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Verbdg.-Nr. Niedrigste Dosis

(mglkg)

j
d
e
d
d
d
d

Tabelle 3; (n entspricht der Anzahl der in den Wert eingegangenen

Versuche)

  
  

 
Die untersuchten Substanzen zeigen eine positive Wirkung auf die

5 Blasenregulation und sind somit geeignet zur Behandlung der

Harninkontinenz.

Es wurden mit anderen Verbindungen weitere Versuche untemommen.

10 Bei allen hier aufgelisteten Substanzen war eine Unterdriickung der

Spontankontraktionen in den Ratten meflbar, wobei Tabelle 4 den

Mittelwert der niedrigsten Dosis aus mindestens 2 Versuchen angibt, bei

der erstmals Kontraktionen fiber einen Zeitraum von 10 min ausbleiben.

Tabelle 4:

Verbdg.-Nr. Niedrigste Dosis

(mg/kg)

n
n

15 Tabelle 4: (n entspricht der Anzahl der in den Wert eingegangenen

Versuche)

  
Die untersuchten Substanzen zeigen eine positive Wirkung auf die

Blasenregulation und sind somit geeignet zur Behandlung der

2 0 Harninkontinenz.

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1001



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1002

“'0 03/099268 PCT/EP03/05529

64

Es wurden mit anderen Verbindungen weitere Versuche unternommen.

Bei allen hier aufgelisteten Substanzen war eine Unterdrflckung der

5 Spontankontraktionen in den Ratten meI3bar, wobei Tabelle 5 den

Mittelwert der niedrigsten Dosis aus mindestens 2 Versuchen angibt, bei

der erstmals Kontraktionen fiber einen Zeitraum von 10 min ausbleiben.

   
 Verbdg.-Nr. Niedrigste Dosis

(mglkg)

0,2 (n=3)

n 0.1 <n=3>

5.3 <n=3>
Tabelle 5:(n entspricht der Anzahl der in den Wert eingegangenen

10 Versuche)

 

 

   

Die untersuchten Substanzen zeigen eine positive Wirkung auf die

Blasenregulation und sind somit geeignet zur Behandlung der

Harninkontinenz und erscheinen darin auch gegenflber Tramadol

15 uberlegen.

AuBerdem wurden die folgenden Substanzen mit dem in der Tabelle 6

dargestellten Ergebnis getestet:

Bei allen aufgelisteten Substanzen war eine Unterdrflckung der

20 Spontankontraktionen in den Ratten metsbar, wobei die Tabelle 6 den

Mittelwert der niedrigsten Dosis aus 3 unabhéngigen Experimenten angibt,

bei der erstmals Kontraktionen fiber einen Zeitraum von 10 min ausbleiben.

Tabelle 6:

Verbindung  

 
 
 

Niedrigste Dosis

(mglkg)
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. Meptazinol 1,0 (n=3)

Codein(Phosphat) 4.7 (n=3)

Tabelle 6; (n entspricht der Anzahl der in den Wert eingegangenen

  

 
 

  
Versuche)

Die untersuchten Substanzen zeigen eine positive Wirkung auf die

Blasenregulation und sind somit geeignet zur Behandlung der

Harninkontinenz.

Beispiel 4: Testsystem Cystometrie an der wachen naiven Ratte

Es wurden cystometrische Untersuchungen an naiven, weiblichen

Sprague-Daw|ey—Ratten nach der Methode von lshizuka et. al. ((1997),

Naunyn-Schmiedeberg’s Arch. Pharmacol. 355: 787 — 793) durchgefilhrt.

Drei Tage nach Implantation von Blasen- und venésen Kathetern wurden

die Tiere im wachen Zustand, frei beweglich untersucht. Der B|asenkathe—

ter wurde an einem Druckaufnehmer und eine Injektionspumpe ange-

schlossen. Die Tiere wurden in Stoffwechselkafige gesetzt, die die

Messung des Hamvolumens erméglichten. Physiologische Kochsalzldsung

wurde in die entleerte Blase infundiert (10 ml/Std.) und Blasendruck und

Miktionsvolumen kontinuierlich aufgezeichnet. Nach einer Stabilisie-

rungsphase wurde eine 20miniJtige Phase aufgezeichnet, die durch nor-

male, reproduzierbare Miktionszyklen gekennzeichnet war. Es wurden

unter anderem die folgenden Parameter bestimmt:

I Schwellendruck (threshcld pressure TP, Blasendruck unmittelbar vor

Miktion),

Blasenkapazitat (bladder capacity BC, Restvolumen nach

vorhergehender Miktion plus Volumen der infudierten Lésung wahrend

der Fflllungsphase),

Interkontraktionsintervall (inter-contraction interval (ICI), das Zeitintervall

zwischen den Miktionen).
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Eine Erhéhung des Schwellendrucks (TP) zeigt eine wichtige

therapeutische Wirkung bei einer der erfindungsgemassen Indikationen an.

Auch das Interkontraktionsintervail (ICI) ist ein wichtiger Parameter zur

5 Messung der physiologischen Wirksamkeit eines Stoffes in der Behandlung

der Harninkontinenz, ebenso wie die'Blasenkapazitéa't (BC). Dabei ist es fur

eine Wirksamkeit aufgrund der sehr heterogenen Ursachen fiir die

Symptomatik dieser Erkrankungsbiider nicht n6tig, alle drei Parameter
positiv zu beeinflussen. Es genugt dahervéllig, wenn nur in einem dieser

10 Parameter eine posive Wirkung festzustellen ist, um in der

Harninkontinenz, erhéhter Miktionsfrequenz oder vermehrtem Hamdrang

einsetzbar zu sein.

Nach der Aufzeichnung von drei reproduzierbaren Miktionszyklen als

15 Von/vert wurden 10 pg/kg Buprenorphin im Vehikel = 0,9 % NaCl i.v.

appliziert und die Wirkung auf die cystometrischen Parameter 90 bis 120

Minuten aufgezeichnet. lm Wirkmaximum wurde der Mittelwert von 3

Miktionszyklen bestimmt und als prozentuaie Veranderung gegenuber dem

Vorwert dargesteilt (Tabelle 7).

20

Die eingesetzte Konzentration entspricht dem ED5o in einem bekannten

Analgesiemodell fur Ratten, dem Tail Flick.

TP BC ICI

Buprenorphin threshold bladder capacity inter-contraction
- ressure interval

- **

Tabelle 7: Beeinflussung der cystometrischen Parameter durch

25 Buprenorphin (Veranderung zum Vorwert [%]); n entspricht der Anzahl der
im Versuch eingesetzten Tiere. Signifikanz (Student T-Test): * p < 0.05; **
p < 0.01; *** p < 0.001.

