimed in claim 1 to 15 and a compatible
pharmaceutical carrier.

A pharmaceutical composition as claimed in claim 26 which is a patch formulation.

Use of a 3.3-diphenylprcpylamine as claimed in claims 1 to 15 for preparing an antimuscarinic drug.

Patentanspriiche

1. 3,3-Diphenylpropylamine der allgemeinen Formeln I und VII’
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Formel VII‘Formel I

worin R und R’ unabhéingig ausgewfihlt sind aus

a) Wasserstoff, C1-C6-Alkyl. C3-C10-Cycloalkyl, substituienem oder unsubstituiertem Benzyl, Allyl oder Koh-
Ienhydrat; oder

b) Formyl, C1-C6-Alkylcarbonyl, Cycloalkylcarbonyl, substituiertem oder unsubstituiertem Arylcarbonyl. bevor-
zugt Benzoyl; oder

c) C1-C5-Alkoxycarbonyl, substituiertem oder unsubstituiertem Aryloxycarbonyl, Benzoylacyl. Benzoylglycyl,
substituierten oder unsubstituierien Aminoséureresten; oder

M

worin R4 und R5 unabhéngig Wasserstoff, C1-C6-Alkyl, substituiertes oder unsubstituiertes Aryl, bevorzugt
substituiertes oder unsubstituiertes Phenyl, Benzyl oder Phenoxyalkyl, worin der Alkylrest 1 bis 4 Koh|en-
stoffatome enthélt, bedeuten und worin R4 und R5 zusammen mit dem Aminstickstoffeinen Ring bilden kcannen;
oder

Q
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Rk
N-S0:

R7/

worin R5 und R7 unabhéingig C1-C5-Alkyl, substituiertes oder unsubstituiertes Aryl, bevorzugt substituiertes
oder unsubstituiertes Phenyl, Benzyl oder Phenoxyalkyl. worin der Alkylrest 1 bis 6 Kohlenstoffatome enthéilt,
bedeuten; oder

f) einer Estergruppierung von anorganischen Séuren,

g) -SiRaRbRc, worin Ra, Rb, RC unabhéngig ausgewéhlt sind aus C1-C4-Alkyl oder Aryl, bevorzugt Phenyl,

mit der Mallgabe, dass R‘ nicht Wasserstoff, Methyl oder Benzyl bedeutet, wenn R Wasserstoff bedeutet, R nicht
Ethyl bedeutet, wenn R’ Wasserstoff bedeutet,
X eine tertiéire Aminogruppe der Formel la

R9 Formel Ia

worin R3 und R9 nicht-aromatische Hydrocarbylgruppen, die gleich oder unterschiedlich sein k6nnen, bedeuten
und die zusammen mindestens drei Kohlenstoffatome enthalten und worin R3 und R9 zusammen mit dem Amin-

stickstoff einen Ring bilden kdnnen, bedeutet.

Y und 2 unabhéngig eine Einfachbindung zwischen der (CH2),,-Gruppe und der Carbonylgruppe, O, S oder NH
bedeuten.

A Wasserstoff (1H) oder Deuterium (ZH) bedeutet,
n 0 bis 12 bedeutet
und

ihre Salze mitphysiologisch annehmbaren Sz‘-iuren, ihre freien Basen und wenn die Verbindungen in Form optischer
Isomeren vorliegen. die racemischen Gemische und die individuellen Enantiomeren.

3,3-Diphenylpropylamine nach Anspruch 1, worin X

‘cH(cHs)a

bedeutet.

3. 3.3-Diphenylpropylamine nach Anspruch 2, ausgewéhlt aus Phenolmonoestem, dargestelltdurch die allgemeinen
Formeln II und ll’
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Formel II Formel II.

worin R‘ Wasserstoff. C1-C6-Alkyl oder Phenyl bedeutet.

4. 3,3-Diphenylpropylamine wie in Anspruch 3 beansprucht, ausgewéhlt aus:

(1)-Ameisenséure—2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester.
(1)-Essigséure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(1-)—Propions§ure-2—(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(1)-n-Butterséiure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(t)-Isobutterséiure-2-(3-diisopropy|amino-1-phenylpropyl)-4-hydroxymethylphenylester,
R-(+)-lsobutterséure-2-(3—diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(:2)-2,2-Dimethylpropionséure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(1)-2-Acetamidoessigséure-2—(3-diisopropylamino-1 -phenylpropyl)-4-hydroxymethylphenylester,
(t)-Cyclopentancarbonséure-2-(3-diisopropy|amino-1-phenylpropyi)—4—hydroxymethy|phenylester.
(t)-Cyclohexancarbonséure-2-(3—diisopropy|amino-1-phenylpropyl)-4-hydroxymethylphenylester.
(t)-Benzoeséiure-2-(3—diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
R-(+)-Benzoeséure-2—(3—diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(i)-4-Methylbenzoeséure-2-(3—diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(1)-2—Methy|benzoeséure-2-(3-diisopropy|amino-1-phenylpropyl)-4-hydroxymethylphenylester,
(4;)—2-Acetoxybenzoeséure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,

(1)-1-Naphthoeséure—2—(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(i)-2-Naphthoeséiure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(1)-4-Chlorbenzoeséure-2-(3-diisopropylamino-1-phenylpropyi)-4-hydroxymethyiphenylester,
(i)-4—Methoxybenzoeséure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,
(1)-2-Methoxybenzoeséiure-2-(3-diisopropy|amino-1-phenylpropyl)-4-hydroxymethylphenylester,
(1)-4-Nitrobenzoeséure-2-(3-diisopropy|amino-1-phenylpropyl)-4-hydroxymethylphenylester.
(1)-2—Nitrobenzoeséure-2-(3-diisopropy|amino—1—pheny|propyl)-4-hydroxymethylphenylester,
(t)—Ma|onséure-bis- [2-(3-diisopropy|amino-1-phenylpropyl)-4-hydroxymethy|pheny|]ester.
(t)-Bernsteinséiure-bis- [2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyllester,
(i)-Pentandionséure-bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethy|phenyl]ester,
(:r)-Hexandionséiure-bis- [2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl]ester.

5. 3,3-Diphenylpropylamine nach Anspruch 2, ausgewéhlt aus identischen Diestern, dargestellt durch die allgemeine
Formel III
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Formel III

worin R‘ die in Anspruch 3 gegebene Definition besitzt.

6. 3,3-Diphenylpropylamine nach Anspruch 5, ausgewéihlt aus:

(i)-Ameisenséiure-2-(3-diisopropyiamino-1-phenylpropyl)-4-formyloxymethylphenylester.
(i)—Essigséure-4-acetoxy-3-(3-diisopropylamino-1—pheny|propy|)benzy|esten

(i)—Propionséure-2-(3-diisopropylamino-1-phenylpropyl)-4-propionyloxymethylphenylester,
(:)—n-Butterséure-4-n-butyryloxymethyl-2-(3-diisopropyiamino-1-phenylpropyi)pheny|ester,
(i)-Isobutterséure-2-(3—diisopropylamino-1—pheny|propyl)-4-isobutyryloxymethylphenylester,

(i)-2 ,2-Dimethylpropion55ure-3-(3-diisopropy|amino-1 -phenylpropyl)-4—(2,2-d imethyipropionyloxy)benzyIe-
ster,

(1)-Benzoeséure—4-benzoyloxymethyl-2-(3-diisopropylamino-1-phenyipropy|)pheny|ester,
R-(+)-Henzoeséiure-4-benzoyloxymethyl-2-(3-diisopropylamino-1-phenyipropyl)phenyIester.

Poly-co-DL-Lactiden des Zwischenprodukts B, wobei das Zwischenprodukt B die Formel

 
besitzt. worin A die in Anspruch 1 gegebene Definition besitzt.

7. 3,3-Diphenylpropylamine nach Anspruch 2, ausgewéhlt aus gemischten Diestern, dargestellt durch die allgemeine
Formel !V

Formel IV
 

worin R‘ die in Anspruch 3 gegebene Definition besitzt
und

R2 Wasserstoff, C1-C6-Alkyl oder Phenyl bedeutet,
mit der Maisgabe, dass R‘ und R? nicht identisch sind.
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8. 3,3-Diphenylpropylamine nach Anspruch 7, ausgewéhlt aus:

(1)-Essigséure-2-(3-diisopropylamino-1-phenylpropyl)-4-formyloxymethylphenylester,
(i)-Benzoeséure-2—(3-diisopropyIamino-1-phenylpropyl)-4-formyloxymethylphenylester,
(ir)-Benzoeséure-2-(3-diisopropylamino-1-phenylpropyl)-4-acetoxymethylphenylester,
R-(+)-Benzoeséure-2-(3-diisopropylamino—1-phenylpropyl)-4-acetoxymethylphenylester,
(i)-Isobutterséure—4-acetoxymethyl-2-(3-diisopropylamino-1-phenylpropyl)pheny|ester,
R-(+)-Isobutterséure-4-acetoxymethyl-2-(3-diisopropylamino—1-phenylpropyl)phenylester,

(i)-2,2-Dimethylpropionséiure-4-acetoxy-3-(3-diisopropyIamino-1-pheny|propyl)benzy|ester.
(1)-2,2-dimethylpropionsfiure-4-acetoxymethyl-2-(3-diisopropylamino-1-phenylpropyl)pheny|ester,
(1-)-Benzoeséure—4-benzyloxy-3-(3—diisopropylamino-1-pheny!propy|)benzy|ester.

9. 3,3-Diphenylpropylamine nach Anspruch 2, ausgewéihlt aus Benzylséuremonoestern, dargestellt durch die a|lge-
meine Formel V

 
Formel V

worin R‘ die in Anspruch 3 gegebene Definition besitzt.

10. 3,3—Dipheny|propy|amine nach Anspruch 9. ausgewéhlt aus:

(1-)-Ameisenséiu re-3-(3-diisopropylamino—1-phenylpropyl)-4-hydroxybenzylester,
(.t)-Essigséure-3-(3-diisopropy|amino-1-phenylpropyl)—4-hydroxybenzylester,
(i)-Propionséure-3-(3-diisopropy|amino-1-phenylpropyl)-4-hydroxybenzylester,
(i)-Butterséure-3-(3-diisopropylamino—1-phenylpropyl)-4-hydroxybenzylester,
(i)-Isobutterséure-3-(3-diisopropylamino—1-phenylpropyl)-4-hydroxybenzylester.
(i)-2,2-Dimethylpropionséure-3-(3-diisopropylamino-1-phenylpropyl)—4-hydroxybenzylester,
(i)-Benzoeséure-3-(3-diisopropylamino-1-phenylpropyl)-4-hyroxybenzylester.

11. 3,3-Diphenylpropylamine nach Anspruch 2, ausgewéhlt aus Ethern und Silylethern, dargestellt durch die allge-
meine Formel VI

 
Formel VI

worin mindestens einer von R10 und R“ ausgewéhlt ist aus C1-C6—A|ky|. Benzyl oder -SiRaRbRc, wie in Anspruch
1 definiert, und der andere von R10 und R" zusétzlich Wasserstoff, C1-C6-Alkylcarbonyl oder Benzoyl bedeuten
kann.

12. 3,3-Diphenylpropylamine nach Anspruch 11, ausgewéhlt aus:
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(1)-2-(3-Diisopropy|amino—1-phenylpropyl)-4-methoxymethylphenol,

(t)-2-(3-Diisopropy|amino-1-phenylpropyl)-4-ethoxymethylphenol,
(1)-2-(3-Diisopropylamino-1-phenylpropyl)-4-propoxymethylphenol,
(i-)-2-(3-Diisopropylamino-1-phenylpropyl)-4-isopropoxymethylphenol,

5 (4;)-2-(3-Diisopropy|amino-1-phenylpropyl)-4-butoxymethylphenol,

(1-)-Essigséure-2-(3-diisopropylamino-1-phenylpropyl)-4-melhoxymethylphenylester,
(1)-Essigséure-2-(3-diisopropylamino-1-phenylpropyl)-4-ethoxymethylphenylester,
(i)-2-(3-Diisopropylamino—1-phenylpropyl)-4-trimethylsilanyloxymethylphenol,

(i)-Diisopropyl-[3-pheny|-3-(2-trimethylsi|anyloxy-5-trimethylsilanyloxymethylpheny|)propy|]amin,

10 (1)-[3-(3-Diisopropy|amino-1-phenylpropyl)-4-trimethyIsilany|oxypheny|]méthanol,
(i)-Diisopropy|-[3-(5-methoxymethyl-2-trimethylsilanyloxyphenyl)-3-pheny|]propy|amin,
(i)-Diisopropyl-[3-(5-ethoxymethyl-2-trimethylsilanyloxyphenyl)-3-pheny|]propy|amin,
(i)-[4-(tert.-Butyldimethylsilanyloxy)-3-(3—diisopropy|amino-1-phenylpropyl)phenyI]methanol,
(i)-Essigséiure-4-(terl.-butyldimethylsiIanyloxy)—3-(3-diisopropy|amino-1-phenylpropyI)benzy|ester,

15 (i)—4-(tert.-Butyldimethylsilanyloxy)-3-(3-diisopropylamino-1—phenylpropy|)pheno|,

(1)-Essigséure-4-(tert.-butyldimethylsilanyloxy)-2-(3-diisopropylamino-1-phenylpropyl)phenylester,
(i)-(3-[2-(ten:Butyldimethylsilanyloxy)-5-(ten.-butyldimethylsilanyloxymethyl)phenyl]-3-pheny|propyl}diiso-
propylamin.

(i)-[4-(tert.-ButyldiphenylsiIanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)pheny|]methano|.

20 (1)-Essigséiure—4-(tert.-butyldiphenylsilanyloxymethyl)-2-(3-diisopropylamino-1-phenylpropyl)pheny|ester,
(i)-4-(tert.-Butyldiphenylsilanyloxymethyl)-2-(3-diisopropy|amino-1-phenylpropyI)pheno|.

(i-)-{3-[2-(ten.-ButyldiphenylsiIanyloxy)-5-(tert.-butyldiphenylsilanyloxymethyl)phenyl]-2-phenylpropy|}diiso-
propylamin,

(-_+)-Essigséiure—4-benzyloxy-3-(3-diisopropylamino-1-phenylpropynbenzylester,
25 (1)-Benzoeséure-4-benzyIoxy-3-(3-diisopropylamino-1-phenylpropyl)benzy|ester,

(1)-Isobutterséure-4—benzy|oxy-3-(3-diisopropy|amino-1—phenylpropyl)benzylester.
(i)-2-(3-DiisopropyIamino-1-phenylpropyl)-4-(1[3-D-gIucuronosyloxymethyl)pheno|.

13. 3.3-Diphenylpropylamine nach Anspruch 2. ausgewéihlt aus Carbonaten und Carbamaten, dargestellt durch die
30 allgemeinen Formeln VII und VIII

 
35

40

45

50

Formal VI I Formel VI I In

55 worin Y, Z und n die in Anspruch 1 gegebenen Bedeutungen besitzen und worin R‘? und R13 eine C1-C5—A|koxy-
carbonylgruppe oder
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bedeuten. worin R4 und R5 die in Anspruch 1 gegebenen Bedeutungen besitzen.

10 14. 3,3-Diphenylpropylamine nach Anspruch 13, éusgewéhlt aus:

(i)-N-Ethylcarbaminséure-2-(3-diisopropy|amino-1-phenylpropyl)—4-hydroxymethylphenylester,
(1)-N.N-Dimethylcarbaminséure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester.
(1-)-N,N—Diethy|carbaminséiure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester,

15 (1)-N-Phenylcarbaminséure-2-(3—diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylester.
(i)-[2-(3-Diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenoxycarbonylamino]essigséureethylesterhy-
drochlorid,

(i)-N-Ethylcarbaminséure-3-(3-diisopropylamino-1-phenylpropyl)-4-N-ethylcarbamoyloxybenzylester.
(1)-N,N-Dimethylcarbaminséure-3-(3-diisopropy|amino-1-phenylpropyl)-4-N,N-dimethy|carbamoy|oxybenzy-

20 Iester,

(4.-)-N,N-Diethylcarbaminséure-3—(3—diisopropylamino-1-phenylpropyi)-4-N.N-diethylcarbamoy|oxybenzy|e-
stern,

(i)-N-Phenylcarbarninséure-3-(3-diisopropylamino-1-phenylpropyl)-4-N-phenylcarbamoyloxybenzylester.
(1)-(4-[2—(3-Diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenoxycarbonylamino]buty|}carbaminséiu-

25 re—2-(3-diisopropylamino-1-phenylpropyl)—4-hydroxymethylphenylester,

(1)-Carbonséiure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylesterethylester,
(i)-Carbonséure-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenylesterphenylester,
(i)-Carbonséiure-2-(3-diisopropylamino-1-phenylpropyl)-4-ethoxycarbonyloxymethylphenylesterethylester.

(i)-Carbonséure-2-(3-diisopropylamino-1-phenylpropyl)-4-phenoxycarbonyloxymethy|pheny|esterpheny|e-
30 ster.

15. 3.3-Diphenylpropylamine, ausgewéhlt aus

(i) Verbindungen der Formeln IX und IX’

 
35

4o

45

50 ~ Formel Ix Formel Ix '

worin x und y gleich oder unterschiedlich sind und die Zahl der MethyIeneinheiten( CH2 ) bedeuten und
im Bereich von 0 bis 6 Iiegen kénnen,

55

(ii) (:t) -Benzoeséure-2- (3-diisopropy|amino~1—phenylpropy|)—4-suIphooxymethylphenylester,

(iii) Poly-co-DL-Lactiden von 2- (3-Diisopropylaminophenylpropyl)-4-hydroxymethylphenol,
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(iv) (t)-2-(3-Diisopropylamino-1-phenylpropyi)-4-(1|3-DgIucuronosyloxymethy|)pheno| der Formel

 
(v) (i)-Pent-4-enséure-2-(3-diisopropylamino-1-phenylpropyl)-4-(pent-4-enoyloxymethyl)pheny|ester.

(vi) cyclischem Oct-4-en-1,8-dioat des Zwischenprodukts 8.

(vii) cyclischem Octan-1,8-dioat des Zwischenprodukts B,

wobei das Zwischenprodukt B die Formel

 
besitzt, worin A die in Anspruch 1 gegebene Definition besitzt
und

ihre Salze mit physioiogisch annehmbaren Séiuren, ihre freien Basen und, wenn die Verbindungen in Form opti-
scher Isomeren vorliegen, das racemische Gemisch und die individuellen Enantiomeren.

16. Verfahren zur Herstellung von Phenolmonoestern. dargestellt durch die allgemeine Formel II

“T”

 
Formel II

wie in Anspruch 3 definiert. umfassend die Behandlung einer Verbindung der Formel
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5

10 mit einem Aquivalent eines Acylierungsmittels. ausgewéhlt aus

0

1 ll
15 R -C-LG

worin LG eine Austrittsgruppe, ausgewéhlt aus Halogenid, Carboxylat und lmidazolid, bedeutet und R‘ die in
Anspruch 3 gegebenen Definitionen besitzt, in einem inerten Lésungsmittel in Anwesenheit eines Kondensations-
mittels.

20

17. Verfahren zur Herstellung von Phenolmonoestern. dargestellt durch die allgemeine Formel ll‘

25

30

35

Forme1-- VII '«
40

45

50
 
mit einem Acylierungsmittel. ausgewéhlt aus

55
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0 o o o

gag (cs,) gfial 'oder C":-(CH9 -'JC'
2: L_—o-—-J

worin Hal ein Halogenatom bedeutet.