   
 

 

 

3 0 Buprenorphin zeigt gerade beim TP eine positive Wirkung auf die

Blasenregulation und ist damit prinzipiell geeignet zur Behandlung der
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Harninkontinenz. Allerdings war die eingesetzte Konzentration, die

analgetisch wirksam ist, offenbar zu hoch, da bei 2 der 6 Tiere bereits

Tropf-lnkontinenz auftrat. Bei zwei niedrigeren Konzentrationen, 0,001

mg/kg i.v. und 0,005 mg/kg i.v. trat bei n=6 eine Steigerung des TP von +

5 27,6 % bzw. + 37,5% auf.

Beispiel 5: Testsystem Cystometrie an der wachen geschéidigten

Ratte

10 Dieses Modell simuliert die Dranginkontinenz im Tiermodell; das

eingesetzte Oxyhemoglobin (OxyHb) induziert eine Blasentiberaktivitat.

Es wurden cystometrische Untersuchungen an naiven, weiblichen

Sprague-Dawley-Ratten nach der Methode von Pandita et al. (J. Urol.

15 2000, 164:545-550) durchgefiihrt. Drei Tage nach Implantation von Blasen-

und venésen Kathetern wurden die Tiere im wachen Zustand, frei

beweglich untersucht. Der Blasenkatheter wurde an einem

Druckaufnehmer und eine lnjektionspumpe angeschlossen. Die Tiere

wurden in Stoffwechselkafige gesetzt, die die Messung des Harnvolumens

20 ermdglichten. Physiologische Kqchsalzlésung wurde in die entleerte Blase

infundiert (10 ml/Std.) und Blasendruck und Miktionsvolumen kontinuierlich

aufgezeichnet. Nach einer Stabilisierungsphase wurde eine 20miniJtige

Phase aufgezeichnet, die durch norrnale, reproduzierbare Miktionszyklen

gekenunzeichnet war. Es wurden unter anderem die folgenden Parameter

25 bestimmt:

- Schwellendruck (threshold pressure TP, Blasendruck unmittelbar vor

Miktion),

- Blasenkapazitat (bladder capacity BC, Restvolumen nach

30 vorhergehender Miktion plus Volumen der infudierten Léisung wahrend

der Fflllungsphase),
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I Interkontraktionsintervall (inter-contraction interval (ICI), das Zeitintervall

zwischen den Miktionen).

- Miktionsdruck (micturition pressure MP, maximaler Blasendruck

wahrend einer Miktion).

Eine Erhéhung des Schwellendrucks (TP) zeigt eine wichtige

therapeutische Wirkung bei einer der erfindungsgeméssen lndikationen an.

Auch das Interkontraktionsintervall (ICI) ist ein wichtiger Parameter zur

Messung der physiologischen Wirksamkeit eines Stoffes in der Behandlung

der Haminkontinenz, ebenso wie die Blasenkapazitat (BC). Dabei ist es fur

eine Wirksamkeit aufgrund der sehr heterogenen Ursachen fur die

Symptomatik dieser Erkrankungsbilder nicht nétig, alle Parameter positiv zu

beeinflussen. Es genflgt daher vélltg, wenn nur in einem dieser Parameter

eine positive Wirkung festzustellen ist, um in der Haminkontinenz, erhéhter

Miktionsfrequenz oder vennehrtem Harndrang einsetzbar zu sein.

Nach der Aufzeichnung von drei reproduzierbaren Miktionszyklen als

Vowvert wurden 2.5x10“‘M Oxyhamoglobin im Vehikel = O,9% NaCl in die

Blase infundiert. Die Wirkung auf die cystometrischen Parameter wurden

etwa 20 Minuten aufgezeichnet. lm Wirkmaximum wurde der Mittelwert von

3 Miktionszyklen bestimmt und als prozentuale Veranderung gegenuber

dem Vorwert dargestellt (fabelle 8). Die Behandlung mit Oxyhamoglobin

induziert eine charakteristische Verénderung der cystometrischen

Parameter mit einer Erhéhung des Miktionsdrucksgeiner Erniedrigung der

Blasenkapazitat und einer Verringerung des Interkontraktionsintervals.

Diese Veranderungen bilden die Veranderungen ab, die bei Patienten mit

Dranginkontinenz gefunden werden.

Die Applikation von 5 pglkg Buprenorphin im Vehikel = 0,9 % NaC| i.v. vor

der Applikation von Oxyhamoglobin ist in der Lage die Verénderungen, die

durch Oxyhamoglobin induziert werden, zu unterdrucken und darijber

hinaus noch einen Anstieg des Schwellendrucks zu induzieren (Tabelle 8).
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Tabelle 8:.

 
MP TP Icl

Micturition threshold inter-

pressure pressure ' contraction

min

v: 8,72 11,31 v: 0,92 i 0,10 v: 4,96 i 0,33

OxyHb:
2,5x1O'4M 37 i 8 h: 14,28: 2,53 h: 1,17 1- 0.13 h: 6.70 i 0,88

Diff.: -0,3 %

Tabelle 8: Beeinflussung der cystometrischen Parameterdurch Oxyhéimoglobin

(OxyHb) mit und ohne vorherige Gabe Von Buprenorphin. Angegeben sind
Durchschnittswerte mit Standardabweichungen vor (v) und nach (h) Anwendung

der Substanzen sowie die Veréinderung (Diff.) im Vergleich zum Vorwert [%]; n

entspricht der Anzahl der im Versuch eingesetzten Tiere. Signifikanz (Student T-

Test): * p < 0.05; ** p < 0.01; *** p < 0.001.

Es ist zu erkennen, dafs OxyHb die Blasenparameter deutlich im Sinne

einer Dranginkontinenz negativ beeinflul3t. Diese negative Beeinflufsung

wird durch Buprenorphin aufgehoben und sogar verbessert. So sinkt der

Miktionsdruck im Vergleich zu der durch OxyHb ausgelosten

Dranginkontinenz und auch im Vergleich zur unbehandelten Kontrolie

signifikant. Weiter normalisiert Buprenorphin in diesem

Dranginkontinenzmodell das Interkontraktionsintervall und die
Blasenkapazitét vollkommen und bewirkt weiter eine signifikante und

deutliche Erhohung des Schwellendrucks.