18. Verfahren zur Herstellung identischer Diester, dargestellt durch die allgemeine Formel Ill

flfifp §‘r; ’

 Formel III

wie in Anspruch 5 definiert, umfassend die Behandlung einer Verbindung der Formel

 
mil mindestens zwei Aquivalenten des Acylierungsmittels wie in Anspruch 16 definiert.

19. Verfahren zur Herstellung von Benzylséuremonoestern, dargestellt durch die allgemeine Formel V

Formel V 
wie in Anspruch 9 definiert, umfassend die Behandlung einer Verbindung der Formel

“Y

bei Raumtemperratur und unter wasserfreien Bedingungen mit aktivierten Estern in Anwesenheil von Enzymen,
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ausgewéhll aus Lipasen oder Esterasen.

20. Verfahren zur Herstellung gemischter Diester, dargestellt durch die allgemeine Formel IV

Formel IV 
wie in Anspruch 7 definiert, umfassend die Acylierung eines Benzylséuremonoesters. dargestellt durch die allge-
meine Formel V

Formel V 
wie in Anspruch 9 definiert, oder eines Phenolmonoesters, dargestellt durch die Formel ll, wie in Anspruch 3
definiert.

21. Verfahren zur Herstellung von Ethern, dargestellt durch die allgemeine Formel VI

 
wie in Anspruch 11 definiert, worin R" Wasserstoff bedeutet, umfassend die Umsetzung einer Verbindung der
Formel

 
_ mit einem Alkohol R10-OH in Anwesenheit eines Veresterungskatalysators. »
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22. Verfahren zur Herstellung von Ethern, dargestellt durch die allgemeine Formel VI

 
Formel VI

worin R10 und R" die in Anspruch 11 gegebenen Definitionen besitzen, umfassend die Sa’ure- oder Basenbe-
handlung von freien Benzylalkoholen, ausgewéhlt aus

und

und

oder

 

 

 
Formel II
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Formel VI

worin R10 Wasserstoff bedeutet und R“ die in Anspruch 11 gegebene Bedeutung besitzt, oder

 
Formel VII

worin R12 Wasserstoff bedeutet und R13 eine C1-C5-Alkoxycarbonylgruppe bedeutet. oder

R‘
\

N-CG

R5/

worin R4 und R5 die in Anspruch 1 gegebene Bedeutung besitzen, oder von benzylischen Acylaten, ausgewéhlt aus

 
Formel III, ‘Formal IV
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Formel V

worin R‘ und R2 die in Anspruch 7 gegebene Bedeutung besitzen, in Anwesenheit geeigneter Hydroxyreagentien.

23. Verfahren zur Herstellung von Ethern der Formel VI, wie in Anspruch 11 definiert, umfassend die Behandlung einer
Verbindung der Formel

 
mit einem Alkylierungsmittel, ausgewéhlt aus Alkylhalogeniden, Alkylsulphaten und Alkyltriflaten. wobei die AI-
kylgruppe 1 bis 6 Kohlenstoffatome enthélt.

24. Verfahren zurHerste|lung von Carbonaten und Carbamaten. dargestelll durch die allgemeinen Formeln VII und VIII

  
Formel VII Formel VIII

wie in Anspruch 13 definiert, umfassend die Umsetzung einer Verbindung. ausgewéhlt aus der Gruppe bestehend
aus
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25.

26.

27.

28.

Formal II Formel II’

  
Formel V Formel VI

worin R‘ wie in Anspruch 3 definiert ist, n 0 bis 12 bedeutet, Bn Benzyl bedeutet, einer der Substituenten R10 oder
R“ Wasserstoff bedeutet und der andere die in Anspruch 11 gegebene Definition besitzt, mit aktivierten Carbo-
nylverbindungen oder Carbonyl-Vorstufereagentien, ausgewéhlt aus Haloformiaten, Ketenen, aktivierten Estern,

gemischten Anhydriden von organischen oder anorganischen Séiuren, lsocyanaten und Isothiocyanaten.

3.3-Diphenylpropylamine nach den Anspriichen 1 bis 15 fiir die Verwendung als pharrnazeutisch akiive Substan-
zen, insbesondere als antimuskarinische Mittel.

Pharmazeutische Zubereitung, umfassend ein 3,3-Diphenyipropylamin, wie in einem der Anspriiche 1 bis 15 de-
finiert, und einen pharmazeutisch vertréglichen Triéger.

Pharmazeutische Zubereitung nach Anspruch 26, die eine PIéttchen- bzw. Pflaster-Zubereitung ist.

Verwendung von 3,3-Diphenylpropylamin nach einem der Anspriiche 1 bis 15 zur Herstellung eines antimuskari-
nischen Arzneimittels.
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Revendications

1. 3.3-Diphénylpropylamines de formules générales I et VII’:

 
dans Iesquelles R et R‘ sont indépendamment choisis a parlir

a) d'un atome d'hydrogéne, d'un groupementalkyle C1-C5, d'un groupement cycloalkyle C9-C10, d'un benzyle
substitué ou non substitué, d'un groupement allyle ou d'un carbohydrate ; ou

b) d'un groupement fonnyle, d'un groupement alkylcarbonyle C1-C5, d'un cycloalkylcarbonyle, d'un ary|carbo-
nyle substitué ou non substitué, de préférence le benzoyle ; ou

c) d’ un groupement alkoxycarbonyle C1-C5, d'un aryloxycarbonyle substitué ou non substitué, d'un benzoy-
Iacyle, d'un benzoylglycyle, d'un résidu d'aminoacide substitué ou non substitué ; ou
d)

dans !eque! R4 at R5

représentent indépendamment un atome d'hydrogéne, un groupement alkyle C1-C6, un groupement
aryle subslitué ou non substitué, de préférence un phényle substitué ou non substitué, un groupement benzyle
ou un phénoxyalkyle dans Iequel le résidu alkyle a 1 a 4 atomes de carbone et dans Iequel R4 et R5 peuvent
former un cycle ainsi que |'azote de l'amine ; ou
e)

dans Iequel R5 et R7

représentent indépendamment un groupement alkyle C1-C6, un groupement aryle substitué ou non subs-
titué, de préférence un phényle substitué ou non substitué, un groupement benzyle ou un phénoxyalkyle dans
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lequel Ie résidu alkyle a 1 a 6 atomes de carbone ; ou

f) un groupement ester d'acides inorganiques,

g) -SiRaRbRc dans lequel Ra, Rb, RC sont indépendamment choisis parmi un groupement alkyle C1-C4 ou
aryte. de préférence un groupement phényle,

a condition que R’ ne soit ni un atome d'hydrogene, ni un groupement méthyle ou benzyle si R est un atome
d'hydrogene, R n'est pas un groupement éthyle si R’ est un atome d'hydrogene,

X représente un groupement amine tertiaire de formule Ia

/""
_..N._\.

R”

Fauuiata

dans lequel R3 et R9 représentent des groupements d'hydrocarby|es non-aromatiques, qui peuvent étre
identiques ou différents et qui contiennent en meme temps au moins trois atomes de carbone, et dans lesqueis
R3 et R9 peuvent former un cycle ainsi que l'azote de l'amine.

Y et Z représentent indépendamment une liaison simple entre le groupement (CH2)n et Ie groupement car-
bonyle, O, S ou NH,

A représente un atome d'hydrogéne (1H) ou de deutérium (2H),
n est compris entre 0 et 12
et

Ieurs sels avec des acides physiologiquement acceptables, Ieurs bases Iibres et, quand Ies composes peu-
vent étre sous forme d'isomeres optiques, le mélange racémique et les énantiomeres uniques.

3,3-Diphénytpropylamines comme revendiquées dans la revendication 1, dans Iesquelles X est

__N/CECCHQ:
\C3(‘-73:}:

3,3-Diphénytpropylamines comme revendiquées dans la revendication 2 choisies parmi Ies monoesters phenoli-
ques représentés par Ies formules générales ll et II’
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dans Iesquelles R‘ représénte un atome d'hydrogéne, un alkyle C1-C6 ou un phényle.

4. 3.3-Diphénylpropylamines comme revendiquées dans la revendication 3 choisies parmi :

|'ester de (1)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide formique,
|'ester de (:)—2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide acétique,
|'ester de (1)-2—(3-diisopropylamino-1 -phénylpropyl)-4-hydroxyméthylphényle de l'acide propionique,
|'ester de (ir)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide butyrique,
|'ester de (:2)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide isobutyrique,
|'ester de R-(+)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide isobutyrique,
|'ester de(1)-2—(3-diisopropylamino—1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 2,2-diméthy|propioni-
que,

|'ester de (zt)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 2-acétamidoacéti-
Que.

|'ester de (+) -2- (3-diisopropylamino—1-phénylpropyl)-4-hydroxyméthylphényle de l'acide cyc|opentanecar—
boxyli-que,

l'ester de (:)-2-(3-diisopropylamino—1-phénylpropyl)-4-hydroxyméthylphényle de l'acide cyc|ohexanecarboxy-
Ii-que,

|'ester de (.+.)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide benzo'I'que,
|'ester de R-(+)-2-(3—diisoprop|amino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide benzo'|‘que,
|'ester de (t)-2—(3-diisopropylamino-1-phénylpropyl) -4—hydroxyméthy|phény|e de l'acide 4-méthylbenzdique,
|'ester de (1)-2-(3-diisopropy|amino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 2-méthylbenzoique.
|'ester de (i)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 2-acétoxybenzoique.
|'ester de (i)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 1-naphto'I‘que.
|'ester de (:)—2—(3—diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 2-naphtoTque,

l'ester de (i)-2—(3—diisopropy|amino—1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 4-chlorobenzo':'que,
|'ester de (1)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 4-méthoxybenzo'|'-
QUE.

|'ester de (i)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 2-méthoxybenzo'I'-
QUE.

|'ester de (i)-2-(3-diisopropy|amino-1-phénylpropyl) -4-hydroxyméthylphényle de l'acide 4-nitrobenzo'n'que,
|'ester de (i)—2-(3-diisopropy|amino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide 2—nitrobenzoTque,
|'ester de (1)-bis-[2-(3-diisopropylamino—1-phényl-propyl)-4-hydroxyméthylphényle de l'acide malonique,
l'ester de (1)-bis-[2-(3-diisopropy|amino-1—phényl-propyl)-4-hydroxyméthylphényle de l'acide succinique,
l'ester de (:r)-bis-[2-(3-diisopropy|amino-1-phényl-propyl)-4-hydroxyméthylphényle de l'acide pentano'I'que,
|'ester de (i)-bis-[2-(3-diisopropy|amino-1-phényl-propyl)—4—hydroxyméthyIphényle de l'acide hexadio'I'que.

5. 3,3-Diphénylpropylamines comme revendiquées dans la revendication 2 choisies parmi Ies diesters identiques 3
ceux représentés par la formule générale III

 
dans Iaquelle R‘ est défini selon Ia revendication 3

6. 3,3—Diphény|propylamines comme revendiquées dans la revendication 5 choisies parmi:

|'ester de (i)-2-(3—diisopropy|amino-1-phénylpropyl)-4-formyloxyméthylphényle de l'acide formique,
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l'ester de (i)-4-acétoxy-3-(3-diisopropylamino-1-phénylpropyl)-benzyle de l'acide acétique,

l'ester de (i)-2-(3-diisopropylamino-1-phénylpropyl)-4-propionyloxyméthylphényle de l'acide propionique,
l'ester de (i)4-n—butyry|oxyméthyl-2-(3-diisopropyl-amino-1-phénylpropyl)-phényle de l'acide n-butyrique.
l'ester de (i)-2-(3-diisopropylamino-1-phénylpropyl)-4-isobutyryloxyméthylphényle de l'acide isobutyrique,

5 l'ester de (i)-3-(3~diisopropy|amino-1-phénylpropyl)-4-(2,2-diméthylpropionyloxy)-benzyle de l'acide 2.2-di-
méthylpropionique,

l'ester de (i)-4-benzoyloxyméthyl-2-(3-diisopropyl-amino-1-phénylpropyl)-4-(2,2-diméthylpropiony|oxy)-phé-
nyle de l'acide benzoique,

l'ester de R-(+)-4-benzoyloxyméthyl-2-(3—diisopropyl-amino-1-phénylpropyl)-4-(2,2-diméthy|propiony|oxy)-
10 phényle de l'acide benzoique,

les poly-co-DL-Iaclides de |'intermédiaire B. Iedit intermédiaire B ayant Ia formule

 
20

dans Iaquelle A est défini selon la revendication 1

25 7. 3,3-Diphénylpropylamines comme revendiquéés dans la revendication 2 choisies parmi des diesters mixtes re-
présentées par la formule générale IV

30

35  
Funualv

40 dans Iaquelle R1 est défini selon Ia revendication 3
et

R2 represents un atome d'hydrogéne. un groupement alkyle C‘-C5 ou un phényle
a condition que R1 et R2 ne soient pas identiques

45 8. 3,3-Diphénylpropylamines comme revendiquées dans la revendicalion 7 choisies parmi

l'ester de (1)-2-(3-diisopropylamino-1-phénylpropyl)-4-formyloxyméthylphényle de l'acide acétique.
l'ester de (1)-2-(3-diisopropylamino-1-phénylpropyl)-4-fonnyloxyméthylphényle de l'acide benzo'n'que,
l'ester de (i)—2-(3-diisopropy|amino—1-phénylpropyl)-4-acétoxyméthylphényle de l'acide benzo'I'que,

50 l'ester de R-(+)-2-(3—diisopropy|amino—1-phénylpropyl)-4-acétoxyméthylphényle de l'acide benzo'I'que,
l'ester de (1)-4-acétoxyméthyl-2—(3-diisopropylamino-1-phényl-propyl)-phényle de l'acide isobutyrique,

l'ester de R-(+)—4-acétoxyméthyl-2-(3-diisopropy|amino-1-phényl-propyl)-phényle de l'acide isobutyrique,
l'ester de (i)—4-acétoxy-3-(3-diisopropylamino-1-phényl propyl)-benzyle de l'acide 2.2-diméthylpropionique.
l'ester de (1)-4-acétoxy-3-(3-diisopropylamino-1-phényl propyl)-phényle de l'acide 2,2-diméthylpropionique,

55 l'ester de (i)-4-benzyloxy-3-(3-diisopropylamino-1-phénylpropyl)-benzyle de l'acide benzo'fque.

9. 3.3-Diphénylpropylamines comme revendiquées dans la revendication 2 choisies parmi des monoesters benzyli-
ques représentés par la formule générale V
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 5

Panda V
10

dans Iaquelle R‘ est défini selon Ia revendication 3

10. 3,3-Diphénylpropylamines comme revendiquées dans la revendication 9 choisies parmi

15 I'ester de (1)-3-(3-diisopropylamino-1-phénylpropyl)-4-hydroxybenzyle de I'acide formique
|'ester de (1)-3-(3-diisopropylamino-1—phénylpropyl)-4-hydroxybenzyle de I'acide acétique
I‘ester de (;t)-3-(3—diisopropylamino-1-phénylpropyl)-4-hydroxybenzyle de I'acide propionique
|'ester de (1)-3-(3-diisopropylamino-1-phénylpropyl)—4-hydroxybenzyle de I'acide butyrique
|'ester de (1:)-3-(3-diisopropy|amino-1-phénylpropyl)-4-hydroxybenzyle de I'acide isobutyrique

20 |'ester de (1)-3-(3-diisopropylamino-1-phénylpropyl)-4-hydroxybenzyle de I'acide 2,2-diméthylpropionique

|'ester de (:)-3- (3-diisopropylamino-1-phénylpropyl)-4-hydroxybenzyle de I'acide benzo'I'que

11. 3,3-Diphénylpropylamines comme revendiquées dans la revendication 2 choisies parmi des éthers et des éthers
silylés représentées par la formule générale VI

 

25

so

35

dans Iaquelle au moins un des substituants R10 ou R" est choisi parmi un groupement alkyle C1-C5. un
benzyle ou —SiRaRbRc selon Ia revendication 1 et |'autre substituant R10 ou R“ peut en plus représenter un atome

40 d'hydrogéne, un groupement alkyl carbonyle C1-C6 ou un benzoyle.

12. 3,3-Diphénylpropylamines comme revendiquées dans Ia revendication 11 choisies parmi

le (i)—2-(3-diisopropylamino-1-phénylpropyl)-4-méthoxy-méthyl phénol,
45 le (i)-2-(3-diisopropylamino-1-phénylpropyl)-4—éthoxy-méthyl phénol,

Ie (t)-2-(3-diisopropy|amino-1-phénylpropyl)—4-propoxy-méthyl phénol,
Ie (i)-2-(3—diisopropylamino-1-phénylpropyl)-4-isoprop-oxyméthyl phénol,
Ie (i)-2~(3-diisopropylamino-1-phénylpropy|)—4—butoxy-méthyl phénol,

I'ester de (i)-2-(3-diisopropylamino-1-phénylpropyl)-4—méthoxyméthy|phényle de I'acide acétique.
50 |'ester de (i)—2-(3-diisopropylamino-1-phénylpropyl)-4-éthoxyméthylphényle de I'acide acétique,

le (i)-2-(3-diisopropylamino-1;phénylpropyl)-4-tri-méthylsilanyloxyméthyl phénol,

la (i)-diisopropyl-[3-phényl-3-(2-triméthylsilanyloxy-5-tri-méthylsilanyloxyméthyl)-propyl]-amine,
le (1-)-[3—(3-diisopropylamino-1-phénylpropyl)—4-tri-méthylsiIanyloxyphényl]-méthanol,
la (i)-diisopropy|-[3-(5-méthoxyméthyl-2-triméthyl-silanyloxyphényl)]-3-phénylpropyl-amine,

55 Ia (i)—diisopropy|-[3-(5-éthoxyméthyl-2-triméthyl sil-anyloxyphényl)]-3-phénylpropyl-amine,

Ie (ir)-[4-(tert.-butyl-diméthylsiIanyloxy)-3-(3-diiso-propylamino-1-phénylpropyl)-phényl]~méthanol,
|'ester de (i)-4-(tert.-butyl-diméthylsilanyloxy)-3-(3-diisopropylamino-1-phénylpropyl)-benzyle de I'acide acé-
tique,
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Ie (i)-4-(ten.-buIyI-diméthylsilanyIoxy)-3-(3-diiso-propylamino-1-phénylpropyl)-phénol,

I'ester de (1-)-4-(sert.-butyl-diméthylsilanyloxy)-2-(3—diisopropylamino-1-phénylpropyl)-phényle de I'acide ace-
tique.

Ia (i)-{3-[2-(ten.-butyI—diméthylsiIanyloxy)—5—(tert.-butyl-diméthylsiIanyIoxyI)-phényl]-3—phényI propyl} di-iso-
propylamine,

Ie (1)-[4-(Iert.-butyl-diméthylsiIanyIoxy)-3-(3—diiso-propylamino-1-phénylpropyl)-phényl]-méthanoI,

I'ester de (i)-4-(tert.-butyl-diphéthylsilanyloxyméthyl)-2-(3-diIsopropy|amino-1-phénylpropyl)-phényle de |'aci-
de acétique.

Ie (1)-4-(tert.-butyl-diphéthylsilanyloxyméthyl)-2-(3-diiso propylamino-1-phénylpropyl)-phénol,
Ia (:I:)-{3-[2-(ten.-butyI-diméthylsilanyloxy)-5-(tert. -butyl-diphéthylsilanyloxyméthyl)-phényl]-2-phényl-propyl}
diisopropylamine,

I'ester de (i)-4-benzyloxy-3-(3-diisopropylamino-1-phénylpropyl)-benzyle de I'acide acétique,
l'esIer de (1)-4-benzyIoxy-3-(3-diisopropy|amino-1-phénylpropyl)-benzyle de |'acIde benzo'I'que,
I'ester de (t)-4-benzyloxy-3-(3-diisopropylamino-1-phényl-propyl)-benzyle de |'acide isobutyrique,
Ie (i)-2-(3-diisopropylamino-1-phényl-propyl)-4-(1|3—D—gIucuronosyloxyméthyl)-phénol.

13. 3.3-Diphénylpropylamines comme revendiquées dans la revendication 2 choisies parmi des carbonates et des
carbamates représentés par Ies formules générales VII et VIII

 
Fdnanvp

dans Iesquelles Y, Z et n sont définis selon Ia revendication 1 et dans Iesquelles R‘? et R13 représentent un
groupement alcoxycarbonyle C1-C6 ou

Ii‘ ..

R5>N-ca.
dans Iesquelles R4 et R5 sont définis selon Ia revendication 1

14. 3,3-Diphénylpropylamines comme revendiquées dans la revendication 13 choisies parmi :

|'ester de (1-)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de |'acide N-éthylcarbamique,
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l'ester de (:t)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide N,N-diméthy|carba-
mnque.

l'ester de (i)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide N,N-diéthy|carbami-
Que.

|'esterde (i)-2-(3-diisopropylamino-1-phénylpropyl)—4-hydroxyméthylphényle de l'acide N-phénylcarbamique,
l'ester de (i)-[2-(3-diisopropy|amino-1-phénylpropyl)-4-hydroxyméthylphénoxycarbonylaminol éthyle du chlo-
rhydrate de l'acide acétique.

l'ester de (1-)-3-(3-diisopropylamino-1-phénylpropyl) -4-N-éthylcarbamoyloxybenzyle de l'acide N,éthy|carba-
mnque.

l'ester de (1-)-3-(3-diisopropylamino-1¥phénylpropy|)-4-N,N-di-méthylcarbamoyloxybenzyle de l'acide N,N-di-
méthylcarbamique,

l'ester de (i)-3-(3-diisopropylamino-1-phénylpropyl) -4-N, N-diéthylcarbamoyloxybenzyle de l'acide N,N-dié-
thylcarbamique,

l'ester de (i)-3-(3-diisopropy|amino-1-phénylpropyl) -4-N-phénylcarbamoyloxybenzyle de l'acide N-phényl-
carbamique,

l'ester de (1-)—2—(3-diisopropyIamino-1-phénylpropyl)-4-hydroxyméthylphényle de l'acide (4-[2-(3-diisopropyl
amino-1-phénylpropyl)-4-hydroxyméthyl phénoxycarbonyl-amino]-butyl} carbamique,

Ie diester de (1)-2-(3-diisopropylamino-1-phénylpropyl)-4-hydroxyméthylphényle et d'éthyle de l'acide carbo-
mque,

Ie d iester de (t)-2-(3—diisopropy|amino-1-phénylpropyl)-4-hydroxy-méthylphényle et de phényle de |'acide car-
bonique,

Ie diester de (i)-2-(3-diisopropylamino-1-phénylpropyl) -4-éthoxy-carbonyloxyméthylphényle et d'éthyle de
l'acide carbonique,

Ie diester de (i)-2-(3-diisopropylamino-1-phénylpropyl)—4-élhoxy-carbonyloxyméthylphényle et de phényle de
l'acide carbonique,

15. 3,3-Diphénylpropylamines choisies parmi:

(i) Ies composés de formules IX et IX’

  
remain‘ Ix ‘

dans Iesquelles x et y sont identiques ou différents et représentent Ie nombre d'unités méthylénes -(CH2)-
et peuvent étre compris entre 0 et 6,

(ii) l'ester de (1:)—2—(3-diisopropy|amino—1—phénylpropyl)-4-éthoxysulphooxyméthylphényle de l'acide benzo'I'-
Que.

(iii) Ies po|y-co-DL-Iactides-2—(3-diisopropyl amino-1-phénylpropyl)-4-hydroxyméthyl-phénol.

(iv) le (i)-2-(3-diisopropy|amino-1-phénylpropyl)-4-(113-D-glucuronosyloxyméthyl)-phénol ayant la formule
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(v) |'ester de (1-)~2-(3-diisopropylamino-1-phénylpropyl) -4- (pent-4-enoyloxyméthyl) —phényIe de |'acide pent-
4-énoique,
(vi) ie 1,8-dioate d'oct-4-éne cyclique de |'intermédiaire B,
(vii) le 1,8-dioate d'octane cyclique de I'intermédiaire B

Iedit intermédiaire B ayant Ia formule

 
dans laquelle A est selon Ia revendication 1
et

leurs sels avec des acides physiologiquement acceptables, leurs bases libres et, quand les composés pau-
vent étre sous forme d'isoméres optiques, ie mélange racémique et les énantioméres uniques.

16. Procédé pour la production de monoesters phénoliques représentés par la formule générale ll

 
selon Ia revendication 3, qui comprend le traitement d'un composé de formule
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avec un équivalent d'un agent acyclique choisi parmi

0

El

2‘-om

dans lequel LG représente un groupe partant choisi parmi les halogénures, les carboxylates et les imidazoles
et R1 est selon Ia revendication 3, dans un solvant inerte en présence d'un agent de condensation.

17. Procédé pour la production de monoesters phénoliques représentés par la formule générale ll’

 
Fcmahlf

selon la revendication 3, qui comprend Ie traitement de deux équivalents d'un composés de formule
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avec un agent d'acy|ation choisi parmi

0 O O O

3314- m3a3n'C~Ea1 at c- (m,';3.:¢

dans lequel Hal représente un atome d'halogéne

18. Procédé pour la production de diesters identiques représentés par la formule générale III

 
fill

selon la revendication 5, qui comprend le traitement d'un composé de fonnule

 
avec au moins deux équivalents d'un agent d'acy|ation selon la revendication 16.

19. Procédé pour la préparation de monoesters benzyliques représentés par la formule générale V

 
.!-‘UNIV

selon Ia revendication 9. qui comprend Ie traitement d'un composé de formule
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3 temperature ambiante et dans des conditions anhydres avec des esters activés en présence d'enzymes

choisies parmi Ies lipases et Ies ostérases.

20. Procédé pour la préparation de diesters mixtes représentés par la formule générale IV

 
-Euryautaw

selon Ia revendication 7. qui comprend |'acy|ation d'un monoester benzylique représenté par la formule gé-
nérale V

 
Fanlhv

selon Ia revendication 9 ou par un monoester phénolique représenté par la formule II selon la revendication 3

21. Procédé de production d'éthers représentés par la formule générale VI
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selon Ia revendication 11 dans Iaquelle R" est un atome d'hydrogéne qui comprend Ia réaction d'un composé
de formule

 
avec un alcool R10-OH en présence d'un catalyseur d'estérification.

22. Procédé pour la préparation d'éthers représentés par la formule générale VI

 
F-’mIIIhVl=

dans Iaquelle R10 et R1‘ sont selon la revendication 11 , qui comprend un traitement acide ou basique d'a|coo|s
benzyliques Iibres choisis parmi

et

et
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Ya
‘I’

HO

Fcuhfl

OU

 
.FaIa:£I91

dans Iesquelles R10 est un atome d'hydrogéne et R" est selon Ia revendication 11 cu

 
dans Iaquelle R12 est un atome d'hydrogéne et R13 réprésente un groupement alcoxycarbonyle ou

é‘\
N-CG

R./

dans lequel R4 et R5 sont selon la revendication 1 ou des acylates benzyliques choisis parmi
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'F:uuIydIIV

dans Iesquels R‘ et R2 sont selon Ia revendication 7 en présence de réactifs hydroxylés adéquats

23. Procédé pour Ia préparation d'éthers de formule VI selon Ia revendication 11, qui comprend Ie traitement d'un
composé de formule

avec un agent d'aIky|ation choisi parmi Ies halogénures d'a|ky|e, Ies sulfates d'a|kyIe et Ies triflates d'a|kyIe,
Iedit groupe alkyle ayant 1 a 6 atomes de carbone.

24. Procédé pour la préparation de carbonates et de carbamates représentés par Ies formules générales VII et VIII
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selon la revendication 13, qui comprend Ia réaction d'un composé choisi parmi Ie groupe constitué de

  
Intermédiaire A Intermédiaire B

 
FCIIIIVI

dans lequel R1 est selon Ia revendication 3, n est compris entre 0 et 12, Bn est un groupement benzyle. |'un
des substituants R10 et R“ est un atome d'hydrogéne et |'autre est selon la revendication 11 avec des composes
carbonylés activés ou des réactifs précurseurs de carbonyles choisis parmi Ies halogénoformates , Ies cétenes,

Ies esters activés, Ies anhydrides mixtes d'acides organiques ou inorganiques, Ies isocyanates et Ies isothiocya-
nates.

3,3-Diphénylpropylamines comme revendiquées dans Ies revendications 1 a 15 choisies pour un usage en tant
que substances actives pharmaceutiques, surtout en tant qu'agents antimuscariniques.

Compositions pharmaceutiques comprenant une 3,3-diphénylpropylamine comme revendiquée dans Ies revendi-
cations 1 a 15 et un support pharmaceutique compatible

Composition pharmaceutique comme revendiquée dans la revendication 26 qui est une formulation en pastille.

Utilisation d'une 3,3-diphénylpropylamine comme revendiquée dans les revendications 1 a 15 pour préparer un
médicament antimuscarinique.
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Description

[0001] The present invention relates to pharmaceutical controlled release beads comprising a drug, to a formulation
containing said controlled release beads, and to a method of preparing said beads.

[0002] A common type of controlled release beads comprises an inert core, such as a sugar sphere, coated with an
inner drug-containing layer and an outer membrane layer controlling drug release from the inner layer.
[0003] An example of such controlled release beads is described in US-A-5,783,215 where each bead comprises
(i) a core unit of a soluble or insoluble inert material, (ii) a first layer on the core unit comprising an active ingredient
dispersed in a hydrophilic polymer, (iii) an optional second layer of hydrophilic polymer covering the first layer, and (iv)
an outermost membrane layer effective for controlled release of the active ingredient.
[0004] In the above and similar controlled release beads it is not uncommon to apply a "sealcoat" in the form of a

small amount (e.g. 1-3%) of a water-soluble polymer, such as hydroxypropylmethyl cellulose (HPMC) or polyvinylpyr-
rolidone (PVP), between the inert core and the layer containing the active ingredient. The purpose thereof is generally
to isolate the drug from the core surface in the event that a drug-core chemical interaction is possible, and/or to smooth

the surface of the inert core such that the surface area is more consistent from lot to lot to thereby improve the coating
quality when the drug layer and the controlled release membrane layers are applied.

[0005] W096/01621 refers to controlled release beads, optionally layered with a first inner layer of hydrophilic pol-
ymer, further layered with an active substance being optionally layered with an outer membrane for controlled release.

[0006] WO96/29992 discloses a controlled release diltiazem formulation comprising inert cores layered with the
active substance and further layered with a polymeric coating material.

[0007] EP 0061 217 A2 describes an Ibuprofen containing sustained release pharmaceutical composition comprising
spheroids consisting of a core and a layer of active principle applied on the core and an outer coating of active excipient
forming the sustained release membrane. '

[0008] According to the present invention, it has now surprisingly been found that by applying a relatively thick layer
of a water-insoluble polymer to the inert core as a sealcoat, several advantages may be obtained in addition to those
mentioned above. -

[0009] Firstly, in case of a soluble core like one of sugar, for example, the amount of time that the solution within the

bead would be saturated with respect to drug may be maximized. Thus, by preventing the soluble core from being a
reservoir for drug dissolution, the relative time that a saturated solution would remain within the bead during the release
period can be increased considerably. This means that a substantially longer zero order drug release phase (the phase

when the drug release rate is essentially constant) will be obtained (and less in the undesirable declining release rate
phase). In other words, generally, the use of a thick sealcoat layer will permit the drug release profile to be altered in
a predictable fashion, in particular for drugs with a moderate to high water solubility. Also, without drug migrating into
the sealcoat, all drug will get released.

[0010] Secondly, the potential influence of the core material on drug release, in particular osmotic pressure or swelling
of the core material which could potentially cause internal pressure and film rupture, may be minimized.

[0011] Thirdly, the substantial initial lag phase (no or very low amount of drug release early) that is generally observed
with the prior art controlled release beads, especially for slower release formulations where the water influx is slower,
may be substantially reduced or eliminated relatively independently of the steady state release rate.

[0012] Therefore, in a first aspect, the present invention provides a controlled release bead comprising:

(i) a core unit of a substantially water-soluble or water-sweliable inert material having;
(ii) a first layer on the core unit of a substantially water-insoluble polymer;
(iii) a second layer covering the first layer and containing an active ingredient; and

(iv) a third layer on the second layer of polymer effective for controlled release of the active ingredient,

wherein said first layer is adapted to control water penetration into the core.
[0013] The term "control water penetration into the core" as used above means that the water influx to the core
should be retarded in a controlled manner to such an extent that the drug release profile will be altered in a predictable

fashion. Thus, while in many cases it may be preferred that the water penetration into the core is substantially or
completely eliminated, a certain, controlled influx of water to the core may be acceptable in other cases.

[0014] The above-mentioned first layer of water-insoluble material may also serve to provide mechanical integrity to
the core.

[0015] Optionally, the above-mentioned third, or controlled release layer is coated with one or more additional layers
of water-soluble or insoluble polymer, e.g. a non-thermoplastic soluble polymer to decrease tackiness of the beads for

subsequent processing, such as curing and filling into capsules, or a secondary functional coating, such as an enteric
coating that delays the onset of drug release. Optionally, such an additional layer may contain drug for immediate
release.
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[0016] Usually, the first layer (ii) above constitutes more than 2% (w/w) of the final bead composition, preferably
more than 3% (w/w), e.g. from 3% to 80% (w/w).

[0017] The amount of the second layer (ii) above usually constitutes from 0.05 to 60 % (w/w), preferably from 0.1 to
30 % (w/w) of the final bead composition.

[0018] The amount of the third layer (iv) above usually constitutes from 1 to 50 % (w/w), preferably from 2 to 25 %
(w/w) of the final bead composition.

[0019] The core unit typically has a size in the range of from 0.05 to 2 mm.

[0020] In a second aspect, the present invention provides a multiple unit formulation comprising said controlled re-
lease beads. such as a capsule or a tablet.

[0021] The cores are preferably of a water-soluble or swellable material, and may be any such material that is con-
ventionally used as cores or any other pharmaceutically acceptable water-soluble or water—swe|lable material made

into beads or pellets. Especially, the beads are spheres of sucrose/starch (Sugar Spheres NF), sucrose crystals, or
extruded and dried spheres typically comprised of excipients such as microcrystalline cellulose and lactose.

[0022] The substantially water-insoluble material in the first, or sealcoat layer is generally a "GI insoluble" or "GI
partially insoluble" film forming polymer (latex or dissolved in a solvent). As examples may be mentioned ethyl cellulose,
cellulose acetate, cellulose acetate butyrate, polymethacrylates such as ethyl acrylate/methyl methacrylate copolymer
(Eudragit NE-30-D) and ammonio methacrylate copolymer types A and B (Eudragit RL30D and RS300), and silicone
elastomers. Usually, a plasticizer is used together with the polymer. Exemplary plasticizers include: dibutylsebacate,
propylene glycol, triethylcitrate, tributylcitrate, castor oil, acetylated monoglycerides, acetyl triethylcitrate, acetyl butyl-
citrate, diethyl phthalate, dibutyl phthalate, triacetin, fractionated coconut oil (medium-chain triglycerides).
[0023] The second layer containing the active ingredient may be comprised of the active ingredient (drug) with or
without a polymer as a binder. The binder, when used, is usually hydrophilic but may be water-soluble or water-insoluble.

Exemplary polymers to be used in the second layer containing the active drug are hydrophilic polymers such as poly-
vinylpyrrolidone (PVP), polyalkylene glycol such as polyethylene glycol, gelatine, polyvinyl alcohol, starch and deriv-
atives thereof, cellulose derivatives, such as hydroxypropylmethyl cellulose (HPMC), hydroxypropyl cellulose, car-

boxymethyl cellulose, methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, carboxyethyl cellulose, carboxymethyl-
hydroxyethyl cellulose, acrylic acid polymers, polymethacrylates, or any other pharmaceutically acceptable polymer.
[0024] A wide variety of therapeutically active agents may be used in oonjuction with the present invention. While
the therapeutic agent usually is a low or medium dose drug, also high-dose drugs may be contemplated for use in the

present invention. The therapeutic agent is preferably a soluble or moderately water-soluble drug (e.g. having a solu-
bility corresponding to from less than 1 to about 30 ml of water per gram of solute at a temperature between 15 °C and
25 °C).

[0025] The ratio of drug to hydrophilic polymer in the second layer is usually in the range of from 1:100 to 100:1 (w/w).
[0026] Suitable polymers for use in the third layer, or membrane, for controlling the drug release may be selected

from water-insoluble polymers or polymers with pH-dependent solubility, such as, for example, ethyl cellulose, hydrox-
ypropylmethyl cellulose phthalate, cellulose acetate phthalate, cellulose acetate trimellitate, polymethacrylates, or mix-
tures thereof, optionally combined with plasticizers, such as those mentioned above. Optionally, the controlled release
layer comprises, in addition to the polymers above, another substance(s) with different solubility characteristics, to
adjust the permeability, and thereby the release rate, of the controlled release layer. Exemplary polymers that may be
used as a modifier together with, for example, ethyl cellulose include: HPMC, hydroxyethyl cellulose, hydroxypropyl
cellulose, methylcellulose, carboxymethylcellulose, polyethylene glycol, polyvinylpyrrolidone (PVP), polyvinyl alcohol,
polymers with pH-dependent solubility, such as cellulose acetate phthalate or ammonio methacrylate copolymer and
methacrylic acid copolymer, or mixtures thereof. Additives such as sucrose. lactose and pharmaceutical grade sur-
factants may also be included in the controlled release layer, if desired.

[0027] In a third aspect, the present invention provides a method for producing the controlled release beads and
formulation, respectively. This method comprises the following steps:

a) providing a core unit of a substantially water-soluble or water-swellable material;

b) applying a first layer of a substantially water-insoluble polymer to said core;

c) applying onto said first layer, a second layer comprising an active ingredient and optionally a polymer binder; and
d) applying onto said second layer, a third polymer layer effective for controlled release of the active ingredient;

wherein the amount of material in said first layer is selected to provide a layer thickness that permits control of
water penetration into the core.

[0028] Optionally, the method comprises the further step of applying one or more additional polymer layers to the
core as has been mentioned above.

[0029] The preparation of the multiple unit formulation comprises the additional step of transforming the prepared
beads into a pharmaceutical formulation, such as by filling a predetermined amount of the beads into a capsule, or
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compressing the beads into tablets.

[0030] The layering or coating operations are preferably performed by spraying a solution or dispersion of the re-
spective layer materials onto the core, preferably in a fluid bed coating apparatus.

[0031] After the final coating step, the beads are optionally "cured", usually in a fluid bed system or in a tray dryer
system. by heating to a temperature of about 30-80°C, for 30 to 180 minutes. for example. Suitably, the beads are
then cooled below about 35°C before stopping the process.