Damit ist der Beweis angetreten, dais Buprenorphin, insbesondere im

Bereich der Dranginkontinenz, fur die das OxyHb-Modell als

Standardmodell steht, eine hervorragende Wirkung zeigt und zwar auch bei

Schéidigung, also im Krankheitsfall.
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Beispiel 6: Parenterale Applikationsform

20 g Tramadol und 1 g Venlafaxin wird in 1 I Wasser fur lnjektionszwecke

bei Raumtemperatur gelést und anschliefiend durch Zugabe von NaCI auf

5 isotone Bedingungen eingestellt.
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Patentanspriiche:

1. Verwendung einerwirkstoffkombination aus wenigstens einer der

5 Verbindungen A und wenigstens einer der Verbindungen B,.mit

Verbindung A ausgewéihlt aus:

Gruppe a) enthaltendz

Tramadol, O-Demethyltramadol, oder O-desmethy|-N-mono-

10 desmethyl-tramadol als freie Base oder Séure und/oder in

Form physiologisch vertréglicher Salze, insbesondere in Form

ihrer physiologisch vertréglichen sauren und basischen Salze

bzw. Salze mit Kationen bzw. Basen oder mit Anionen bzw.

Séuren; in Form der Enantiomere, Diastereomere,

15 insbesondere Mischungen ihrer Enantiomere oder

Diastereomere oder eines einzelnen Enantiomers oder

Diastereomers;

Gruppe b) enthaltendt

o Codein

o Dextropropxyphen

o Dihydrocodein

o Diphenoxylat

o Ethylmorphin

o Meptazinol

- Nalbuphin

- Pethidin (Meperidine)

0 Tilidin

o Tramadol

o Viminol

o Butorphanol
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o Dextromoramid

o Dezocin

o Diacetylmorphin (Heroin)

o Hydrocodon

- Hydromorphon

o Ketobemidon

o Levomethadon

- Levomethadyl-Acetate (I-oc—Acety|methado| (LAAM))

o Levorphanol

o Morphin

- Nalorphin

o Oxycodon

o Pentazocin

o Piritramide

o Alfentanil

o Buprenorphin

o Etorphin

o Fentanyl

o Remifentanil

o Sufentanil

als freie Base oder Séure und/oder in Form physiologisch

vertréglicher Salze, insbesondere in Form ihrer physiologisch

vertréiglichen sauren und basischen Salze bzw. Salze mit

Kationen bzw. Basen oder mit Anionen bzw. Séuren,

gegebenenfalls in Form der Enantiomere, Diastereomere,

insbesondere Mischungen ihreriEnantiomere oder

Diastereomere oder eines einzelnen Enantiomers oder

Diastereomers;

Gruppec) enthaltendz
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1-Phenyl-3-dimethylamino-propanverbindungen geméfl

aligemeiner Formel I

11

10 R 12
R R

R9 R13
x N,CH3

R R2

, worin

x ausgewahlt ist aus OH, F, CI, H oder OC(O)R7 mit R7

ausgewéhlt aus C1_3-Alkyl, verzweigt oder unverzweigt, geséttigt

oder ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert,

R1 ausgewéhlt ist aus C1_4-Alkyl, verzweigt oder unverzweigt,

geséittigt oder ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert,

R2 und R3 jeweils unabhéngig voneinander ausgewéhlt sind aus

H oder C1_4-Alkyl, verzweigt oder unverzweigt, geséttigt oder

ungeséttigt, unsubstituiert oder ein- oder mehrfach substituiert,

oder
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R2 und R3 zusammen einen geséttigten C4-7-Cycloalkylrest

bilden, unsubstituiert oder ein- oder mehrfach substituiert,

R9 bis R13 jeweils unabhéngig voneinander ausgewéhlt sind

aus H, F, Cl, Br, I, CH2F, CHF2, CF3, OH, SH, OR14, OCF3,

SR14, NR17R18, SOCH3, socr=3; so2cH3, SO2CF3, CN,

cooR14, N02, CONR17R18; C1_5-Alkyl, verzweigt oder

unverzweigt, geséittigt oder ungeséittigt. unsubstituiert oder ein-

oder mehrfach substituiert; Phenyl, unsubstituiert oder ein- oder

mehrfach substituiert;

mit R14 ausgewéhlt aus C1_5-Alkyl; Pyridyl, Thienyl,

Thiazoly|, Phenyl, Benzyl oder Phenethyl, jeweils

unsubstituiert oder ein- oder mehrfach substituiert;

PO(O-C1_4-Alky|)2, CO(OC1_5-Alkyl),

CONH-C5H4-(C1_3-Alkyl), CO(C1_5-Alkyl), CO-CHR"-

NHR18, CO-C5H4-R15, mit R15 ortho-OCOC1_3-Alkyl oder

meta- oder para-CH2N(R16)2 mit R15 C1_4-Alkyl oder

4-Morpholino, wobei in den Resten R14, R15 und R16 die

Alkylgruppen verzweigt oder unverzweigt, geséttigt oder

ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert sein kénnen;

mit R17 und R18 jeweils unabhéngig voneinander

ausgewéihlt aus H; C1_5-Alkyl, verzweigt oder unverzweigt,

geséttigt oder ungeséittigt, unsubstituiert oder ein- oder

mehrfach substituiert; Phenyl, Benzyl oder Phenethyl,

jeweils unsubstituiert oder ein- oder mehrfach substituiert,
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oder

R9 und R10 oder R10 und R11 zusammen einen OCH2O-,

OCH2CH2O-, OCH=CH-, CH=CHO-, CH=C(CH3)O-,

5 OC(CH3)=CH-, (CH2)4- oder OCH=CHO-Ring bilden,

als freié Base oder Séure und/oder in Form physiologisch

vertréglicher Salze, insbesondere in Form ihrer physiologisch

vertréiglichen sauren und basischen Salze bzw. Salze mit

10 Kationen bzw. Basen oder mit Anionen bzw. Séuren; in Form

der Enantiomere, Diastereomere, insbesondere Mischungen

ihrer Enantiomere oder Diastereomere oder eines einzelnen

Enantiomers oder Diastereomers;

15

Gruppe d) enthaltendz

substituierte 6-Dimethylaminomethyl-1-phenyl-

cyclohexanverbindungen geméfl allgemeiner Formel ll

20

 
, worin
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. x ausgewéhlt ist aus OH, F, Cl, H oder OC(O)R7 mit R7

ausgewéhlt aus C1_3-Alkyl, verzweigt oder unverzweigt, geséttigt

oder ungeséittigt, unsubstituiert oder ein- oder mehrfach

substituiert,

R‘ ausgewéhlt ist aus C1_4-Alkyl, Benzyl, CF3, OH, OCH2-

C6H5, O-C1.4-Alkyl, CI oder F und

R9 bis R13 jeweils unabhéngig voneinander ausgewéihlt sind aus H,

F, Cl, Br, I, CH2F, cu-n=2, CF3, OH, SH, OR14, OCF3, SR14,

NRWR13, SOCH3, SOCF3; so2cH3, SO2CF3, CN, cooR14, N02,

CONR17R18; C1 -5-Alkyl. verzweigt oder unverzweigt, geséttigt oder

ungeséttigt, unsubstituiert oder ein- oder mehrfach substituiert;