[0032] The pharmaceutical formulation of the invention may be administered orally.

[0033] An exemplary class of compounds which may be used as active ingredients in the present invention comprises

the 3,3-diphenylpropylamines disclosed in US-A-5,382,600, US—A-5,559,269 and US-A-5,686,464 and having the gen-
eral formula:

OR1

CH-CH2-CH2-X

3 R4

wherein R1 signifies hydrogen or methyl; R2, R3 and R4 independently signify hydrogen, methyl, methoxy. hydroxy,

hydroxymethyl, carbamoyl, sulphamoyl or halogen; and X represents a tertiary amino group -NR5,R6, wherein R5 and
R6 signify non-aromatic hydrocarbyl groups, which may be the same or different. especially C1_6-alkyl or adamantyl,
and which together contain at least three. preferably at least four carbon atoms, and each of which may carry a hydroxy
substituent. and wherein R5 and R6 may form a ring together with the amine nitrogen, preferably a non-aromatic ring
having no heteroatom other than the amine nitrogen, their salts with physiologically acceptable acids and, when the

compounds can be in the form of optical isomers. the racemic mixture and the individual enantiomers. An exemplary
specific compound is tolterodine, i.e. (R)-N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine, as well
as the corresponding (S)-enantiomer, the racemate and the active 5-hydroxymethyl metabolites, prodrug forms and
pharmaceutically acceptable salts thereof.
[0034] Useful analogues to the above compounds are disclosed in WO 98/43942.

[0035] The above as well as the latter compounds have anti-cholinergic activity and may be used for treating, inter
alia, urinary disorders including overactive urinary bladder. The overactive bladder condition gives rise to urinary fre-
quency, urgency and/or urge incontinence. Overactive bladder disorders also include nocturia, i.e. awakening at night
to urinate. While overactive bladder is often associated with detrusor muscle instability, disorders of bladder function
may also be due to neuropathy of the central nervous system (detrusor hyperreflexia) including spinal cord and brain
lesions, such as multiple sclerosis and stroke. Overactive bladder symptoms may also result from, for example, male
bladder outlet obstruction (usually due to prostatic hypertrophy), interstitial cystitis, local edema and irritation due to

focal bladder cancer. radiation cystitis due to radiotherapy to the pelvis, and cystitis. The compounds also have spas-
molytic activity and may be useful for treating gastrointestinal disorders, including gastrointestinal hyperactivity.
[0036] Specifically, the beads and multiple unit fonnulation, respectively, according to the present invention have

proved to be very suitable for administering the above-mentioned drug tolterodine. the chemical name of which is (R)
-N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine, and would likewise be suitable for its related

compounds, i.e. the major, active metabolite of tolterodine, i.e. (R)-N,N-diisopropyl-3-(2-hydroxy-5-hydroxymethylphe-

nyl)-3-phenylpropanamine; the corresponding (S)-enantiomer to tolterodine. i.e. (S)-N.N-diisopropyl-3-(2-hydroxy-
5-methylphenyl)-3-phenylpropanamine; the 5-hydroxymethyl metabolite of the (S)-enantiomer, i.e. (S)-N,N—diisopropyl-
3-(2-hydroxy-5-hydroxymethylphenyl)-3-phenylpropanamine; as well as the corresponding racemate to tolterodine, i.

e. (R,S)-N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine; and prodrug forms and pharmacologi-
cally acceptable salts thereof.

[0037] Tolterodine is marketed for the treatment of unstable or overactive urinary bladder with symptoms including
urge incontinence, urgency and urinary frequency. The 5—hydroxymethyl metabolite of tolterodine mentioned above

contributes significantly to the therapeutic effect of tolterodine. A salient feature of tolterodine isthat it has considerably
less side-effects than the previously conventionally used drug, oxybutynin, especially regarding the propensity to cause
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dry mouth.

[0038] When tolterodine is the active ingredient in the controlled release bead. the fraction of active ingredient that
is released in vitro is preferably not more than 30% after 1 hour, from 40 to 85% after 3 hours, and not less than 80%
after 7 hours.

[0039] Administration of the controlled release formulation according to the present invention permits a well controlled
release of tolterodine, and thereby a substantially constant serum level of active moiety or moieties to be maintained
in the patient for at least 24 hours.

[0040] By the term "active moiety or moities" is meant, in the case of tolterodine and its related compounds, the sum
of free or unbound (i.e. not protein bound) concentrations of (i) tolterodine and active metabolite thereof. when toltero-

dine (or prodrug form) is administered; or (ii) tolterodine and active metabolite thereof and/or (S)-enantiomer to toltero-
dine and active metabolite thereof, when the corresponding racemate (or prodrug form) is administered; or (iii) active

metabolite, when the (R)-5-hydroxymethyl metabolite of tolterodine (or prodrug form) is administered; or (iv) (S)-enan- .
tiomer to tolterodine and active metabolite thereof, when the (S)-enantiomer (or prodrug) is administered; or (v) active
(S)-metabolite, when the (S)-5-hydroxymethyl metabolite is administered.

[0041] The term "substantially constant" with respect to the serum level of active moiety or moieties means that the
serum profile after administration of the controlled release formulation does essentially not exhibit any peak values.
This may also be expressed mathematically by reference to the "fluctuation index" (Fl) for the serum concentration of
(unbound) active moiety (or sum of active moities when relevant), where the fluctuation index Fl is calculated as

Fl = (Cmax - Cmin)/AUC1:/I

wherein Cmax and Cmin are the maximum and minimum concentrations, respectively, of active moiety, AUC: is the
area under the serum concentration profile (concentration vs time curve), and ‘C is the length of the dosage interval
during the time 1:. The controlled release formulation according to the present invention readily permits a mean fluctu-

ation index (for g being at least 30) that is not higher than about 2.0, more preferably not higher than about 1.5, par-
ticularly not higher than about 1.0, for example not higher than about 0.8.
[0042] For tolterodine and its 5-hydroxymethyl metabolite, the 24-hour exposure, expressed as AUC unbound active

moiety (tolterodine plus metabolite) is usually in the range of from about 5 to about 150 nM*h, preferably from about
10 to about 120 nM"h, depending on the dosage needed by the particular patient. The indicated limits are based upon
calculation of the unbound concentrations of active moiety assuming a fraction unbound of 3.7% for tolterodine and

36% for the 5-hydroxymethyl metabolite (Nilvebrant, L., et al., Life Sciences. Vol. 60, Nos. 13/14 (1997) 1129-1136).
[0043] Correspondingly, for tolterodine and its 5-hydroxymethyl metabolite, the average unbound (blood) serum or
plasma levels of active moiety (tolerodlne plus metabolite) are usually in the range of about 0.2 to about 6.3 nM,
preferably in the range of about 0.4 to about 5.0 nM.
[0044] Tolterodine, its corresponding (S)-enantiomer and racemate and the preparation thereof are described in e.
g. the above-mentioned US-A-5,382,600. For a description of the active (R)-5-hydroxymethyl metabolite of tolterodine

(as well as the (S)-5-hydroxymethyl metabolite), it may be referred to the above-mentioned US-A-5,559,269. The (S)-
enantiomer, its non-cholinergic spasmolytic activity and use in the treatment of urinary and gastrointestinal disorders
are described in WO 98/03067.

[0045] The invention will now be described in more detail by the following nonlimiting Examples. Reference will be
made to the accompanying drawings, wherein:

Fig. 1 is a diagram showing the fraction of released drug versus time for tolterodine beads according to Example
1 below with different sealcoat thicknesses; and

Fig. 2 is a diagram showing the fraction of released drug versus time for tolterodine beads according to Example
1 below with 14 % (w/w) and 0 % (w/w) seal coat, respectively. The polymer composition in the third layer of the
beads with 0 % sealcoat has been adjusted in order to produce approximately similar initial drug release as from
beads with 14 % sealcoat.

EXAMPLE 1

[0046] An exemplary bead containing tolterodine L-tartrate as active ingredient has the following structure:

Core: Starch-containing sugar sphere of about 0.8 mm diameter (commercially available); comprises 73 %
w/w of the final bead; purpose: coating substrate;

First layer: Sure|ease® "sealcoat" (Surelease® is an aqueous film-coating dispersion, about 25% solids, con-
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sisting primarily of ethylcellulose plasticized with fractionated coconut oil, and manufactured by Color-
con, Inc, USA); comprises about 12 % wlw of the final bead: purpose: to provide more consistent
core surface; during drug release phase maximize time that drug is saturated inside bead and mini-
mize osmotic effects; control drug release rate together with the third layer;

Tolterodine L-tartrate/hydroxypropylmethylcellulose (HPMC); comprises about 3 % w/w of the final
bead; ratio of To|terodine:HPMC is 5:1;

purpose: drug supply;

Second layer:

Surelease®/HPMC; comprises about 12 % w/w of the final bead; ratio of Sure|ease®:HPMC is 6:1;
purpose: drug release rate control;

Third layer:

[0047] Beads with a three-layer coating having the above characteristics were prepared as follows:

[0048] 1200 g of sugar spheres, 20-25 mesh, were charged into a Wurster fluid bed and sequentially coated at a
nominal product temperature of 36 to 40°C with the following three coating liquids:

- (1) a Surelease® sealcoating liquid prepared by mixing 788 g of Surelease® with 563 g of purified water;
- (2) a drug-containing solution prepared by first dissolving 35.0 g of tolterodine L-tartrate in 2190 g of purified water,

and then mixing the solution with 6.6 g of hydroxypropylmethyl cellulose (HPMC) 5 cP; and
- (3) a sustained release coating liquid prepared by mixing 29 g of HPMC 5 cP with 375 g of purified water, and then

mixing with 695 g of Surelease®.

[0049] After tray drying for 3 hours at 70°C, the coated spheres were filled into size #4 or size #3 hard gelatin capsules
to obtain 2 mg and 4 mg tolterodine L-tartrate capsules, respectively, of the composition:

Tolterodine L-tartrate

sugar spheres, 20-25 mesh
Surelease®

HPMC 5cP 
[0050] Optionally, a fourth layer may be applied to the bead before drying by Wurster coating.

HPMC; comprises about 1 % wlw of the final bead; purpose: decrease tackiness of beads for subse-
quent processing (curing and capsule filling).

Fourth layer :

[0051] In the case of the above described bead, such a fourth layer may be applied with a coating solution prepared
by dissolving 16.4 g of HPMC in 234 g of water.

Study of effect of sealcoat thickness

[0052] The effect of the sealcoat thickness on drug release was tested as follows.

[0053] Four lots of 20-25 mesh beads were prepared that contained (i) a Surelease® sealcoat layer'at 0. 2, 10 or
14% level, (ii) an HPMC/drug (tolterodine L-tartrate) layer at 4% level (drug:HPMC ratio =5:4), (iii) a Surelease®/HPMC
layer at 10% level (Sure|ease®:HPMC ratio = 6:1 ratio), and (iv) a final HPMC layer at 1%. These were prepared
essentially as described above and cured 1 hr at 70 °C.

[0054] Note that the coating level for layer (i) is expressed relative to the sum of the core plus sealcoat while coating
levels for layers (ii-iv) are expressed relative to the final coated bead weight.

[0055] A fifth lot of beads was also manufactured identical to the 0% sealcoat lot described above except that the
third coating layer was modified (increase in the Surelease®: HPMC layer from a 6:1 to a 11:1) such that the initial
drug release rate was similar to the 14% sealcoat formulation described above.

[0056] The in vitro drug release at 37°C in phosphate buffer pH 6.8 with addition of 0.22M potassium chloride was

measured. The USP dissolution test apparatus 1 was used. The results are shown in the diagrams in Fig. 1 and 2. As
shown in Fig. 1, as the sealcoat layer gets thicker, the drug release rate both decreases and becomes more zero-order.

[0057] Fig. 2 shows the comparison of the 0% sealcoat formulation (1121 Surelease®: HPMC) to the 14% sealcoat
(6:1 the Surelease®: HPMC). It can be seen that, after a slight lag period observed by the 0% sealcoated beads, the
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initial drug release rates are similar. However, after approximately 15-20% of the drug is released, the release rate
from beads with 0 % sealcoat beads falls while release rate from the 14% sealcoat remains extremely zero order.
Indeed, for the O % sealcoat beads the release rate between 45-60% is only approximately half of the initial (first 20
%) release rate. Comparatively. for the 14% sealcoat lot, the release rate between 45-60% range is identical to the
rate over the first 20%.

[0058] In an analogous manner to the procedure described in Example 1 above, other exemplary bead formulations
containing tolterodine L—tartrate as the active ingredient were prepared as described in Examples 2 and 3 below.

EXAMPLE 2

[0059] 400 g of sugar spheres (20-25 mesh, Edward Mendell Co, USA) were charged into a top-spray fluid bed
coater (Nica, Sweden) and coated with Surelease® and thereafter cured in a drying cabinet at 70°C for 5 hours.

[0060] A solution of tolterodine-L-tartrate and hydroxypropyl cellulose (H PC) in water was sprayed onto the coated
cores.

[0061] The spheres obtained were then coated with a mixture of ethylcellulose, hydroxypropylcellulose and triethyl-
citrate (plasticizer). The coating materials were dissolved in a mixture of dichlormethane and ethanol.
[0062] The resulting beads had the following composition expressed as % (w/w):

Sugar spheres
Surelease®

Tolterodine L—tartrate

H PC

Ethylcellulose

Triethyl citrate
 

[0063] The obtained spheres showed extended release of tolterodine L—tartrate over at least 10 hours. The release
rate was essentially constant.

EXAMPLE 3

[0064] 4800 g of sugar spheres (18-20 mesh, Mendell, USA) were coated in a Wurster fluid bed with Surelease® to
a theoretical weight gain of 10 % and thereafter cured in a drying cabinet at 60°C for 6 hours.

[0065] A solution of tolterodine L—tartrate and hydroxypropylmethyl cellulose (HPMC) in waterwas sprayed onto 1200
g of the cured sphere cores.
[0066] 1000 g of the obtained spheres were then coated by spraying with an aqueous dispersion of a cross-linked

latex of hydroxyl-end blocked polydimethylsiloxan (PDMS, Dow Corning; USA) and colloidal silica (Dow Corning, USA)
to a theoretical weight gain of 15%.
[0067] The resulting beads had the following composition expressed as % (w/w):

Sugar spheres
Surelease®

Tolterodine L—tartrate

HPMC

PDMS

Colloidal silica
 

[0068] The obtained spheres showed extended release of tolterodine L—tartrate over at least 11 hours. The release
rate was nearly constant.

Claims

1. A controlled release bead comprising:

(i) a core unit of a substantially water-soluble or water-swellable inert material;
(ii) a first layer on the core unit of a substantially water-insoluble polymer,
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(iii) a second layer covering the first layer and containing an active ingredient; and

(iv) a third layer of polymer on the second layer effective for controlled release of the active ingredient,

wherein said first layer is adapted to control water penetration into the core.

The bead according to claim 1, wherein the amount of polymer in said first layer is sufficient to substantially retard
water penetration into the core.

The bead according to claim 1 or 2, wherein the thickness of said first layer is sufiicient to affect the drug release
rate from the bead.

The bead according to claim 1, 2 or 3, wherein the amount of the first layer constitutes more than 2% (w/w),
preferably more than 3% (w/w) of the final bead composition.

The bead according to any one of claims 1 to 4. wherein the amount of said second layer usually constitutes from
0.05 to 60 % (w/w), preferably from 0.1 to 30 % (w/w) of the final bead composition.

The bead according to any one of claims 1 to 5, wherein the amount of said third layer usually constitutes from 1
to 50 % (w/w), preferably from 2 to 25 % (w/w) of the final bead composition.

The bead according to any one of claims 1 to 6, wherein said third polymer layer is coated with a fourth layer of a
water-soluble polymer or an additional functional coating.

The bead according to any one of claims 1 to 7, wherein said active ingredient is selected from compounds having
the general formula:

on,

CH-CH2-CH2-X

3 R4

wherein R1 signifies hydrogen or methyl; R2, R3 and R4 independently signify hydrogen, methyl, methoxy, hydroxy,

hydroxymethyl, carbamoyl, sulphamoyl or halogen; and X represents a tertiary amino group -NR5,R6, wherein R5
and R6 signify non—aromatic hydrocarbyl groups, which may be the same or different, especially C1_5-alkyl or ad-
amantyl, and which together contain at least three, preferably at least four carbon atoms, and each of which may

carry a hydroxy substituent. and wherein R5 and R5 may form a ring together with the amine nitrogen, preferably
a non-aromatic ring having no heteroatom other than the amine nitrogen, their salts with physiologically acceptable
acids and, when the compounds can be in the form of optical isomers. the racemic mixture and the individual
enantiomers.

The bead according to claim 8. wherein said active ingredient is selected from tolterodine. the 5-hydroxymethyl
metabolite of tolterodine, the (S)-enantiomer of tolterodine. the 5-hydroxymethyl metabolite of the (S)-enantiomer
of tolterodine. the racemate of tolterodine, and prodrug forms and pharmacologically acceptable salts thereof.

The bead according to claim 9, wherein said active ingredient is tolterodine or a pharmacologically acceptable salt
thereof.

The bead according to claim 10, wherein the fraction of active ingredient that is released in vitro is not more than

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0813



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0814

10

15

20

25

30

35

40

45

55

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

EP1128 819 B1

30% after 1 hour, from 40 to 85% after 3 hours, and not less than 80% after 7 hours.

The bead according to any one of claims 1 to 11, wherein the polymer material of said first layer comprises ethyl
cellulose.

The bead according to any one of claims 1 to 12, wherein said second layer comprises hydroxypropylmethyl cel-
lulose as binder.

The bead according to any one of claims 1 to 13, wherein the polymer material of said third layer comprises a
combination of hydroxypropylmethyl cellulose and ethyl cellulose.

The bead according to any one of claims 1 to 14, wherein the core unit has a size of 0.05 to 2 mm.

A multiple unit formulation comprising a controlled release bead according to any one of claims 1 to 15.

The multiple unit formulation according to claim 16 which is a capsule.

A method of producing a controlled release bead, which method comprises the steps of:

a) providing a core unit of a substantially water-soluble or water-swellable material;

b) applying a first layer of a substantially water-insoluble polymer to said core;
c) applying onto said first layer, a second layer comprising an active ingredient and optionally a polymer binder;
and

cl) applying onto said second layer, a third polymer layer effective for controlled release of the active ingredient;

wherein the amount of material in said first is selected to provide a layer thickness that permits control of
water penetration into the core.

Use of therapeutically effective amount of beads according to any one of claims 8 to 15 for the preparation of a
medicament for treating overactive bladder.

Use according to claim 19, wherein the active ingredient is tolterodine or a pharmacologically acceptable salt
thereof.

Use of therapeutically effective amount of beads according to any one of claims 8 to 15 for the preparation of a
medicament for treating nocturia.

Use according to claim 21, wherein the active ingredient is tolterodine or a pharmacologically acceptable salt
thereof.

Use of therapeutically effective amount of beads according to any one of claims 8 to 15 for the preparation of a
medicament for treating gastrointestinal disorders.

Patentanspriiche

1.

2.

Perle mit gesteuerter Freisetzung, umfassend

i. eine Kerneinheit aus einem im wesentlichen wasser-loslichen oder in Wasser quellbaren inerten Material;
ii. eine erste Schicht aus einem im wesentlichen wasser—un|6slichen Polymer auf der Kemeinheit;
iii. eine zweite Schicht, die die erste Schicht bedeckt und einen Wirkstoff enthalt, und

iv. eine dritte Schicht aus Polymer auf der zweiten Schicht, die wirksam ist zur gesteuerten Freisetzung des
Wirkstoffs,

wobei die erste Schicht geeignet ist, das Eindringen von Wasser in den Kern zu steuern.

Perle nach Anspruch 1_, wobei die Menge an Polymer in der ersten Schicht ausreichend ist, um das Eindringen
von Wasser in den Kern wesentlich zu verzogem.
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Perle nach Anspruch 1 oder 2, wobei die Dicke der ersten Schicht ausreichend ist. um die Freisetzungsgeschwin-
digkeit des Arzneimittels aus der Perle zu beeinflussen.

Perle nach Anspruch 1, 2 oder 3, wobei die Menge der ersten Schicht mehr als 2 Gew.%, vorzugsweise mehr als
3 Gew,%, der gesamten Perlenzusammensetzung ausmacht.

Perle nach einem der Anspriiche 1 bis 4. wobei die Menge der zweiten Schicht Ublichen/veise 0,05 bis 60 Gew.%,
vorzugsweise 0.1 bis 30 Gew.%, der gesamten Perlenzusammensetzung ausmacht.

Perle nach einem der Ansprfiche 1 bis 5. wobei die Menge der dritten Schicht fiblicherweise 1 bis 50 Gew.°/o.
vorzugsweise 2 bis 25 Gew.°/a, der gesamten Perlen-Zusammensetzung ausmacht.

Perle nach einem der Anspriiche 1 bis 6, wobei die dritte Polymerschicht mil einer vierten Schicht aus einem

wasser-léslichen Polymer oder einem zuséitzlichen funktionellen Uberzug tiberzogen ist.

Perle nach einem der Anspriiche 1 bis 7, wobei der Wirkstoff ausgewéhlt ist aus Verbindungen der allgemeinen
Formel

R2
on,

CH-CH2-CH2-X _

R3 R4

wobei R1 Wasserstoff oder Methyl bedeutet, R2. R3 und R4 unabhéngig Wasserstoff, Methyl, Methoy, Hydroxy,

Hydroxymethyl. Carbamoyl. Sulfamoyl oder Halogen bedeuten und X eine tertiére Aminogruppe -NR5R6 bedeutet,
wobei R5 und R5 nichtaromatische Kohlenwasserstoff-Gruppen, die gleich oder verschieden sein konnen. insbe-

sondere C1-C6-Alkyl oder Adamantyl, bedeuten und die zusammen mindestens 3. vorzugsweise mindeslens 4

Kohlenstoffatome enthalten, und von denen jede einen Hydroxy-Substituenten enthalten kann, und wobei R5 und
R6 zusammen mit dem Amin-Stickstoff einen Ring, vorzugsweise einen nicht-aromatischen Ring, der kein Hete-
roatom auller dem Amin-Stickstoff enthélt, bilden konnen, ihre Salze mil physiologisch annehmbaren Séuren und.
wenn die Verbindungen in Form von optischen Isomeren vorliegen konnen. dem razemischen Gemisch und den
einzelnen Enaliomeren.

Perle nach Anspruch 8, wobei der Wirkstoff ausgewéhlt ist aus Tolterodin, dem 5-Hydroxymethy|-Metaboliten von
Tolterodin, dem (S)-Enantiomer von Tollerodin, dem 5-Hydroxymethyl-Metaboliten des (S)-Enantiomers von Tol-
terodin. dem Razemat von Tolterodin. und Vor-Arzneimittelformen und pharmakologisch annehmbaren Salzen
davon.

Perle nach Anspruch 9, wobei der Wirkstoff Tolterodin oder ein pharmakologisch annehmbares Salz davon ist.

Perle nach Anspruch 10, wobei der Anteil an Wirkstoff, der in vitro freigesetzt wird. nach 1 Stunde nicht mehr als
30%. nach 3 Stunden 40 bis 85% und nach 7 Stunden nichl weniger als 80% belrégt.

Perle nach einem der Ansprfiche 1 bis 11. wobei das Polymer-Material der ersten Schicht Ethylcellulose umfalst.

Perle nach einem der Anspriiche 1 bis 12, wobei die zweile Schicht Hydroxypropylmethyl-celulose als Bindemittel
umfafll.

Perle nach einem der Anspriiche 1 bis 13, wobei das Polymer-Material der drltten Schicht eine Kombination von _
I-lydroxypropylmethyl-celulose und Ethylcellulose umfalsl.

10
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Perle nach einem der Ansprilche 1 bis 14, wobei die Kemeinheit eine Grofse von 0,05 bis 2 mm hat.

Zubereitung mit mehreren Einheiten, umfassend eine Perle mit gesteuerter Freisetzung nach einem derAnspriJche
1 bis 15.

Zubereitung mit mehreren Einheiten nach Anspruch 16, die eine Kapsel ist.

Verfahren zur Herstellung einervPer|e mit gesteuerter Freisetzung, wobei das Verfahren die folgenden Stufen um-
fal5t:

a) Bereitstellen einer Kerneinheit aus einem im wesentlichen wasser-loslichen oder in Wasser quellbaren
Material;

b) Aufbringen einer erslen Schicht aus einem im wesentlichen wasser-unloslichen Polymer auf den Kern;
c) Aufbringen einerzweiten Schicht, umfassend einen Wirkstoff und gegebenenfalls ein Polymer-Bindemittel,
auf die erste Schicht und

d) Aufbringen einer dritten Polymer-Schicht, die wirksam ist zur gesteuerten Freisetzung des Wirksloffs, auf
die zweite Schicht,

wobei die Menge an Material in der ersten (Schicht) so ausgewahlt wird, dalls eine Schichtdicke entsteht, die es
ermoglicht, das Eindringen von Wasser in den Kern zu steuern.

Verwendung einer therapeutisch wirksamen Menge an Perlen nach einem derAnspriJche 8 bis 15 zur Herstellung
eines Arzneimittels zur Behandlung einer iiberaktiven Blase.

Verwendung nach Anspruch 19, wobei der WirkstoffTolterodin oderein pharmakologisch annehmbares Salz davon
ist.

Venn/endung einer wirksamen Menge an Perlen nach einem der Anspriiche 8 bis 15 zur Herstellung eines Ar2nei-
mittels zur Behandlung von Nocturie.

Verwendung nach Anspruch 21 , wobei der WirkstoffTolterodin oderein pharmakologisch annehmbares Salz davon
ist.

Verwendung einertherapeutisch wirksamen Menge an Perlen nach einem der Anspriiche 8 bis 15 zur Herstellung
eines Arzneimittels zur Behandlung von gastrointestinalen Stérungen.

Revendications

1. Perle a liberation contrélee comprenant :

(i) une unilé noyau en un materiau inerte sensiblement hydrosoluble ou expansible dans |'eau ;
(ii) une premiere couche sur l'unité noyau en un polymere sensiblement insoluble dans |'eau ;

(iii) une deuxieme couche couvrant la premiere couche et conlenant un principe actif; et

(iv) une troisieme couche de polymere sur la deuxieme couche efficace pour une liberation contrélee du prin-
cipe actif,

dans Iaquelle Iadite premiere couche est adaptee pour contréler la penetration de l'eau dans le noyau.

Perle selon la revendication 1, dans Iaquelle la quantite de polymere dans Iadite premiere couche est suffisante
pour retarder sensiblement la penetration de l'eau dans le noyau.

Perle selon la revendication 1 cu 2, dans Iaquelle l'epaisseur de Iadite premiere couche est suffisante pour affecter
le taux de liberation d'une substance medicamenteuse a partir de la perle.

Perle selon la revendication 1, 2 ou 3, dans Iaquelle la quantite de la premiere couche représente plus de 2% (ml
m), de preference plus de 3% (m/m) de la composition finale de' la perle. ' ' 7
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Perle selon l'une quelconque des revendications 1 a 4. dans laquelle la quantité de Iadite deuxieme couche re~

présente en régle générale de 0.05 a 60 % (m/m), de préférence de 0.1 a 30 % (m/m) de la composition finale de
la perle.

Perle selon l'une quelconque des revendications 1 a 5, dans laquelle la quantité de Iadite troisiéme couche repré-
sente en régle générale de 1 a 50 % (m/m), de préférence de 2 a 25 % (m/m) de la composition finale de la perle.

Perle selon l'une quelconque des revendications 1 a 6, dans laquelle ladite troisieme couche de polymére est
revétue d'une quatriéme couche d'un polymére hydrosoluble ou d'un revétement fonctionnel additionnel.

Perle selon l'une quelconque des revendications 1 a 7, dans laquelle ledit principe actif est choisi parmi des com-
posés ayant Ia formule générale suivante 2

dans laquelle R1 représente I'hydrogéne ou le méthyle ; R2. R3 et R4 sont de fagon indépendante |'hydrogéne,
méthyle, métoxy, hydroxy, hydroxyméthyle, carbamoyl. sulphamoyl ou halogéne; et X représente un groupe amino
tertiaire - NR5,R5, dans lequel R5 et R6 sont des groupes hydrocarbyles non aromatiques, pouvant étre identiques
ou différents, en particulier un C1_6 -alkyle ou adamantyl, et contenant ensemble au moins trois, de préférence au

moins quatre atomes de carbone, chacun d'entre eux pouvant porter un substituant hydroxy, et dans lequel R5 et
R5 peuvent former un cycle conjointement avec |'azote de |'amine, de préférence un cycle non-aromatique n'ayant
pas d'autre hétéroatome que |'azote de l'amine, leurs sels avec des acides physiologiquement acceptables et,
lorsque les composés peuvent étre sous la forme d'isoméres optiques, le mélange racémique et les énantiomeres
individuels.

Perle selon Ia revendication 8, dans laquelle ledit principe actif est choisi parmi la toltérodine, le metabolite 5-hy-
droxyméthyle de la toltérodine, le (S)—énantiomére de la toltérodine, le métabolite 5-hydroxyméthyle du (S)-énan-
tiomere de la toltérodine, le racémique de la toltérodine. ainsi que des formes de pro-médicaments et leurs sels
pharmaceutiquement acceptables.

Perle selon Ia revendication 9, dans laquelle ledit principe actif est la toltérodine ou un sel pharmaceutiquement
acceptable de celle-ci.

Perle selon la revendication 10. dans laquelle Ia fraction du principe actif qui est libérée in vitro ne dépasse pas
30 % aprés une heure, est de 40 a 85 % apres trois heures, et n'est pas en-deca de 80 % aprés sept heures.

Perle selon l'une quelconque des revendications 1 a 11, dans laquelle le matériau polymere de ladite premiere
couche comprend |'éthylcellu|ose.

Perle selon l'une quelconque des revendications 1 a 12, dans laquelle Iadite deuxiéme couche comprend |'hy—
droxypropylméthylcellulose en tant que liant.

Perle selon l'une quelconque des revendications 1 a 13, dans laquelle le matériau polymére de ladite troisieme
couche comprend une combinaison d'hydroxypropylméthylcellulose et d‘éthylce|lulose.

Perle selon l'une quelconque des revendications1 a 14, dans laquelle l'unité noyau a une taille de 0.05 mm a 2 mm.

Formulation a unités multiples comprenant une perle a Iibération contrélée selon l'une quelconque des revendi-
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Formulation a unites multiples selon la revendication 16 sous forme d'une capsule.

Procedé de preparation d'une perle a liberation controlee, Iedit procede comprenant Ies étapes suivantes :

a) fournir une unite noyau en un materiau sensiblement hydrosoluble ou expansible dans I'eau ;

b) appliquer une premiere couche d'un polymere sensiblement insoluble dans I'eau sur ledit noyau;
c) appliquer sur Iadite premiere couche une deuxieme couche comprenant un principe actif et eventuellement
un liant polymere ; et

d) appliquer sur Iadite deuxieme couche une troisieme couche polymere efficace pour une liberation controlée
du principe actif;

dans lequel Ia quantite de materiau dans Iadite premiere couche est choisie de fagon a fournir une epaisseur de
couche permettant de contréler la penetration de I'eau dans le noyau.

Utilisation d'une quantite therapeutiquement efficace de perles selon |'une quelconque des revendications 8 a 15
pour la preparation d'un medicament destiné au traitement de |'hyperactivite de la vessie.

Utilisation selon Ia revendication 19, dans lequel Ie principe actif est la toltérodine ou un sel pharmaceutiquement
acceptable de celle-ci. =

Utilisation d'une quantite thérapeutiquement efficace de perles selon |'une quelconque des revendications 8 a 15
pour la preparation d'un medicament destiné au traitement de la nocturie.

Utilisation selon la revendication 21, dans laquelle le principe actif est la tolterodine ou un sel pharmaceutiquement
acceptable de celle-ci.

Utilisation d'une quantite therapeutiquement efficace de perles selon l'une quelconque des revendications 8 a 15
pour la preparation d'un medicament destiné au traitement des troubles gastro-intestinaux.
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COMPLETE SPECIFICATION

Novel 3,3-Diphenylpropylaminos and processes for the
preparation thereof

We, ED. GEISTLICH some AG I-'ii'R CHEM-
ISCHE lrrousrau-:, a body corporate organised
and existing under the laws of Switzerland,
of 6110, Wolhusen, Switzerland, do hereby
declare the invention, for which we pray that
a parent may be granted to us, and the method
by which it is to be performed, to be par-
ticularly described in and by the followingstatement:—

This invention relates to new 3,3-diphenyl-

propylamine derivatives which have anti-
depressant activity.

According to the invention we provide
alkane derivatives of the formula:——

wherein R‘ stands for hydrogen or an alkyl
radical, and R’ stands for an alkyl radical,
and the phenyl radical A optionally bears one
or two substituents selected from halogen
atoms and the trifiuoromethyl radical, and the
phenyl radical B bears one or two substituents
selected from halogen atoms and trifluoro-
methyl, alkyl and alltoxy radicals, and acid-
addition salts thereof, provided that, when A
stands for the phenyl radical and B stands for
the 4 - methylphenyl or 4 - methoxyphenyl
radical, R‘ and R’ do not -both stand for the
methyl radical, and, when A stands for the
phenyl radical and 3 stands for the 4—methyl-
phenyl radical, R‘ and R’ do not both stand
for the ethyl radical.

As a suitable value for R‘-‘, or for R‘ when
it stands for an alkyl radical, there may be
mentioned, for example, an alkyl radical of

[Price 4;. 54.1

cH_cH2.cHz.NR'R2

not more than 6 carbon atoms and more par-
ticularly an alkyl radical of not more than 2
carbon atoms, for example the methyl radical.

The subsrituent(s) which may be present in
the phenyl radical A may, for example, be
selected from fluorine and chlorine atoms, and
the trifluoromethyl radical. The substituent(s)'
which is or are present in the phenyl radical
(B) may, for example, be selected from fluorine
and chlorine atoms, the trifluoromethyl radical,
and alltyl and alkoxy radicals of not more than
3 carbon atoms, for example the methyl and
methoxy radical.

Preferred compounds of the invention are
those wherein R‘ stands for hydrogen or the
methyl radical, R“ stands for the methyl or
ethyl radical, and the phenyl radical A op-
tionally bears one or two substituents selected
from halogen atoms and the trifluoromethyl
radical, and the phenyl radical B bears one or
two substituents selected from halogen atoms
and the trifluoromethyl radical.

As specific alkane derivatives of the inven-
tion there may be mentioned, by way of
example, N,N - dimethyl - 3, 3 - bis - (4 -
fluorophcnyl)propylamine, N,N - dimethyl -
3 - (4 - fluorophenyl) — 3 - phenylpropyl-
amine, N,N - dimethyl - 3 - (4 - chloro-
phenyl) - 3 - phenylpropylamine, N,N - di-.
methyl - 3 - (3 - fluorophenyl) - 3 - phenyl-
propylamine, N,N - dimethyl - 3 - (2 - methyl-
phenyl) - 3 - phenylpropylamine, N,N - di-

(2 - methoxyphenyl)-3-phenyh
propylamine, N,N - dimethyl - 3,3 - bis-
(4 - chlorophen-yl)propylamine, N,N - di-
methyl - 3 - (4 - chlorophenyl) - 31- (4 -
fluorophenyl)propylamine, N,N - dimethyl-
3,3 - his - (3 - fluorophenyl)propylamine,
N - methyl - 3,3 - bis - (4 . fluorophenyl)-
propylamine, N,N - dimethyl - 3,3 — bis - (3-
trifiuoromethylphenyl)propylamine and N,N-
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3 - phenylpropylamine, and acid-addition saltsthereof.

acceptable anions, for example hydrochlorides,
oxalatcs, citrates, maleates or tarcrates.

According to a further feature of the inven-
l0 tion we pmvide a process for the manufacture

of the alkane derivatives of the invention,
which comprises reducing an alkene derivativeof the formula:—‘

C=CH.CH2_NR'R2
'5 wherein A, B, R‘ and R" have the meanings

stated above, or an acid-addition salt thereof.
The reduction may be carried out, for

example, by catalytic hydrogenation, for ex-
ample by hydrogenation in the presence of a

20 palladium-on-carbon catalyst. The hydro-
genation may be carried out in an inert
diluent or solvent, for example ethanol, and
it'may be carried out at ambient temperature
or under the influence of heat, and at atmo-

25 spheric or an elevated pressure. Alternatively,
for example, the reduction may be carried out
by the interaction of the alkene derivative
with red phosphorus and hydriodic acid. In
this case the alkene derivative may conven-

3o iently be formed in situ by interaction of the
corresponding tertiary alcohol with red phos-
phorus and hydriodic acid.

The alkene derivatives used as starting
materials in the above process (some of which

33 are described and claimed in our co-pending
Application No. 8165/66 (Serial No. 1134715)

OH
I

~ c.c H2.CHZ.NR'R2

40 wherein A, B, R‘ and R’ have the meanings
stated above, or an acid-addition salt thereof,
by_ the interaction thereof with hydrochloric
acid in the presence of a diluent -or solvent,for example acetic acid.

of those_of the alkane derivatives of the -inven-
DOD which are of the formula:——

@\
CH.CH1.CH2.NHR2

wherein A, B and R’ have the meanings stated
above, and acid-addition salts thereof, which
comprises hydrogenol-ysing a compound of theformula:

C==CH.CH2,NRzR3

wherein A, B and R’ have the meanings stated
above, and R“ stands for a hydrogenolysable
group, or an acid-addition salt thereof.

As a suitable value for R“ there may be
mentioned, for example, the benzyl radical.
The hydrogenolysis may be carried out by
catalytic hydrogenation using the reactants
and conditions described above.

The starting materials in the last-named
process may be obtained by the general de-
hydration process outlined above.

The invention is illustrated but not limited
by the following Examples in which the parts
are by weight:—

EXAMPLE 1

5 Parts of N,N - dimethyl - 3,3 — bis- (4-
fluorophenyl)prop- 2 -enylamine hydrochloride
are dissolved in 20 parts of dry ethanol. 2.5
Parts of 5% palladium-on-carbon catalyst are
added, and the ‘mixture is shaken in an atmo-
sphere of hydrogen at ambient temperature
and atmospheric pressure. When the absorp-
tion of hydrogen has ceased (approximately
10"/, in excess of the calculated volume is

. absorbed), _the catalyst is removed by filtration
and the nitrate is evaporated to a small
volume. Dry ether is slowly added unt-il
crystallisation begins, and 500 parts of dry
ether are then added. The mixture is filtered
and the solid residue is washed with dry
ether and then dried. The solid is crystallised
from ethyl acetate containing a trace of eth-
anol, and there is thus obtained N,N-dimethyl-
3,3 - bis - (4 - fluorophenyl)propylamine
hydrochloride, m.p. l88—l89°C.