Phenyl, unsubstituiert oder ein- oder mehrfach substituiert;

mit R14 ausgewéhlt aus C1_5-Alkyl; Pyridyl, Thienyl,

Thiazolyl, Phenyl, Benzyl oder Phénethyl, jeweils
unsubstituiert oder ein- oder mehrfach substituiert;

PO(O-C1_4-A|ky|)2, CO(OC1_5-Alkyl),

CONH-C6H4-(C-1-3-Alkyl), CO(C1_5-Alkyl), CO-CHR"-

NHR18, CO-C5H4-R15, mit R15 ortho-OCOC1_3-Alkyl oder

meta- oder para-CH2N(R15)2 mit R15 C1_4-A|kyl oder

4-Morpholino, wobei in den Resten R14, R15 und R15 die

Alkylgruppen verzweigt oder unverzweigt, geséttigt oder

ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert sein kénnen;

mit R17 und R18 jeweils unabhéingig voneinander

ausgewéhlt aus H; C1_5-Alkyl, verzweigt oder unverzweigt,
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geséttigt oder ungeséttigt, unsubstituiert oder ein- oder

mehrfach substituiert; Phenyl, Benzyl oder Phenethyl,

jeweils unsubstituiert oder ein- oder mehrfach substituiert,

oder

R9 und R10 oder R10 und R11 zusammen einen OCHZO-,

OCH2CH2O-, OCH=CH-, CH=CHO—, CH=C(CH3)O—,

OC(CH3)=CH-, (CH2)4- oder OCH=CHO-Ring bilden,

als freie Base oder Séure und/oder in Form physiologisch

vertréglicher Salze, insbesondere in Form ihrer physiologisch

vertréiglichen sauren und basischen Salze bzw. Salze mit

Kationen bzw. Basen oder mit Anionen bzw. Séuren; in Fonn

der Enantiomere, Diastereomere, insbesondere Mischungen

ihrer Enantiomere oder Diastereomere oder eines einzelnen

Enantiomers oder Diastereomers;

undloder

Gruppe e) enthaltendz

6-Dimethylaminomethyl-1—phenyl-cyclohexanverbindungen geméls

allgemeiner Formel III

25

30
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, worin

X ausgewéihlt ist aus OH, F, CI, H oder OC(O)R7 mit R7

ausgewéhlt aus C1_3-Alkyl, verzweigt oder unverzweigt, geséittigt

oder ungeséittigt, unsubstituiert oder ein- oder mehrfach

substituiert, und

1 0

R9 bis R13 jeweils unabhéingig voneinander ausgewéhlt sind

aus H, F, Cl, Br, I, CHZF, CHF2, CF3, OH, SH, OR14, OCF3,

SR14, NR17R13, SOCH3, SOCF3; so2cH3, so2c:F3, CN,

COOR14, N02, CONRWR18; C1_6-Alkyl, verzweigt oder

15 unverzweigt, geséttigt oder ungeséfligt, unsubstituiert oder ein-

oder mehrfach substituiert; Phenyl, unsubstituiert oder ein- oder

mehrfach substituiert;

mit R14 ausgewéihlt aus C-1-5-Alkyl; Pyridyl, Thienyl,

20 Thiazolyl, Phenyl, Benzyl oder Phenethyl, jeweils

unsubstituiert oder ein- oder mehrfach substituiert;

PO(O-C1_4-A|kyl)2, CO(OC1-5-Alkyl),

CONH-C5H4-(C1_3-Alkyl). CO(C1-5-Alkyl), CO-CHR"-
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NHR18, CO—C5H4-R15, mit R15 ortho-OCOC1_3-Alkyl oder

meta- oder para-CH2N(R15)2 mit R13 C1_4-Alkyl oder

4-Morpholino, wobei in den Resten R14, R15 und R15 die

Alkylgruppen verzweigt oder unverzweigt, geséttigt oder

ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert sein kénnen;

mit R17 und R18 jeweils unabhéngig voneinander

ausgewéhlt aus H; C1_5-Alkyl, verzweigt oder unverzweigt,

geséittigt oder ungeséttigt, unsubstituiert oder ein- oder

mehrfach substituiert; Phenyl, Benzyl oder Phenethyl,

jeweils unsubstituiert oder ein- oder mehrfach substituiert,

oder

R9 und R10 oder R10 und R11 zusammen einen OCH2O-,

OCHQCHQO-, OCH=CH-, CH=CHO-, CH=C.(CH3)O-,

OC(CH3)=CH-, (CH2)4- oder OCH=CHO-Ring bilden,

mit der Mafsgabe, daB, wenn R9, R" und R13 H entsprechen,

und einer von R1° oder R12 H und der andere OCH3 entspricht, X

nicht OH sein darf,

als freie Base oder Séure und/oder in Form physiologisch

vertréglicher Salze, insbesondere in Form ihrer physiologisch

vertréglichen sauren und basischen Salze bzw. Salze mit

Kationen bzw. Basen oder mit Anionen bzw. Séuren; in Form

der Enantiomere, Diastereomere, insbesondere Mischungen

ihrer Enantiomere oder Diastereomere oder eines einzelnen

Enantiomers oder Diastereomers;
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und mit wenigstens einer der Verbindungen B, ausgewéhlt aus:

Venlafaxin, Fesoterodin, Solifenacin (YM906), Cizolirtine,

Resiniferatoxin, Nitro-Flurbiprofen, HCT1026, Talnetant,

TAK-637, SL 251039, R 450, Rec 15/3079, (-)-DDMS, NS-

8 und/oder DRP—001,

als freie Base oder Séiure und/oder in Form physiologisch

vertréiglicher Salze, insbesondere in Form ihrer

physiologisch vertréglichen sauren und basischen Salze

Salze mit Kationen bzw. Basen oder mit Anionen bzw.
Séuren, gegebenenfalls in Form der Enantiomere,

Diastereomere, insbesondere Mischungen ihrer

Enantiomere oder Diastereomere oder eines einzelnen

Enantiomers oder Diastereomers;

zur Herstellung eines Arzneimittels zur Behandlung von vermehrtem

Harndrang bzw. Haminkontinenz.

Venn/endung gemé|3 Anspruch 1, dadurch gekennzeichnet, daB die

Verbindung A in Gruppe a) ausgewéhlt ist aus:

Tramadol, (+)-Tramadol, (+)-O-Demethyltramadol oder (+)-O-

desmethyI-N-mono-desmethyl-tramadol,

vorzugsweise Tramadol oder (+)-Tramadol,

insbesondere (+)—Tramado|.