In a similar manner, using the appropriate
alkene derivative as starting material, the fol-
lowing compounds are obtained:—

' CH.CH2.CHz.NMe_,,_. HCI
A

‘ 2 1,169,944
dimetbyl - 3 - (3 - trifluoromethy|phenyl)-
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4—F—Ph

4—Cl—-Ph

3-F——I’h

2-Me-Ph

2—Me0—Ph

3—CF,—Ph

4—Cl——Ph

4—F—Ph

3——r—pn

3-—-CF,—Ph

The N,N - dimethyl - 3,3 - bis-(4-fluoro-
phenyl)prop - 2 - enylarnine hydrochloride
used as starting material in the process
described above may be obtained as fol-
lows:-—

A mixture of 6 parts of N,N-dimethyl-
3,3 - bis - (4 - -fluorophenyl) - 3 - hydroxy-
propylamine (m.p. 120°C), 50 parts of acetic
acid and 15 parts of ION-hydrochloric acid
is heated at 100°C. for 3 hours. The reaction
mixture is evaporated to small volume and
the residual. oil is dissolved in water. The

_ solution is washed with ether and is then made
strongly alkaline by the addition of 2N-
aqueous sodium hydroxide and is -then extrac-
ted with ether. The ethereal extract is dried
over anhydrous calcium sulphate and an
ethereal solution of hydrogen chloride is then
added to the extract until the precipitation
of solid is complete. The precipitated solid
is collected by filtration and is then crystal-
lised from butyl acetate. There is thus
obtained N,N - dimethyl - 3,3 - bis - (4 -
fluorophenyl) - prop - 2 - enylamine, m.p.
209°C

The N, N - dimethyl . 3,3 — .bis - (4—fluoro-
phenyl) - 3 - hydroxypropylamine used as
starting material can be obtained in conven-
tional manner by the interaction of the appro-
priate Grignard reagent with the appropriateketone.

The alken-e derivatives used as starting
materials for the preparation of the alkane
derivatives listed in the above table may" be
obtained in similar -manner to that described
for N,N - dimethyl . 3,3 - bis - (4 - fluoro-
phenyl)prop . 2 - enylamine hydrochloride.

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0823

Crystallisation so1vent(s)

n-butyl acetate

ethyl acetate—tracc of ethanol

U

3)

2)

ethyl acetate — petroleum
ether (b.p. 60—80°C.)

n-butyl acetate

n—butyl acetate

ethyl acctate——trace of ethanol

ethyl acetate -— etrolcum

ether (b.p. 60-80 °C.) l

EXAMPLE 2

6 Parts of N - benzyl - N - methyl-
3,3 - bis - (4 - iluorophenyl) - prop - 2 -
enylamine hydrochloride are dissolved in 30
parts of dry ethanol. 3 Parts of 5"/, palladium-
on-carbon catalyst are added, and the mixture
is shaken in.an atmosphere of hydrogen at
ambient temperature and atmospheric pres-
sure. When the absorption of hydrogen has
ceased (approximately 10% in excess of the
calculated volume is absorbed), the catalyst is
removed by filtration and the filtrate is evapor-
ated. The residue is dissolved ~in 50 parts of
water, and the solution is -basified with am-
monia. The base is extracted twice, each time
with 100 parts of ether, and the combined
ethereal extracts are dried with anhydrous
magnesium sulphate. To the dry ethereal
solution there is added an ethereal solution of

oxalic acid until precipitation is complete.
The mixture is filtered, and the solid residue
is washed with ether and then dried on the

filter. The solid is crystallised from ethanol,
and there is thus obtained N-methyl -3,3 -
bis - (4 - fluorophenyl)propylamine oxalate,
m.p. 187-—l90°C.

The N - benzyl - N - methyl - 3,3 - bis -
(4 - fluorophenyl) - prop -- 2 - enylamine
hydrochloride used as starting material may
be obtained as iollows:--

A mixture of 58.3 parts of N -benzyl - N —
methyl - 3,3 - bis - (4 - fluorophenyl) - 3 -
hydroxypropylamine, 465 parts of acetic acid
and 117 parts of 1ON—hydrochloric acid is
heated under reflux for 0.5 hour. The mix-

ture is evaporated to small volume and the.
residual oil is dissolved in water. The solution

40
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is made strongly alkaline by the addition of
ZN-aqueous sodium hydroxide and is then
extracted with ether. The ethereal extract is

dried over anhydrous calcium sulphate and is
evaporated in vacuo. The residual oil is frac-
tionally distilled at a pressure of 0.2mm. Hg.
and the fraction having b.p. 172—178°C. is
collected. There is thus obtained N- benzyl-
N - methyl - 3,3 . bis - (4 - fluorophenyl)-
prop - 2 - enylamine, which may be con-
verted into the hydrochloride (m.p. 132°C.)
by conventional means.

N - Benzyl - N - methyl - 3,3 - bis -
(4 - fluorophenyl) - 3 - hydroxypropylamine
can be obtained in conventional manner by
the interaction of ethyl 3 -(N- benzyl- N-
methylamino)propionic acid and the appro-
priate Grignard reagent.

WHAT WE CLAIM IS:—
1. An alkane derivative of the formula:--

\"/

wherein R‘ stands for hydrogen or an alkyl
radical, and R"-' stands for an alkyl radical,
and the phenyl radical A optionally bears one
or two substituents selected from halogen
atoms and the trifluoromethyl radical, and the
phenyl radical B bears one or two substituents
selected from halogen atoms and trifluoro-
methyl, alkyl and alkoxy radicals, or an acid-
addition salt thereof, provided that, when A
stands for the phenyl radical and B stands for
the 4 - methylphenyl or 4 - methoxyphenyl
radical, R‘ and R‘-' do not both stand for the
methyl radical, and, when A stands for the
phenyl radical and B stands for the 4—tnethyl-
phenyl radical, R‘ and R’ do not both stand
for the ethyl rad-ical.

2. A compound as claimed in claim 1
wherein R‘ stands for hydrogen or an alkyl
radical of not more than 6 carbon atoms, P5‘
stands for an alkyl radical of not more than
6 carbon atoms, and the phenyl radical A
optionally «bears one or two substituents selec-
ted from fluorine and chlorine atoms and the

trifluorornethyl radical, and the phenyl radical
B beats one or two substituents selected from
fluorine and chlorine atoms, the trifluoro-
methyl radical, and alkyl and alkoxy radicals
of not more than 3 carbon atoms.

3. A compound as claimed in claim 1
wherein R‘ stands for hydrogen or the methyl
radical, R‘-' stands for the methyl or ethyl
radical, the phenyl radical A optionally bears
one or two substituents selected from halogen
atoms and the trifluoromethyl radical, and the
phenyl radical B bears one or two substituents

CH. c HZ.C:-lz.f‘ll?'R2

selected from halogen atoms and the ttifluoro-
methyl radical.

4. compound as claimed in claim 3
wherein the halogen substituent(s) present in
phenyl radical B, and optionally present in
phenyl radical A, is or are selected from
fluorine and chlorine atoms.

5. A compound selected from N,N-di-
methyl - 3,3 - bis - (4 - fiuorophenyl)propyl-
amine, N,N - dimethyl - 3 - (4 - fluoro-
phenyl) - 3 - phenylptopylamine, N,N - di-
methyl — 3 - (4 - chlorophenyl) - 3 - phenyl-
propylamine, N,N - dimethyl - 3 - (3 -
fiuorophenyl) - 3 - phenylpropylatnine, N,N-
dirmethyl - 3 - (2-methylphenyl)- 3- phenyl-
propylamine, N,N - dimethyl - 3 - (2 - meth-
oxyphenyl) - 3 - ph-enylpropylamine, N,N-
dimethyl . 3,3 - bis - (4 . chlorophenyl)-
ptopylamine, N,N - dimethyl - 3 - (4-chloro-
phenyl) - 3 - (4 - -fluorophenyl)propylamine,
N,N - dimethyl - 3,3 - bis - (3-fluorophenyl)-
propylamine, N - methyl - 3,3 - bis - (4-
fluorophenyl)ptopylamine, N,N - dimethyl -
3,3 ~ bis . (3 - trifluoromethylphenyl)propyl-
amine and N,N - dimethyl - 3 - (3 - tri-
fluoromethylphenyl) - 3 - phenylptopylamine,
and acid-addition salts thereof.

6. An acid-addition salt as claimed in any
of claims 1 to 5 which is a hydrochloride,
oxalate, citrate, maleate or tartrate. .

7. A process for the manufacture of a com-
pound claimed in any of claims 1 to 6, which
comprises reducing an alkene derivative of
the formula:—-

‘ c=cH.’cii, NR'R2

wherein A, B, R‘ and R’ have the meanings
stated in claim 1, or an acid-addition salt
thereof.

8. A process as claimed in claim 2 in which
the reduction is carried out by hydrogenation
in the presence of a. palladium-on-carbon
catalyst.

9. A process for the manufacture of a com-
pound claimed in claim 1 wherein R‘ stands
for hydrogen, which comprises hydrogenolys-
ing a compound of the formula:—

wherein A, B and R’ have the meanings
stated above, and R“ stands for a hydro-

c= CH.CH2.NR2'R3
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genolysabl-c group, or an acid-addition salt alkane derivative, claimed in claim 7 or 9,
thereof. ' substantially as described in either of the fore-

l0. An alkane derivative, claimed in claim going Examples.
1, substantially as described in either of the

5 foregoing Examples. B. F. DREW,
11. A process for the manufacture of an Agent for the Applicants.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1969.
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2, from which

copies may be obtained.
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COMPLETE SPECIFICATION

Pharmaceutical Compositions containing Diphenyla,lkyl-
amine Derivatives

We, ED GEISTLICH Sotnta AG Fort CHEM-
ISCHE INDUSTRIE, a ‘body corporate oganised
and existing under the laws of Switzerland,
of 6110, Wolhusen, Switzerland, do hereby
declare the -invention, for which we pray that it
patent may be granted to us, and the method
by which it is to be performed, to be particu-
larly described in and by the following state-|TlC|'l[I--e

This invention relates to new pharmaceutical
compositions having antidepressant activity.

Cert-ain 3,3-diphenylpropylamine deriva-
tives are known compounds, but it
was not known heretofore that com-

pounds of this type were useful as
antidepressants. We have now made the
unexpected discovery that compounds of
this type have antidepressant activity, and
therein lies the -basis of this invention.

According to the invention we provide
pharmaceutical compositions comprising at
least one alkane derivative of the formula:-—

.
C H.cH2.cH1.NRFR‘

wherein R‘ stands for hydrogen or an alkyl
radical, R’ stands for an alkyl radical, and
either or both of the phenyl tad-icals A and B
may optionally be substituted with one or two
substituents selected from halogen atoms and
trifluoromethyl, alkyl and alkoxy radicals, or
an acid-addition salt thereof, and a pharmaceu-
tically-acceptable diluent or carrier.

As a suitable value for R’, or. for R‘ when
-it stands for an alkyl radical, there may ‘be
mentioned, for example, an alkyl radical of
not more -than 6 carbon atoms and more parti-
cularly an alkyl radical of not more than 2

' [Price 4:. 6d.]

carbon atoms, for example the methyl or ethylradical.

The substituent(s) which may optionally be
present in either. or both or the phenyl radicals
A and B may, for example, be selected from
fluorine and chlorine atoms, the trifluoro-
methyl radical, and alkoxy and alkyl radicals
of not more than 3 carbon atoms, for example
the methoxy or methyl radical. -

A preferred group of active ingredients con-
sists of alkane derivatives of the above formula
wherein R‘ stands for hydrogen or the methyl
radical, R’ stands for the methy-l or ethyl
radical, and either or both of the phenyl
radicals A and B may optionally be substituted
with one or two substituents selected from

halogen atoms and the tri-fluoromethyl radical.
As alkane derivatives which may be used as

active ingredients in the pharmaceutical com-
positions of the invention there may be men-
tioned, for example, the known compounds
N,N - dimethyl - 3,3 - diphenylpropylamine,
N - methyl - 3,3 - diphenylpropylaminc, and
N - ethyl - N - methyl - 3,3 - dipheny1propyl-
amine, and the new compounds: N,N ~ di-
methyl — 3,3 - bis - (4 - fluorophenyl)propyl-
amine, N,N - dimethyl - 3 - (4 - fluorophenyl)-
3 - phenylpropylamine, N,N - dimethyl - 3-
(4 - chlorophettyl) - 3 - phenylpropylamine,
N,N - dimethyl - 3 - (3 — fluoropheuyl) - 3-
phenylpropylatnine, N,N - dimethyl - 3 - (2-
methylphenyl) - 3 - phenylpropylamine, N,N-
dimethyl - 3 - (2 - methoxyphenyl) - 3-
phenylpropylamine, N,N - dimethyl - 3,3-
bis - (4 - chlorophenyl)propylamine, N,N-
dirnethyl - 3 - (4 - chlorophenyl) - 3 - (4-
fluorophenyl)propylamine, N,N - dimethyl-
3,3 - bis - (3 - fluorophenyl)propylamine, N-
methyl - 3,3 - bis - (4 - fluorophenyl)propyl-
amine, N,N - dimethyl - 3,3 - bis - (3 - cri-
fluoromethylphenyl)propylamine and N,N-
dimethyl - 3 - (3 - trifluoromethylphenyl) - 3-
phenylpropylamine, and acid-addition salts
thereof. _
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As suitable acid‘-addition salts there may
be mentioned salts derived from inorganic
or organic acids affording pharmaceutically-
acceptable anions, for example hydroehlorides,
oxalates, citrates, maleates or tartrates.

Suitable pharmaceutically—acce.ptable dil-
uents or carriers for use as excipients
in the compositions of the invention are those
known to the art and used in the prepara-tion
of pharmaceutical fonnulations for human and
veterinary medication.

The pharmaceutical compositions of the in-
vention include compositions which are suitable
for oral -administration. These -include, for
example, solid compositions, -for example
tablets, pills, capsules, dispersible powders and
granules, which may optionally be coated, for
example with a sweetening agent and/or a
protective material designed to modify the
distribution and absorption of the active in-
gredient or ingredients in the digestive tract.
They also include orally-adm-inisterable semi-
solid or liquid formations, for example phar-
maceutically-acceptable emulsions, syrups,
dispersions and solutions, either for administra-
tion per re with or without flavouring agents
or after confinement in some suitable way, for
example in capsules.

The pharmaceutical compositions of the in-'
vention also include liquid compositions which
are sterile aqueous solutions, suspensions or
emulsions, or sterile non-aqueous solutions or
suspensions which can be administered by in-
jection, for example intravenously, subcutane-
ously or intramuscularly. Those iniectable com-
positions of the invention which are suspensions
contain their -particulate matter in a finely
divided fonn, for example in a micro-pulver.is-
ed form, and those compositions which are
aqueous suspensions may optionally contain
small amounts of such agents as are common-ly
used to facilitate .the manufacture and main-

tain the efiicacy of aqueous suspensions, for
example dispersing and suspending agents.

Suitable vehicles for the non-aqueous solu-
tions and suspensions of the invention include,
for example, water—miscible non-toxic vehicles,
for example propylene glycol and polyethylene
glycol, and water-immiscible non-toxic vehicles,
for example iniectable vegetable oils, for ex-
ample aradhis oil, and oil-like iniectable
organic esters, for example dibutyl succinate.
The said water-immiscible vehicles may also
contain metallic soaps, for example aluminiumstearate.

The sterile iniecta-ble solutions, suspensions
or emulsions of the invention may be obtained
sterile by known precedures, for example by
aseptic formulation, by Seitz filtration, by
irradiation, by the incorporation of sterilising
agents in the compositions, or by heat treat-ment.

The compositions of the invention include
pharmaceutical compositions which are sterile
powders comprising the active ingredient or

ingredients together wi-th such non-toxic phar-
maceutical excipients as are required to pro-
vide, on mixing with water, sterile aqueous
solutions or. suspensions suitable for‘ parenteral.
administration.

The alkane derivatives which are used as

the active ingredients in the pharmaceutical
compositions of this inventionmay be obtained
by the reduction of an alkene derivative of thefonnula:—

@\

 
=c H.C Hz. Nn'R?

-wherein A, B, R‘ and R“ have the meanings
stated above, or an acid-addition salt thereof,
as described in our co-pending patent applica-
tion No. 38195/66 (Serial No. 1,169,944) of
even date herewith, or by analogous means.

The invention is illustrated but not limited

by the following Example in which the parts
are by weight:— ‘

EatAMt>t.E

A mixture of 25 parts of N,N - dimerhyl-
3,3 - diphenylpropylamine hydrochloride, 125
parts of maize starch, 270 parts of calcium
phosphate and 1 part of magnesium stearate
is compressed, and the compressed material
is then broken down into granules by passage
through a 16~mesh screen. The granules so
obtained are then compressed into tablets
which are suitable for oral administration for
therapeutic purposes.

In place of the 25 parts of N,N - dimethyl-
3,3 - diplhenylpropylamine hydrochloride used
in the above example there may -be used 25
parts of any of the -following compounds:—

N - methyl - 3,3 - diphenylpropylamine
-hydrocloride, N — ethyl - 3,3 - diphenylpropyl-
amine hydroch'1oride or N - ethyl - N-
methyl - 3,3 - diphenylpropylamine hydro-
chloride. It is to be understood that the phar-
maceutical compositions claimed in the
following claims do not include simple solutions
of the alkene derivatives(s) in question in
common solvents for example water.

Subject to this disclaimer, WHAT WE
CLAIM IS:—

1. A pharmaceutical composition comprising
at least one alkane derivative of the formula: -

G ‘e H.cH2.ct4,_.~a,’:z‘

wherein R‘ stands for hydrogen or an alltyl
radical, R‘ stands for an alkyl radical, and
either or both of the phenyl radicals A and B
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may optionally be substituted with one or two
substituents selected from halogen atoms and
trifluoromethyl, afkyl and alltoxy radicals, or
an acid-addition salt thereof, and a pharmaceu-
tically-acceptable diluent or carrier.

2. A composition -as claimed in claim 1
wherein R‘ stands for. hydrogen or an alkyl
radical of not more -than 6 carbon atoms, R’
stands for an alkyl radical of not more -than 6
carbon atoms, and either or both of the phenyl
radicals A and B may optionally be substituted
with one or two substituents selected from

fluorine and chlorine atoms, the trilluoromethyl
radicals, and alkyl and alkoxy radicals of not
more than 3 carbon atoms.

3. A composition as claimed in claim 1
wherein 'R‘ stands for hydrogen or the methyl
radical, R’ stands for -the methyl or ethyl
radical, and either or both of the phenyl
radicals A and ‘B may optionally be substituted
with one or two substituents selected from
halogen atoms and the trifluoromethyl radical.

4. A composition as claimed in claim 3
wherein the halogen substi‘tuent(s) is or are
selected from fluorine and chlorine atoms.

5. A composition as claimed in claim 1 in
which the active ingredient is N,N - dimethyl-
3,3 - diphenylpropylamine or an acid-addition
sal-t thereof.

6. A composition as claimed in claim 1 in
which the active -.ingedient(s) is or a-re selected
from -N - methyl - 3,3 - diphenylpropylamine,

N -_ ethyl - N -‘methyl - 3,3 - d_tphenylpropyl-
MIIIDC, N,N - dimethyl - 3,3 - bis - (4 - «fluoro-
phenyl)propylamine, N,N - dimethyl - 3 - (4-
fluorophenyl) - 3 - phenylpropylamine, N,N-
dimethyl - 3 - (4 - clilorophenyl) - 3 - phenyl-
propylamine, N,N - dimethyl - 3 - (3 - fluoro-
phenyl) - 3 - phenylpropylamine, N,N - di-
methyl ~ 3 - (2 - methylphenyl) - 3 - phenyl-
propylamine, N,N - dimethy-l - 3 - (2 -. meth-
oxyphenyl) - 3 - phenylpropylamine, N,N-
dimethyl - 3,3 - bis -(4 - chlorophenyl)pro.pyl-
amine, N,N - dimethyl - 3 - (4 - cl1loro-
phenyl) - 3 - (4 - fluorophenyl)propylamine,
N,N - dimethyl - 3,3 - bis - (3 - fluorophenyl)
ptopylamine, N - methyl - 3,3 - bis - (4-
fluorophenyl)propylatnine, N,N - dimethyl-
3,3 - bis - (3 - trifluorometi1ylphenyl)propyl-
amine and N,N - dimethyl - 3 - (3 - trifluoro-
methylphenyl) - 3 - phenylpropylamine, and
acid-addition salts thereof.

7. A composition as claimed in any of claims
I to 6 which is.in the form of a tablet, pill,
capsule, dispersible powder or granule, emul-
sion, syrup, dispersion, non-sterile solution, or
a sterile injectable aqueous solution, suspension
or emulsion or a sterile iniectable non-aqueous
solution or suspension, or a sterile powder.

8. A tablet, claimed in claim 7, subsrantia-Iiy
as described in -the foregoing ‘Example.

WALTER SCO.TT,
Agent for the Applicants. 
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(54) Title: TRANSDERMAL ADMINISTRATION OF OXYBUTYNIN

(57) Abstract

The present invention is directed ‘to the transdermal administration of oxybutynin together with a suitable permeation en-
hancer. The invention includes a transdermal drug delivery device comprising a matrix adapted to be placed in oxybutynin- and
permeation enhancer-transmitting relation with the skin site. The matrix contains sufficient amounts of a permeation enhancer
and of oxybutynin, in combination, to continuously administer to the skin for a predetermined period of time the oxybutynin to
provide an effective therapeutic result. The invention is also directed to a method for the transdermal administration of a thera-
peutically effective amount of oxybutynin together with a skin permeation-enhancing amount of a suitable permeation enhancer.
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TRANSDERHAL ADMINISTRATION OE OXYBQIYNIE

FIELD OF THE INVENTION

This invention relates the efficacious and safe, controlled

transdermal administration of oxybutynin and related compounds for

5 ‘ the treatment of neurogenic bladder disorders.

BACKGROUND OF THE INVENTION

Neurogenic bladder disease is a disorder involving loss of

control of urination. The major symptoms of this disease are urinary

frequency, urinary retention or incontinence. There are two types of

IO lesions that cause a neurogenic bladder. The first, upper motoneuron

lesion, leads to hypertonia and hyperreflexia of the bladder, a

spastic condition, giving rise to symptoms of urinary frequency and

incontinence. The second lesion, a lower motoneuron lesion, involves

hypotonia and hyporeflexia of the bladder. The major symptoms in

15 this condition are urinary retention, since the voiding reflex has

been lost, and incontinence, which occurs when the bladder "leaks",

being full to overflowing. '

The majority of neurogenic bladder patients have the spastic or

hypertonic bladder. The clinician usually attempts to convert the

20 condition of hyperreflexia and hypertonia to hypotonia, thereby

treating the primary problem of incontinence. when the condition has

.been converted to hypotonia, it can be managed by intermittent

catheterization. However, there is a significant population of

patients who cannot be converted completely from the hypertonic to

25 the hypotonic condition, and who still find they have to urinate

every hour or are incontinent. For these patients, treatment with an

anticholinergic drug is necessary. The drug of choice is oxybutynin

(4~diethylamino-2-butynylphenylcyclohexylglycolate).

The use of oxybutynin chloride, as approved by the FDA in the

so United States, is described in the 1992 Physician’: Desk Reference,

pages 1332 through 1333 with reference to the drug Ditropan®

manufactured by Marion Merrell Dow. oxybutynin is normally

administered to human beings orally at relatively high doses (5 mg
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tablets taken two to four times a day). oxybutynin has been

incorporated into tablets, capsules, granules or pills containing

1-5 mg, preferably 5 mg, of oxybutynin chloride, syrups containing

1-5 mg, preferably 5 mg, of oxybutynin chloride per 5 ml and

transdermal compositions (creams or ointments) containing 1-10 weight

percent (“wt %") oxybutynin chloride. See, BE 902505.

In U.S. Patent No. 4,747,845, oxybutynin was listed as an agent

that could be incorporated into a transdermal synthetic resin matrix

system for extended duration drug release, but oxybutynin was not

used in the'device.» In U.S. Patent No. 4,928,680 oxybutynin was

given as a.pharmacologically active agent suitable for transdermal

delivery, but as with the above reference. oxybutynin was not

incorporated into the device. _

oxybutynin has been incorporated into a device having a water
impermeable barrier layer, a reservoir containing oxybutynin in

contact with the inner surface of the barrier layer and a removable

protector layer in contact with the other surface of the reservoir.

The reservoir is a polyurethane fiber mat impregnated with an aqueous

solution containing 25 mg/ml of oxybutynin. The device was.placed on

_ a 20 pm thick polybutadiene film. The non-device carrying surface

was in contact with 0;05 M isotonic phosphate buffer solution. The

in vitra release rate measured was approximately 12 mg over 24 hours
through a 49 cmz area or 10'pg/cm?/hr. (U.S. Patent No. 4,784,857 and
EP 0 250 125).

In Pharm Res, "Development of Transdermal Delivery Systems of

oxybutynin: In-Vivo Bioavailability", P. Keshary et al., (NY)8

(10 Supp) 1991, p. S205 three types of transdermal delivery systems,

using matrix-diffusion controlled and membrane-permeation controlled

technologies were discussed. AThe’in vftra permeation rate of about

9, 12 and 12 ug/cm?/hr and in vitra release rates (sink condition) of

about 1160, 402 and 57.2 ug/cnf/hr were obtained from Silastic

monolithic, acrylic pressure sensitive adhesive matrix and reservoir

type delivery systems, respectively.. In humans, steady state plasma

concentrations of about 1.86 ng/ml were obtained after 6 hours of
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application of-a single 20 cmz patch of the acrylic pressure

sensitive adhesive matrix type.

The transdermal route of administration for drugs and other

biologically active agents ("agents") has been proposed for a wide

variety of systemically acting and locally acting agents on either a

rate-controlled or non rate-controlled basis and is described in

numerous technical publications and patents, such as U.S. Patents

3,598,122; 3,598,123; 3,731,583; 3,797,494; 4,031,894, 4,201,211;

4,286,592; 4,314,557; 4,379,454; 4,435,180; 4,588,580; 4,645,502;

4,704,282; 4,788,062; 4,816,258; 4,908,027; 4,943,435; and

5,004,610. The disclosures of the above patents are incorporated

herein by reference.

Just as certain drugs can irritate, sensitize or be otherwise

toxic, so can permeation enhancers. The use of permeation enhancers

for transdermal administration is described in numerous technical

publications and patents, such as U.S. Patents Nos. 4,940,586;

4,863,738; 4,820,720; 4,746,515; 4,568,343; 4,405,616;

4,379,454; 4,343,798; 4,335,115; 4,299,826; 4,130,667;

4,130,643; 4,046,886; British Patent No. 1,001,949 and Idson,

Percutaneous Absorption, J. Phar. Sci., Vol. 64, No. 66, June 1975,

pp. 901-924.

Permeation enhancers that are not normally toxic at the

concentrations employed in cosmetic or medical compositions may

exhibit toxic effects at the higher concentrations required to

produce adequate permeation enhancement. No "universal" permeation

enhancer has been identified. Instead, the behavior of permeation

enhancers is highly idiosyncratic; a permeation enhancer effective

for one drug may not be effective with other drugs, including closely

related drugs.

Often. a permeation enhancer will exacerbate irritation and

sensitization problems by allowing high transdermal permeation rates

of the drug or permeation enhancer or permitting otherwise

impermeable components of the transdermal device to enter the skin.

Many potential permeation enhancers interact adversely with other

components of transdermal devices. One major problem is that many
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potential permeation enhancers are not compatible with medically

acceptable contact adhesives. Enhancers may improve the transdermal

permeation rate adequately, but not adequately reduce the lag time.

The use of a permeation enhancer in any transdermal drug

delivery device necessarily complicates the design and development of

the device. Permeation enhancers.cause compatibility problems V

throughout the delivery system. Instead of having to characterize

the properties of the reservoir compositions, adhesives, and release-

controlling materials with respect to just the drug, these materials

must now have the_proper characteristics with respect to both the.

drug.and the permeation enhancer. Typically, drugs and permeation

enhancers have very different physical and chemical properties, and,

in most cases, the properties of mixtures of the drug with the A

permeation enhancer are unknown. For example, permeation enhancers
can cause, among other problems, cohesive failure of adhesives and

"can partition through other components in the system.

‘As used herein, the term "oxybutynin" is used to designate

oxybutynin, acid addition salts of oxybutynin and the related
compounds thereof. The preferred active agent according to the

present invention is oxybutynin itself. oxybutynin is a base capable

of forming acid addition salts with organic and mineral acids, for’

example, with hydrochloric acid to form oxybutynin chloride.

Preferably, the device of this invention contains oxybutynin as the_
free base. ’

As used herein, the term "transdermal" delivery or application

refers to the delivery or application of oxybutynin by passage

through skin, mucosa and/or other body surfaces by topical’
application. b

As used herein, the term “therapeutically effective" amount or

rate refers to the amount or rate of oxybutynin needed to effect the
desired therapeutic result..

As used herein, the term "monoesters" refers to those

monoesters having from 10 to 20 carbon atoms.

Patent Owner, UCB4 Pharma GmbH — Exhibit 2007 - 0834
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As used herein, the term "glycerol monooleate" refers to

glycerol monooleate itself or a mixture of monoglycerides wherein

glycerol monooleate is present in the greatest amount.

As used herein, the term "glycerol monolaurate" refers to

5 glycerol monolaurate itself or a mixture of monoglycerides wherein

glycerol monolaurate is present in the greatest amount.

As used herein, the term "glycerol monolinoleate" refers to
glycerol monolinoleate itself or a mixture of monoglycerides wherein

glycerol monolinoleate is present in the greatest amount.

10 The above summarizes the primary characteristics recognized to

date that affect suitability of oxybutynin and a permeation enhancer

for transdermal administration. There are undoubtedly others, some

of which have not yet been recognized. In order for oxybutynin and a

permeation enhancer to be suitable for transdermal administration

15 they must possess the right combination of all of these

characteristics, a combination which is quite rare and unpredictable.

SUMfiARY OF THE INVENTION

According to the present invention, it has been discovered that

oxybutynin may be safely and efficaciously administered

20 transdermally, together with a suitable permeation enhancer.

preferably a monoglyceride or mixture of monoglycerides of fatty

acids with a total monoester content of at least 51%. The invention

includes a transdermal drug delivery device containing sufficient

amounts of permeation enhancer and of oxybutynin, in combination, to

25 provide systemic administration of oxybutynin through the skin for a

predetermined.period of time for the oxybutynin to provide an

effective therapeutic result.

The invention is also directed to a method for the transdermal

administration of a therapeutically effective amount of oxybutynin

so together with a skin permeation-enhancing amount of a suitable

permeation enhancer.

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0835



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0836

W0 93/23025

Z0’

25

PC!‘IUS93/04518

6'.

DRIEE.DESCRIPTION OF THE DRAWINGS
FIG. 1 is_a cross-section through a schematic perspective view

of one embodiment of transdermal therapeutic devices according to
this invention.

FIG. 2 is a cross-section through another embodiment of a

transdermal therapeutic device according to this invention.

FIG. 3 is a cross-section through another embodiment of a

transdermal therapeutic device according to this invention.

FIG- 4 is'a crossesection through yet another embodiment of a

transdermal therapeutic device according to this invention.

FIG. 5 shows the oxybutynin permeation-rate through the

epidermis at 35°C with various permeation enhancers.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

According to the present invention, it has been found that

oxybutynin may be administered to the human body in a therapeutically

effective amount via the transdermal route when it is co-administered '

with a suitable permeation enhancer. Therapeutic blood levels from

aaaut 0.5 ng/ml to about 3.0 ng/ml can be obtained from

administration rates in the range of 0.08 mg/hr to 0.5 mg/hr.

Representative skin permeation_rates of oxybutynin through living

human skin are in the range of about 12 ug/cm?/hr to about

40 ug/cm?/hr, depending on the permeation enhancer. Therapeutic

biood levels can be achieved within approximately 1-5 hours, and peak

blood concentrations are achieved at about 3 hours when the system is

worn for 24 hours. ‘The range of desired and achievable system .3
permeation rates of oxybutynin, arriving through the skin from a

limited area, is 1-20 mg over a period of 24 hours. The system

application is easily adapted for shorter.or longer duration

treatments, but generally 24 hours is the nominal duration'for

treatment. 9 R R ‘

Typical transdermal delivery devices are described in U.S.

patent numbers 3,598,122; 3,598,123; 4,286,592; 4,314,557; 4,379,454;

4,559,222: 4,573,995; and 4,849,226, for example. All of these are

incorporated herein by reference. The co-administration of»
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oxybutynin and a permeation enhancer as disclosed herein can be

accomplished by using transdermal devices of these kinds.

Because of the wide variation in skin permeability from

individual and from site to site on the same body, it may be

5 preferable that oxybutynin and the permeation enhancer be

administered from a rate-controlled transdermal delivery device.

Rate control can be obtained either through a rate-controlling

membrane or adhesive or through the other means disclosed in the

patents noted above.

10 A certain amount of oxybutynin will bind to the skin, and it is_

accordingly preferred that the skin-contacting layer of the device

include this amount of the agent.as a loading dose.

Examples of suitable transdermal delivery devices are

illustrated in FIGS. 1, 2 and 3. In the drawings, the same reference

5 numbers are used throughout the different figures to designate the

same or similar components. The figures are not drawn to scale.

"In FIG. 1, transdermal delivery device 10 comprises a

reservoir 12 containing both oxybutynin and a suitable permeation

enhancer. Reservoir 12 is preferably in the form of a matrix

20 containing oxybutynin.and enhancer dispersed therein. Reservoir 12

is sandwiched between a backing layer 14, which is permeable to water

vapor, and an in-line contact adhesive layer 16. Preferably, the

backing is a spun-laced polyester, such as Sontara®, a nylon

reinforced polyurethane, such as NRU-100-C Flexcon® or a

5 multilaminate film layer, such as EVA/EVA/polyvinyldienefluoride

/EVA/EVA film layer Saranex® Type 52. The device 10 adheres to the

surface of the skin 18 by means of the adhesive layer 16. The

adhesive layer 16 may optionally contain enhancer and/or oxybutynin.

A strippable release liner (not shown in FIG. 1) is normally provided

so along the exposed surface of adhesive layer 15 and is removed prior

to application of device 10 to the skin 18. Optionally, a rate-

controlling membrane (not shown) may be present between the

reservoir 12 and the adhesive layer 16.

Alternatively, as shown in FIG. 2, transdermal therapeutic

3 device 20 may-be attached to the skin or mucosa of a patient by means
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of an adhesive overlay 22. Device 20 is comprised of a oxybutynin-

and permeation enhancer-containing reservoir 12 which is preferably

in the form of a matrix containing_oxybutynin and the enhancer

dispersed therein. A backing layer 14, which is impermeable to

oxybutynin, the permeation enhancer and water vapor, is provided

adjacent one surface of reservoir 12. Adhesive overlay 22 maintains

the device on the skin and_may be fabricated together with, or

provided separately from, the remaining elements of the device. with

certain formulations, the adhesive overlay 22 may be preferable to

the in-line contact.adhesive 16 as shown in FIG. 1. This is true,

for example, where the oxybutynin/enhancer reservoir contains a

material which adversely affects the adhesive properties of the in-

line contact adhesive layer 16. Backing layer 14 is preferably

slightly larger than reservoir 12, and in this manner prevents the

materials in reservoir 12 from adversely interacting with the

adhesive in overlay 22. Optionally, a rate-controlling membrane (not

shown in FIG. 2) may be provided on the skin-proximal side of

reservoir 12. A strippable release liner 24 is also provided with

device 20 and is removed just prior to application of device 20 to

the skin; .

In FIG. 3, transdermal delivery device 30 comprises a

oxybutynin and permeation enhancer containing reservoir ("oxybutynin

reservoir") 12 substantially as described with respect to FIG. 1. ’
Permeation enhancer reservoir ("enhancer reservoir") 25 comprises

permeation enhancer dispersed throughout and is substantially free of

any undissolved oxybutynin. Enhancer reservoir 26 is preferably made

from substantially_the same matrix as is used to form oxybutynin

reservoir 12. A rate-controlling membrane 28 for controlling the

release rate of the permeation enhancer from enhancer reservoir 26 to

oxybutynin reservoir 12 is placed between the two reservoirs. A

rate-controlling membrane (not shown in FIG. 3) for controlling the

-release rate of the enhancer from oxybutynin reservoir 12 to the skin

may also optionally be utilized and would be present between adhesive

layer 16 and reservoir 12. . 4'
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The rate-controlling membrane may be fabricated from permeable,

semipermeable or microporous materials which are known in the art to

control the rate of agents into and out of delivery devices and

having a permeability to the permeation enhancer lower than that of

s oxybutynin reservoir 12. Suitable materials include, but are not

limited to, polyethylene, polyvinyl acetate and ethylene vinyl

acetate copolymers. H

Superimposed over the permeation enhancer reservoir 26 of

device 30 is a backing 14 that is permeable to water vapor. On the

10 skin-proximal side of reservoir 12 are an adhesive layer 16 and a

strippable liner 24 which would be removed prior to application of

the device 30 to the skin.

In the embodiments of FIGS. 1, 2 and 3, the carrier or matrix

material of the reservoirs has sufficient viscosity to maintain its

15 shape without oozing or flowing. If, however, the matrix or carrier

is a low viscosity flowable material such as a liquid or a gel, the

composition can be fully enclosed in a pouch or pocket, as known to

the art from U.S. Pat. No. 4,379,454 (noted above), for example, and

as illustrated in FIG. 4..

20 Device 40 shown in FIG. 4 comprises a backing member 14 which

serves as a protective cover for the device, imparts structural

support, and substantially keeps components in device 40 from

escaping the device. Device 40 also includes reservoir 12 which

contains the oxybutynin and permeation enhancer and bears on its

25 surface distant from backing member 14 a rate-controlling membrane 28

for controlling the release of oxybutynin and/or permeation enhancer

from device 40. The outer edges of backing member 14 overlay the

edges of reservoir 12 and are joined along the perimeter with the

outer edges of the rate-controlling membrane 28 in a fluid-tight

so arrangement. This sealed reservoir may be effected by pressure,

fusion, adhesion, an adhesive applied to the edges, or other methods

known in the art. In this manner, reservoir 12 is contained wholly

between backing member 14 and rate~controlling membrane 28. On the

skin-proximal side of rate-controlling membrane 28 are an adhesive
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layer 16 and a strippable liner 24 which would be removed prior to

application of the device 40 to the skin.