Ven/vendung geméfs Anspruch 1, dadurch gekennzeichnet, daI3 die

Verbindung A in Gruppe b) ausgewéhlt ist aus:

- Codein
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o Dextropropxyphen

o Dihydrocodein

o Diphenoxylat

o Ethylmorphin

o Meptazinol

o Nalbuphin

o Pethidin (Meperidine)

o Tilidin

o Viminol

- Butorphanol

o Dezocin

o Nalorphin

o Pentazocin

- Buprenorphin

, vorzugsweise

o Codein

o Dextropropxyphen

o Dihydrocodein

o Meptazinol

- Nalbuphin

o Tilidin

o Buprenorphin

4. Verwendung geméfl Anspruch 1, dadurch gekennzeichnet, dal3 die

Verbindung A in Gruppe c) ausgewéhlt ist aus Verbindungen gem'a'B

Formel I ffir die gilt:

X ausgewéhlt ist aus
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OH, F, Cl, OC(O)CH3 oder H, vorzugsweise OH, F, OC(O)CH3 _

oder H,

undloder

R1 ausgewéhlt ist aus

C1_4-A|ky|, geséittigt und unsubstituiert, verzweigt oder

unvelzweigt; vorzugsweise CH3, C2H5, C4H9 oder t—Buty|,

insbesondere CH3 oder CZH5,

undloder

R2 und R3 unabhéngig voneinander ausgewéhlt sind aus

H, C1_4-Alkyl, geséttigt und unsubstituiert, verzweigt oder

unverzweigt; vorzugsweise H, CH3, CZH5, i-Propyl oder t-Butyl,

insbesondere H oder CH3, vorzugsweise R3 = H,

oder

R2 und R3 zusammen einen C5-6-Cycloalkylrest bilden, geséttigt

oder ungeséfiigt, unsubstituiert oder ein- oder mehrfach

substituiert, vorzugsweise geséttigt und unsubstituiert,

insbesondere Cyclohexyl.

undloder

R9 bis R13, wobei 3 oder 4 der Reste R9 bis R13 H entsprechen

milssen, unabhéngig voneinander ausgewéihlt sind aus
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H, Cl, F, OH, CF2H, CF3 oder C1_4-Alkyl, geséttigt und

unsubstituiert, verzweigt oder unverzweigt; OR” oder SR”, mit

R“ ausgewéhlt aus C1_-3-Alkyl, gesiéttigt und unsubstituiert,

verzweigt oder unverzweigt;

vorzugsweise H, CI, F, OH, CF2H, CF3, OCH3 oder SCH3

oder R” und R" einen 3,4-OCH=CH-Ring bilden

insbesondere

wenn R9, R" und R13 H entsprechen, einer von R1° oder R12

auch H entspricht, wéhrend der andere ausgewéhlt ist aus:

Cl, F, OH, CF2H, CF3, OR” oder SR”, vorzugsweise OH,

CF2H, OCH3 oder SCH3

oden

wenn R9 und R13 H entsprechen und R” OH, OCH;},, Cl oder F,

vorzugsweise CI, entspricht, einer von R‘° oder R12 auch H

entspricht, wéhrend der andere OH, OCH3, Cl oder F,

vorzugsweise CI, entspricht,

oden

wenn R9, R1°, R12 und R13 H entsprechen, R" ausgewéhlt ist

aus CF3, CF2H, CI oder F, vorzugsweise F,

oden
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wenn R1°, R“ und R12 H entsprechen, einer von R9 oder R13 1

auch H entspricht, wéhrend der andere ausgewéhlt ist aus OH,

OC2H5 oder OC3H7.

5 5. Ven/vendung gem!a'B Anspruch 4, dadurch gekennzeichnet, daB

Verbindungen der Formel I mit R3 = H in Form der Diastereomeren

mit der relativen Konfiguration Ia

 
10

vorliegen, insbesondere in Mischungen mit héherem Anteil dieses

Diastereomeren im Vergleich zum anderen Diastereomeren oder als

reines Diastereomer vervvendet werden

15

undloder

daB die Verbindungen der Formel I in Form des (+)-Enantiomeren,

insbesondere in Mischungen mit héherem Anteil des (+)-

2o Enantiomeren im Vergleich zum (-)-Enantiomeren einer racemischen

Verbindung oder als reines (+)-Enantiomer verwendet werden.

6. Ven/vendung geméfs einem der Ansprfiche 4 oder 5, dadurch

gekennzeichnet, daI3 Verbindung A ausgewéhlt aus folgender

25 Gruppe ven/vendet wird:

- (2RS,3RS)-1-Dimethylamino-3-(3-methoxy-phenyl)-2-
methyl-pentan-3-ol,

- (+)-(2R,3R)-1-Dimethylamino-3-(3-methoxy-phenyl)-2-me-
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thyl-pentan-3-ol, ¢

(ZRS,3RS)-3-(3,4-Dichlorophenyl)-1-dimethy|amino~2-
methyl-pentan-3-ol,

(2RS,3RS)—3-(3—Difluoromethyl-phenyl)-1-dimethy|amino—2-
methyl-pentan-3-oi,

(2RS,3RS)-1-Dirnethylamino-2-methy|-3-(3-methylsu|fany|-
phenyi)-pentan-3-0|,

(3RS)-1-Dimethylamino-3-(3-methoxy-phenyl)-4,4-dimethy|-
pentan-3-ol,

(2RS,3RS)—3-(3-Dimethylamino-1-ethyl-1-hydroxy-2-methyl-
propyl)-phenol,

(1 RS,2RS)-3-(3-Dimethylamino-1-hydroxy-1 ,2-dimethy|-pro-
pyl)-phenol,

(+)-(1R,2R)-3-(3—Dimethy|amino—1-hydroxy-1,2-dimethy|-
propyl)—pheno|,

(+)-(1R,2R)-3~(3-Dimethylamino-1-hydroxy-1,2-dimethy|-pro-
pyl)-phenol, ' I

(-i)1—(1 R,3R)-3-(3-Dimethylamino-1-ethy|-2—methy|-propyl)-p e-no ,

(+)-(1R,2R)-Essigséure-3-dimethylamino-1—ethyi-1—(3-meth-
oxy-phenyl)-2-methyl-propyleste r,

(1 RS)-1 -(1—Dimethy|aminomethyl-cyclohexyl)-1—(3-methoxy-
phenyl)-propan-1-ol,

(2RS, 3RS)—3-(4-Chlorophenyl)—1-dimethylamino-2-methy|-
pentan-3-ol,

(+)-(2R,3R)-3-(3-Dimethy|amino-1-ethyl-1-hydroxy—2-methyl-
propyl)-phenol,

(2RS,3RS)-4-Dimethyiamino-2-(3-methoxy-phenyl)-3-
methyl-butan-2-ol und

(+)-(2R,3R)-4-Dimethylamino-2-(3-methoxy-phenyi)-3-me-
thyl-butan-2-ol,

vorzugsweise als Hydrochlorid.