In an alternative embodiment of device 40 of FIG._4.

reservoir 12 contains the permeation enhancer only and is

substantially free of oxybutynin. The oxybutynin and an additional

amount of permeation enhancer are present in adhesive layer 16 which

acts as a separate reservoir.

The oxybutynin and the permeation enhancer can be

co-extensively administered to human skin or mucosa by direct

application to the skin or mucosa in the form of an ointment, gel,

cream or lotion. for example, but are preferably administered from a

skin patch or other known transdermal delivery device which contains

a saturated or unsaturated formulation of oxybutynin and the

enhancer.

The formulation may be aqueous or non-aqueous based. ‘The

- formulation should be designed to deliver the oxybutynin and the

permeation enhancer at the necessary release rates; Aqueous

formulations typically comprise water or water/ethanol and about

1-2 wt % of a gelling agent, an example being a hydrophilic polymer

such as hydroxyethylcellulose or hydroxypropylcellulose. Typical
non-aqueous gels are comprised of silicone fluid or mineral oil.

Mineral oil-based gels also typically contain 1-2 wt % of a gelling

agent such as colloidal silicon dioxide. The suitability of a

particular gel depends.upon the compatibility of its constituents

with both the oxybutynin and the permeation enhancer and any other

components in the formulation. _ '
The reservoir matrix should be compatible with oxybutynin, the

permeation enhancer and any carrier therefor. The term "matrix" as
used herein refers to a well-mixed composite of ingredients fixed

into shape. When_using an aqueous-based formulation, the reservoir ,
matrix is preferably a hydrophilic polymer, e.g., a.hydrogel, when

using a non-aqueous-based formulation, the reservoir matrix is ,

preferably composed of a hydrophobic polymer. Suitable polymeric

matrices are well known in the transdermal drug delivery art, and
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examples are listed in the above-named patents previously

incorporated herein by reference.

A typical laminated system would comprise a polymeric membrane

and/or matrix such as ethylene vinyl acetate (EVA) copolymers, such

5 as those described in U.S. Pat. No. 4,l44,317,_preferably having a

vinyl acetate (VA) content in the range of from about 9% up to about

60% and more preferably about 28% to about 60% VA.

Polyisobutylene/oil polymers containing from 4-25% high molecular

weight polyisobutylene and 20-81% low molecular weight '

m polyisobutylene with the balance being an oil such as mineral oil or

polybutynes may also be used as the matrix material.

The aforementioned patents describe a wide variety of materials

which can be used for fabricating the various layers or components of

the transdermal oxybutynin delivery devices according to this

5 invention. This invention therefore contemplates the use of

materials other than those specifically disclosed herein, including

those which may hereafter become known to the art to be capable of

performing the necessary functions.

The amount of oxybutynin present in the therapeutic device and

20 required to achieve an effective therapeutic result depends on many

factors, such as the minimum necessary dosage of oxybutynin for the

particular indication being treated; the solubility and permeability

of the matrix, of the adhesive layer and of the rate-controlling

membrane, if present; and the period of time for which the device

25 will be fixed to the skin. The minimum amount of oxybutynin is

determined by the requirement that sufficient quantities of

oxybutynin must be present in the device to maintain the desired rate

of release over the given period of application. The maximum amount

for-safety purposes is determined by the requirement that the

w quantity of oxybutynin present cannot exceed a rate of release that

reaches toxic levels. The oral lethal dose discovered for rats is

1220 mg/kg.

when a constant oxybutynin delivery rate is desired, the

oxybutynin is normally present in the matrix or carrier at a

35 concentration in excess of saturation, the amount of excess being a

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 0841



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 0842

20

25

30

WO 93/23025 PCT/US93/04518

12‘

function of the desired length of the oxybutynin delivery period of

the system. The oxybutynin may, however, be present at a level below

saturation without departing from this invention as long as

oxybutynin is continuously administered to the same skin or mucosa

site in an amount and for a period of time sufficient to provide the

desired therapeutic rate and delivery profile of oxybutynin delivery.
I The permeation enhancer is dispersed through the matrix or

carrier, preferably at a concentration sufficient to provide

permeation—enhancing amounts of enhancer in the reservoir throughout

the anticipated administration period. where there is an additional,

separate permeation enhancer matrix layer as well, as in FIGS. 3

and 4, the permeation enhancer normally is present in the separate

reservoir in excess of saturation. '

The preferred permeation enhancers of the present invention are

' a monoglyceride or a mixture of monoglycerides of fatty acids with a

total monoester content of at least 51%. Fatty acids may be

saturated or unsaturated and straight or chained, and include, for

example, lauric acid, myristic acid, stearic acid, oleic acid,

linoleic acid_and palmitic acid. Monoglycerides are generally

available as a mixture of monoglycerides, with the mixture deriving

its name from the monoglyceride present in the greatest amount.

Monoglyceride permeation enhancers include, for example, glycerol

monooleate, glycerol monolaurate and glycerol monolinoleate. In a

more preferred embodiment, the permeation enhancer is glyceroi
monooleate. ‘ -

In addition to oxybutynin and a suitable permeation enhancer, "c

which are essential to the invention, the matrix or carrier may also

contain dyes, pigments, inert fillers, excipients and other

conventional components of pharmaceutical products or transdermal

devices known to the art. _

In the present invention, oxybutynin is delivered at a

therapeutically effective rate (that is, a rate that provides a

desired therapeutic effect) and the permeation enhancer is delivered

at a permeation-enhancing rate (that is, a rate that provides
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increased permeability of the application site to the oxybutynin) for

a predetermined time period and in the required delivery pattern.

A preferred embodiment of the present invention comprises a

method of treating any disorder in which it is therapeutic to

5 administer a therapeutically effective amount of one or more of the

compounds of the present invention to a patient suffering from such

disorder.

Another preferred embodiment of the present invention comprises

a method of treating neurogenic bladder disorders, e.g., urinary

m frequency or incontinence. To be useful in treating a neurogenic

bladder disorder. oxybutynin should be present in plasma at levels

above about 0.5 ng/ml, preferably at levels above about 1.0 ng/ml and

most preferably at levels of about 2.0 ng/ml. To achieve this

result, oxybutynin is delivered at a therapeutic rate of at least

15 about 40-200 pg per hour, but typically of at least 80 pg/hr, and

more typically at about 80-160 ug/hr, for the treatment period,

usually about 24-hours to 7 days.

The administration rate through the skin should be sufficient

to minimize the size of the device. The size of the device of this

20 invention can vary from less than 1 cm? to greater than 200 cmz. A

typical device, however, will have a size within the range of

5-50 cmz. The delivery device containing the oxybutynin and a
permeation enhancer is placed on a user such that the device is

delivering oxybutynin in a therapeutically effective amount to the

25 user to treat a neurogenic bladder disorder. _
The length of time of oxybutynin presence and the total amount

of oxybutynin in the plasma can be changed following the teachings of

this invention to provide different treatment regimens. Thus, they

can be controlled by the amount of time during which exogenous

so oxybutynin is delivered transdermally to an individual or animal.

The devices of this invention can be designed to effectively

deliver oxybutynin for an extended time period of from several hours

up to 7 days or longer. Seven days is generally the maximum time

limit for application of a single device because the adverse affect

of occlusion of a skin site increases with time and the normal cycle
in
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of sloughing and replacement of the skin cells occurs in about

7 days. The transdermal therapeutic devices of the present invention

are prepared in a manner known in the art, such as by those
procedures, for example. described in the transdermal device patents

listed previously herein. Having thus generally described the
invention, the following specific examples describe preferred
embodiments thereof. ' 0

DETAILED QESCBIPTIDN OF EXAMPLES

The devices for Example I were prepared as follows:

A- Formulation without a Permeation Enhancer

A formulation containing 30 wt % oxybutynin base in a matrix of

EVA 40 (U.S.I. Chemicals. Illinois) was prepared by dissolving the

oxybutynin base and EVA 40 in methylene chloride. The solution was

poured onto a sheet of fluorocarbon diacrylate (“FCD")/polyester

release liner to dry. The dried material was pressed to 5 mil (a.

0.1 mm) thickness between two sheets of FCD/polyester release liner
at we. The resulting film was laminated to a flexible cloth _

backing (spun laced polyester, 1.3 oz/ydz), and 2.0 cm? discs_were
cut from the laminate.

~ B. "Formulations with Pemeation Enhancers

Formulations containing oxybutynin base at 30 wt %, and various

permeation enhancers glycerol monolaurate, glycerol monooleate, and

glycerol monolinoleate) at 25 wt % in a matrix of EVA 40 were _

prepared by dissolving the oxybutynin base, permeation enhancer and

EVA 40 in methylene chloride._ The same procedure_as described above

was then used to make the device. V

The glycerol monooleate (GMO) used was Myverol® 18-99K glycerol

‘monooleate (Eastman Kodak Chemicals), which has a glycerol monooleate .
content of 61% and a total monoester content of 93%, the glycerol

monolinoleate (GMLO) used was Myverol® 18-92K glycerol monolinoleate,
which has a glycerol monolinoleate content of 68% and a minimum total

monoester content of 90%, and the glycerol monolaurate (GML) used was

Grindtek@ ML 90 glycerol monolaurate,_which has a glycerol
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monolaurate content of 90% and a minimum total monoester content

of 90%.

C. Device with In-line Adhesive

Each of the oxybutynin matrix/cloth backing laminates were

3 divided in half, and one half of each was laminated to 3M acylate

transfer adhesive MSP 32589 (1.6 mil, an acrylate adhesive with 2-5%

acid functionality). Before testing, each final laminate was

equilibrated for at least 5 days to allow the enhancer and oxybutynin

to partition into the contact adhesive. The edges of the devices

:0 with in-line adhesive were masked with polyester tape so that the

oxybutynin reservoir edges were not exposed to the epidermis or

solutions when they were tested.

The devices for Examples 2. 4 and 5 are prepared as follows:

A. Formulation containing GMO

15 A formulation containing 27 wt % oxybutynin base and 27 wt %

GMO (Myverol® 18-99K glycerol monooleate) in a matrix of EVA 40 was

prepared using a Brabender Mixer and a 50 cc mixing bowl. The EVA 40

was added to the mixing bowl and mixed until pellets were no longer

visible. The oxybutynin base was slowly added to the mixing bowl.

zo Mixing was continued for an additional 10 minutes after addition was

complete. GMO was heated to 40'C and added very slowly to the mixing

bowl. Addition time was approximately 45 minutes. The bowl was then

closed and mixing continued for at least 20 minutes before removing

the completed oxybutynin mix from the bowl. .

25 _ The oxybutynin mix was calendared to 5 mil thickness between

release liners (FCD/polyester). Five one-foot sections of the

oxybutynin film were heat laminated to Medpar® backing (medium

density polyethylene layer/aluminum polyester layer/EVA layer).

Three of the oxybutynin film/backing laminates were laminated to 3M

30 acrylate transfer adhesive MSP 1006 P.
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EXAMPLE 1 - i

The in vitro transdermal oxybutynin permeation rates through

the epidermis of two human skin donors from devices described above

were determined. For each device tested, the release liner was

5 removed and the oxybutynin-releasing surface was placed against the

stratum corneum side of a disc of human epidermis which had been

blotted dry.just prior to use. The excess epidermis was wrapped

around the device so that none of the device edge was exposed to the

receptor solution. The device covered with epidermis was attached to.

the flat side of the Teflon® holder of a release rate rod using nylon

mesh and metal string; The rods were reciprocated in a fixed volume

of receptor solution.Of05 M phosphate buffer, pH_6.5. The entire

receptor solution was changed at each sampling time. The temperature

of the receptor solution in the water bath was maintained at 35'C,

15 Results are summarized in the following table:

TABLE 1

' Average Transdermal
Oxybutynin (Base)

~Permeation Enhancer ' Permeation Rate
20 ‘ jg V cm2 hr for 0-96 hrs

with adhesive ‘None (control) ' 1.21
- GML i « 3.74

Myverol®.18-99K 3.09
Myverol® 18-92K 2.40

25 without adhesive None Control 1.13
‘ GML 4.24

Myverol® 18-99K 3.59
Myverol® 18—92K 2.47

fl\;lflE_2. . 9

so The in vitro transdermal oxybutynin permeation rates through
the epidermis of five human skin donors from devices described above -

were determined as described in Example 1. The control formulation

contained 30 wt % oxybutynin base (no permeation enhancer) in an EVA
40 matrix. No in—line adhesive was present. The other formulation
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contained 28 wt % oxybutynin base and 28 wt % Myverol® 18-99K

glycerol monooleate in an EVA 40 matrix. There was a 3M acrylate in-

line adhesive present. This same device was used in the in vivo

testing described in Examples 3 and 4. The results are summarized in

5 the following table:

TABLE 2

Control without with Permeation

Skin Donor Permeation nhancer Enhancer

ggzcm hr gg[cm2[hr

1o 1 4.7 15.4
2 3.1 6.8
3 2.6 9.4
4 2.5 4.7
5 2.6 5.4

15 EXAMPLE 3

This experiment was carried out using standard glass diffusion

cells which consist of a donor compartment with a 4 ml capacity, and

a receptor compartment with a 22 ml capacity. A circular piece of

epidermis was placed in each diffusion cell (permeation area =

20 1.13 cmz) in a horizontal position between a lower capped receptor

compartment and an upper capped donor compartment. The receptor

compartment has both a venting tube (uncapped) and a sampling port

(capped). The stratum corneum side of the epidermis faced the donor

compartment. An O-ring was positioned between the epidermis and the

as donor compartment, and a clamp held the compartments together. The

receptor solution, 22 ml of 0.05 M phosphate buffer solution, pH 6.5,

was added to each receptor compartment. The cells were placed in a

temperature controlled water bath shaker at 35°C and allowed to come

to temperature before the donor solution was added.

so A total of five donor solutions were tested, and the donor

volume was 0.2 ml in each case.‘ The donor solutions tested were

oxybutynin saturated in 0.05 M phosphate buffer solution, pH 6.5,

oxybutynin saturated in mineral oil, oxybutynin saturated in a

solution of 30% ethanol in phosphate buffer, oxybutynin saturated in

as a solution of 10.6% Myverol 18-99K glycerol monooleate-in mineral
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oil, and oxybutynin saturated in a solution of 10.6% glycerol
monolaurate in mineral oil. All donor solutions were at pH 6.5.

At each time interval, the receptor solution was removed from

the test cell and replaced with an equal volume of fresh receptor

5 solution previously equilibrated at 35'C. The receptor solutions for

each time interval were then assayed for oxybutynin, by HPLC (Zorbax

Rx-C8, 15 cm x 4.6 mm ID, 5 um, 30% acetonitrile/water, 0.06%

dimethyloctylamine, 0.03% H3P0,, 220 nm, 1.0 ml/min), to calculate

the permeation rate of_oxybutynin through epidermis from the donor

10 solution. .

As can be seen in Figure 5, glycerol monolaurate and glycerol

monolinoleate increased the permeation rate of oxybutynin, whereas

ethanol showed the same permeation rate as the donor solution

containing no permeation enhancer.

1s ' . EXAMPLE 4

The in vivo plasma levels of oxybutynin were measured for two

body sites. A 10 cm? device was worn on the penis for 10% hours and

two 10 cnF devices were worn on the inner thigh for 24 hours. A.

control sample was drawn before applying the systems. The device

20 worn on the penis produced a plasma oxybutynin level of 2.0 ng/mL

within 4 hours, and the levels varied between 1.4 and 2.1 ng/mL
during the following'6% hours of wearing. The systems worn on the
inner thigh produced a-plasma oxybutynin concentration of 0.9 ng/mL

after 12 hours of wearing, and after 24 hours of wearing the level

25 ‘ had reached 1.1 ng/mL.

The in vivo plasma oxybutynin concentration were also measured

in two additional subjects who each wore two 10 cm: systems on the

inner thigh. One subject achieved a plasma oxybutynin concentration

of 2.0 ng/mL after 9 hours, and the plasma level-was 1.7 ng/mL after 7

so 24 hours of wearing. The other'subject achieved a plasma level of
V)

0.7 ng/mL after 12 hours, and the plasma level was 0.8 ng/mL after 24

hours.
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EXAMPLE 5

The residual oxybutynin in devices which had been worn by

subjects was measured and compared to the oxybutynin content of

devices which had not been worn. The results are summarized in the

.5. following table:

TABLE 3

Measured Drug Loss
Subject # Site {mgz20 cm (day)

I inner thigh 5.8
an 2 inner thigh 8.6

3 chest 6.7
4 abdomen 7.2

5 penis . 19.2

Having thus generally described the present invention and

:5 described certain specific embodiments thereof including the

embodiments that the applicants consider the best mode of practicing

their invention, it will be readily apparent that various

modifications to.the invention may be made by workers skilled in the

art without departing from the scope of this invention which is

:3 limited only by the following claims.
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WHAT IS CLAIMED _IS:

1. A device for the transdermal administration; at a

therapeutically effective rate, of oxybutynin, which device

comprises:

(a) a reservoir comprising a therapeutically effective

amount of oxybutynin and a skin permeation-

enhancing amount of a permeation enhancer;

(b) la backing on the skin-distal surface of the

reservoir; and

(c) means for maintaining the reservoir in oxybutynin-

and permeation enhancer-transmitting relation with

the skin.

2." A device according to Claim I wherein the permeation
enhancer is a monoglyceride or a mixture of monoglycerides of a fatty
acids with a total monoesters content of at least 51%. '

3. A device according.to Claim 2 wherein the permeation

enhancer is glycerol monooleate, glycerol monolaurate or glycerol

monolinoleate. ‘

4; A device according to Claim I wherein the oxybutynin is

administered through the skin at a rate of at least 0.08 mg/hour for

a predetermined period of time.

S. A device according to Claim 1 wherein the oxybutynin is

administered through the skin at a permeation rate of at least

12 pg/cm?/hr for a predetermined period of time.

6. A device according to.Claim I wherein the backing is

permeable to water vapor.

7. A device according to Claim 1 wherein the permeation

enhancer is glycerol monooleate and the reservoir further comprises a
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matrix containing ethylene vinyl acetate copolymer having from about

9% to 60% vinyl acetate.

8. A device according to Claim 6 wherein the means for

maintaining the reservoir in relation with the skin comprises an in-

line adhesive layer on the skin-proximal surface of the reservoir.U1

9. A device for the transdermal administration, at a

therapeutically effective rate, of oxybutynin, which device

comprises:

(a) a first reservoir comprising a therapeutically

effective amount of oxybutynin and a skin

permeation¥enhancing amount of a permeation

(3

enhancer;

(b) a.second reservoir comprising an excess of the

permeation enhancer and substantially free of

15 oxybutynin; ’

(c) a rate-controlling membrane between the first

reservoir and the second reservoir;

(d) a backing on the skin-distal surface of the second

reservoir; and

20 (e) means for maintaining the first and second

reservoirs in oxybutynin— and permeation enhancer-

transmitting relation with the skin.

10. A device according to Claim 9 wherein the oxybutynin is

administered through the skin at a rate of at least 0.08 mg/hour for

25 a predetermined period of time.

11. A device according to Claim 9 wherein the oxybutynin is

administered through the skin at a permeation rate of at least

12 ug/cmz/hr for a predetermined period of time.

12. A device according to Claim 9 wherein the backing is

an permeable to water vapor.
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