7. Ven/vendung gemél3 Anspruch 1, dadurch gekennzeichnet, dail die

Verbindung A in Gruppe d) ausgewéihlt ist aus Verbindungen geméfi

Formel ll filr die gilt, dai3:

X ausgewéhlt ist aus

OH, F, CI, OC(O)CH3 oder H, vorzugsweise OH, F oder H,

insbesondere OH,
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undloder

R1 ausgewéihlt ist aus

5

C1_4-Alkyi, CF3, OH, O-C1_4-Alkyl, Cl oder F, vorzugsweise OH,

CF3 oder CH3,

undloder

10

R9 bis R13, wobei 3 oder 4 der Reste R9 bis R13 H entsprechen

milssen, unabhéngig voneinander ausgewéhlt sind aus

H, CI, F, OH, CF2H, CF3 oder C1_4-Alkyl, geséttigt und

15 unsubstituiert, verzweigt oder unverzweigt; OR“ oder SR”, mit

R” ausgewéhlt aus C1_3-Alkyl, geséttigt und unsubstituiert,

verzweigt oder unverzweigt;

vorzugsweise H, Cl, F, OH, CF2H, CF3, OCH3 oder SCH3

20

oder R12 und R” einen 3,4-OCH=CH-Ring bilden,

insbesondere

25 wenn R9, R" und R13 H entsprechen, einer von R1° oder R12

auch H entspricht,wé'1hrend der andere ausgewéhlt ist aus:

Cl, F, OH, CF2H, CF3, 0R“ oder SR14,vorzugsweise OH,

CF2H, OR“ oder SCH3, insbesondere OH oder oc1_3-

30 Alkyl. vorzugsweise OH oder OCH3,
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oden

wenn R9 und R19 H entsprechen und R" OH, OCH3, CI oder F,

vorzugsweise Cl, entspricht, einer von R19 oder R12 auch H

entspricht, wéhrend der andere OH, OCH3, CI oder F,

vorzugsweise Cl, entspricht,

oder,

wenn R9, R19, R12 und R19 H entsprechen, R“ ausgewéhlt ist

-aus CF3, CF2H, Cl oder F, vorzugsweise F,

oder,

wenn R19, R" und R12 H entsprechen, einer von R9 oder R19

auch H entspricht, wéhrend der andere ausgewéhli ist aus OH,

OCZH5 oder OC3H7_

ganz insbesondere bevorzugt,

wenn R9, R" und R19 H entsprechen, einer von R19 oder R12

auch H entspricht, wéhrend der andere ausgewéhlt ist aus:

CI, F, OH, SH, CF2H, CF3,OR14 oder SR”, vorzugsweise OH

oder OR“, insbesondere OH oder OC1_3-Alkyl, vorzugsweise

OH oder OCH3.

8. Venlvendung gem'a'f$ Anspruch 7, dadurch gekennzeichnet, daB

Verbindungen der Formel II in Form der Diastereomeren mit der

relativen Konfiguration Ila
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Ila

vorliegen, insbesondere in Mischungen mit héherem Anteil dieses

Diastereomeren im Vergleich zum anderen Diastereomeren oder als

reines Diastereomer verwendet werden,

und/oder

dal3 die Verbindungen der Fonnel II in Form des (+)-Enantiomeren,

insbesondere in Mischungen mit héherem Anteil des (+)-

Enantiomeren im Vergleich zum (-)-Enantiomeren einer racemischen

Verbindung oder als reines (+)-Enantiomer ven/vendet werden,

Ven/vendung geméls einem der Anspruche 7 oder 8, dadurch

gekennzeichnet, dafs Verbindung A ausgewéhlt aus folgender

Gruppe ven/vendet wird:

(1 RS,3RS,6RS)-6-Dimethylaminomethyl-1-(3-methoxy-
phenyl)-cyclohexan-1,3-diol,

(+)—(1R,3R,6R)-6-Dimethylaminomethyl-1-(3-methoxy-
phenyl)-cyclohexan-1,3-diol,
(1 RS,3RS,6RS)-6-Dimethylaminomethyl-1-(3-hydroxy-
phenyl)-cyclohexan-1,3-diol,
(1 RS,3SR,6RS)-6-Dimethylaminomethyl-1-(3-methoxy-
phenyl)-cyclohexan-1 ,3-diol,
(+)—(1R,2R,5S)—3-(2—Dimethy|aminomethy|—1-hydroxy-5-me-
thyl-cyclohexyl)-phenol oder
(1 RS,2RS,SRS)-3-(2-Dimethylaminomethyl-1-hydroxy-5-tri-
fluoromethyl-cyclohexyl)-phenol,
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vorzugsweise als Hydroch|orid._

Ven/vendung geméfs Anspruch 1, dadurch gekennzeichnet, daB die

Verbindung A in Gruppe e) ausgewéhlt ist aus Verbindungen geméfl

Formel Ill fur die gilt, dafsr

X ausgewéhlt ist aus

OH, F, Cl, OC(O)CH3 oder H, vorzugsweise OH, F oder H,

insbesondere F oder H.

und/oder

R9 bis R13, wobei 3 oder 4 der Reste R9 bis R13 H entsprechen

mussen, unabhéngig voneinander ausgewéhlt sind aus

H, CI, F, OH, CF2H, CF3 oder C1_4-Alkyl, geséttigt und

unsubstituiert, verzweigt oder unverzweigt; OR” oder SR“, mit

R14 ausgewéihlt aus C1_3-Alkyl, geséttigt und unsubstituiert,

verzweigt oder unverzweigt;

vorzugsweise H, CI, OH, CF2H, CF3, OCH3 oder SCH3

oder R12 und R“ einen 3,4-OCH=CH-Ring bilden

insbesondere dadurch gekennzeichnet, dafs,

wenn R9, R" und R13 H entsprechen, einer von R1° oder R12

auch H entspricht, wéhrend der andere ausgewéhlt ist aus:
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Cl, F, OH, CF2H, CF3, OR” oder SR”, vorzugsweise OH,

CFZH, OR” oder SCH3, insbesondere OH oder oc1_3—

Alkyl, vorzugsweise OH oder OCH3,

oden

wenn R9 und R13 H entsprechen und R" OH, OCH3, CI oder F,

vorzugsweise CI, entspricht, einer von Rm oder R12 auch H

entspricht, wéhrend der andere OH, OCH3, Cl oder F,

vorzugsweise CI, entspricht,

oden

wenn R9, R1°, R12 und R13 H entsprechen, R" ausgewéhlt ist

aus CF3, CF2H, Cl oder F, vorzugsweise F,

oden

wenn Rm, R" und R12 H entsprechen, einer von R9 oder R”

auch H entspricht, wéhrend der andere ausgewéhlt ist aus OH,

OC2H5 oder OC3H7,

ganz insbesondere bevorzugt,

wenn R9, R" und R” H entsprechen, einer von Rm oder R12

auch H entspricht, wéhrend der andere ausgewéhlt ist aus:

Cl, F, OH, SH, CF_o_H, CF3, OR” oder SR”, vorzugsweise

OH oder OR“, insbesondere OH oder OC1_3-Alkyl,

vorzugsweise OH oder OCH3.
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11. Vervvendung geméi13 Anspru_ch 10, dadurch gekennzeichnet,daL1.

Verbindungen der Formel III in Form ihrer Diastereomeren mit der

relativen Konfiguration Illa

 

Illa

vorliegen, insbesondere in Mischungen mit héherem Anteil dieses

Diastereomeren im Vergleich zum anderen Diastereomeren oder als

10 reines Diastereomer vewvendet werden

undloder

, daf3 die Verbindungen der Formel III in Form des (+)-Enantiomeren,

15 insbesondere in Mischungen mit héherem Anteil des (+)-

Enantiomeren im Vergleich zum (-)-Enantiomeren einer racemischen

Verbindung oder als reines (+)-Enantiomer verwendet werden.

12. Vervvendung geméfs einem der Ansprfiche 10 oder 11, dadurch

2 0 gekennzeichnet, daB Verbindung A ausgewéhlt aus folgender

Gruppe verwendet wird:

- (+)-(1 R,2R)-3-(2-Dimethylaminomethyl-1-fluoro-cycIohexyl)-
phenoL

- (+)-(1S.28)-3-(2-Dimethylaminomethyl-cyclohexyl)-phenol
oder

- (-)-(1R,2R)-3-(2-Dimethylaminomethyl-cyclohexyl)-phenol,

vorzugsweise als Hydrochlorid.

25
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13. Vervvendung geméfl» einem derAnspri1che 1 bis 12, dadurch

gekennzeichnet, daB die Verbindung B ausgewéhlt ist aus:

5 Fesoterodin, Solifenacin (YM905), Cizolirtine, Resiniferatoxin oder

Venlafaxin.

14. Wirkstoffkombination aus wenigstens einer der Verbindungen A und

wenigstens einer der Verbindungen B, mit Verbindung A

10 ausgewéhlt aus:

Gruppe a) enthaltend:

Tramadol, O-Demethyltramadol oder O-desmethy|-N-mono-

desmethyl-tramadol als freie Base oder Séure und/oder in

15 Form physiologisch vertréglicher Salze, insbesondere in Form

ihrer physiologisch vertréglichen sauren und basischen Salze

bzw. Salze mit Kationen bzw. Basen oder mit Anionen bzw.

Séuren; in Form der Enantiomere, Diastereomere.

insbesondere Mischungen ihrer Enantiomere oder

20 Diastereomere oder eines einzelnen Enantiomers oder

Diastereomers;

Gruppe b) enthaltend:

o Codein

o Dextropropxyphen

- Dihydrocodein

o Diphenoxylat

o Ethylmorphin

o Meptazinol

o Nalbuphin

o Pethidin (Meperidine)
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. Tilidin

o Tramadol -

o Viminol

o Butorphanol

o Dextromoramid

o Dezocin

o Diacetylmorphin (Heroin)

o Hydrocodon

- Hydromorphon

o Ketobemidon

- Levomethadon

o Levomethadyl-Acetate (I-oc-Acetylmethadol (LAAM))

o Levorphanol

o Morphin

o Nalorphin

o Oxycodon

o Pentazocin

o Piritramide

o Alfentanil

o Buprenorphin

o Etorphin

o Fentanyl

o Remifentanil

o Sufentanil

als freie Base oder Séiure undloder in Fonn physiologisch

vertréglicher Salze, insbesondere in Form ihrer physiologisch

vertréglichen sauren und basischen Salze bzw. Salze mit

Kationen bzw. Basen oder mit Anionen bzw. Séuren,

gegebenenfalls in Form der Enantiomere, Diastereomere,

insbesondere Mischungen ihrer Enantiomere oder
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Diastereomere oder eines einzelnen Enantiomers oder

Diastereomers;

Gruppe c) enthaltendz

1—Pheny|-3-dimethylamino-propanverbindungen geméfi

allgemeiner Formel I

11

10 R 12
R R

9 13
R R

, worin

X ausgewéhlt ist aus OH, F, CI, H oder OC(O)R7 mit R7

ausgewéihlt aus C1_3-Alkyl, verzweigt oder unverzweigt, geséttigt

oder ungeséttigt, unsubstituiert oder ein— oder mehrfach

substituiert,

R1 ausgewéhlt ist aus C1_4-Alkyl, verzweigt oder unverzweigt,

geséttigt oder ungeséittigt, unsubstituiert oder ein— oder mehrfach

substituiert,

R2 und R3 jeweils unabhéngig voneinander ausgewéihlt sind aus

H oder C1_4-Alkyl, verzweigt oder unverzweigt, geséttigt oder

ungeséttigt, unsubstituiert oder ein— oder mehrfach substituiert,
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oder

R2 und R3 zusammen einen geséittigten C4-7-Cycloalkylrest

bilden, unsubstituiert oder ein- oder mehrfach substituiert,

R9 bis R13 jeweils unabhéngig voneinander ausgewéhlt sind

aus H, F, Cl, Br, I, CH2F, CHF2, CF3, OH, SH, OR14, OCF3,

SR14. NRVR13, SOCH3, SOCF3; SO2CH3, SO2CF3, CN,

COOR14, NO2,CONR17R18; C1_5-Alkyl, verzweigt oder

unverzweigt, geséttigt oder ungeséttigt, unsubstituiert oder ein-

oder mehrfach substituiert; Phenyl, unsubstituiert oder ein- oder

mehrfach substituiert;

mit R14 ausgewéhlt aus C1_5-Alkyl; Pyridyl, Thienyl,

Thiazolyl, Phenyl, Benzyl oder Phenethyl, jeweils

unsubstituiert oder ein- oder mehrfach substituiert;

PO(O-C1_4-A|ky|)2. CO(OC1_5-Alkyl),

CONH-C5H4-(C1_3-Alkyl), CO(C1_5-Alkyl), CO-CHR17-

NHR“, CO-C5H4-R15, mit R15 ortho-OCOC1_3-Alkyl oder

meta- oder para-CH2N(R16)2 mit R15 C1_4-Alkyl oder

4-Morpholino, wobei in den Resten R14, R15 und R16 die

Alkylgruppen verzweigt oder unverzweigt, geséttigt oder

ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert sein kénnen;

mit R17 und R18 jeweils unabhéingig voneinander

ausgewéhlt aus H; C1_6-Alkyl, verzweigt oder unverzweigt,

geséttigt oder ungeséttigt, unsubstituiert oder ein- oder
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mehrfach substituiert; Phenyl, Benzyl oder Phenethyl,

jeweils unsubstituiert oder ein- oder mehrfach substituiert,

oder

R9 und R10 oder R10 und R11 zusammen einen OCH2O-,

OCH2CH20-, OCH=CH-, CH=CHO-, CH=C(CH3)O-,

OC(CH3)=CH-, (CH2)4- oder OCH=CHO-Ring bilden,

10 als freie Base oder Séiure und/oder in Form physiologisch

vertréiglicher Salze, insbesondere in Form ihrer physiologisch

vertr'a‘gIichen sauren und basischen Salze bzw. Salze mit

Kationen bzw. Basen oder mit Anionen bzw. Séuren; in Form

der Enantiomere, Diastereomere, insbesondere Mischungen

15 ihrer Enantiomere oder Diastereomere oder eines einzelnen

Enantiomers oder Diastereomers;

Gruppe d) enthaltend:

2 0

substituierte 6-Dimethylaminomethyl-1-phenyl-

cyclohexanverbindungen geméll allgemeiner Formel ll
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.11

0 R 12
R

, worin

x ausgewéhlt ist aus OH, F, on, H oder OC(O)R7 mit R7

ausgewéihlt aus C1_3-Alkyl, verzweigt oder unverzweigt, geséttigt

oder ungeséittigt, unsubstituiert oder ein- oder mehrfach

substituiert,

1 0

R‘ ausgewéhlt ist aus C1_4-Alkyl, Benzyl, CF3, OH, OCH2-

C5H5, O-C1_4-Alkyl, Cl oder F und

R9 bis R13 jeweils unabhéingig voneinander ausgewéhlt sind aus H, ,

15 F, Cl, Br, 1, CH2F, CHF2, CF3, OH, SH, OR14, OCF3, SR14,

NR17R18, SOCH3, SOCF3; SO2CH3, so2cF3, CN, cooR14, N02,

CONR1 7R18; C1_5-Alkyl, verzweigt oder unverzweigt, geséttigt oder

ungeséttigt, unsubstituiert oder ein- oder mehrfach substituiert;

Phenyl, unsubstituiert oder ein- oder mehrfach substituiert;

2 o

mit R14 ausgewéihlt aus C1_5-Alkyl; Pyridyl, Thienyl,

Thiazolyl, Phenyl, Benzyl oder Phenethyl, jeweils

unsubstituiert oder ein- oder mehrfach substituiert;
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PO(O-C1_4-Alky|)2, CO(OC1_5-Alkyl),

CONH-CGH4-(C1_3-Alkyl), CO(C1_5-Alkyl), CO-CHR"-

NHR18, CO-C5H4-R15, mit R15 ortho-OCOC1_3-Alkyl oder

meta- oder para-CH2N(R15)2 mit R16 C1_4-Alkyl oder

4-Morpholino, wobei in den Resten R“, R15 und R16 die

Alkylgruppen verzweigt oder unvetzweigt, geséttigt oder

ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert sein kénnen;

mit R17 und R18 jeweils unabhéngig voneinander

ausgewéhlt aus H; C1_5-Alkyl, verzweigt oder unverzweigt,

geséttigt oder unges!a'ttigt, unsubstituieft oder ein- oder

mehrfach substituiert; Phenyl, Benzyl oder Phenethyl,

jeweils unsubstituiert oder ein- oder mehrfach substituiert,

oder

R9 und R10 oder R10 und R11 zusammen einen OCH2O-,

OCH2CH2O-, OCH=CH-, CH=CHO-, CH=C(CH3)O-,

OC(CH3)=CH-, (CH2)4- oder OCH=CHO-Ring bilden,

als freie Base oder Séure und/oder in Form physiologisch

vertréiglicher Salze, insbesondere in Form ihrer physiologisch

vertréiglichen sauren und basischen Salze bzw. Salze mit

Kationen bzw. Basen oder mit Anionen bzw. Séuren; in Form

der Enantiomere, Diastereomere, insbesondere Mischungen

ihrer Enantiomere oder Diastereomere oder eines einzelnen

Enantiomers oder Diastereomers;

undloder
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Gruppe e) enthaltendz

6-Dimethylaminomethyl-1-phenyl-cyclohexanverbindungen geméifi

allgemeiner Formel Ill

11

10 R 12
R

9 3

R X F?

CH3

Ill

, worin

x ausgewéhlt ist aus OH, F, CI, H oder OC(O)R7 mit R7

ausgewéhlt aus C1_3-Alkyl, verzweigt oder unverzweigt, geséittigt

oder ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert, und

R9 bis R13 jeweils unabhéngig voneinander ausgewéhlt sind

aus H, F, Cl, Br, I, CH2F, CHF2, CF3, OH. SH, oR14, oc_1=3,

sR14,NR17R18, SOCH3, SOCF3; so2cH3, so2cF3, CN,

COOR14, N02, CONRWR18; C1_5-Alkyl, verzweigt oder

unverzweigt, geséttigt oder ungeséttigt, unsubstituiert oder ein- 1

oder mehrfach substituiert; Phenyl, unsubstituiert oder ein- oder

mehrfach substituiert;
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mit R14 ausgewéhlt aus C1_5-Alkyl; Pyridyl, Thienyl,

Thiazolyl, Phenyl, Benzyl oder Phenethyl, jeweiis

unsubstituiert oder ein- oder mehrfach substituiert;

PO(O-C1_4-Alky|)2. CO(OC1_5-Alkyl),

CONH—C5H4-(C-[-3-Alkyl), CO(C1-5-Alkyl), co-cHR"—

NHR18, CO-C5H4-R15, mit R15 ortho—OCOC1_3-Alkyl oder

meta- oder para-CH2N(R15)2 mit R15 C1_4-Alkyl oder

4-Morpholino, wobei in den Resten R“, R15 und R15 die

Alkylgruppen verzweigt oder unverzweigt, geséittigt oder

ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert sein kénnen;

mit R17 und R18 jeweils unabhéngig voneinander

ausgewéhlt aus H; C1_5-Alkyl, verzweigt oder unverzweigt,

geséttigt oder ungeséttigt, unsubstituiert oder ein- oder

mehrfach substituiert; Phenyl, Benzyl oder Phenethyl,

jeweils unsubstituiert oder ein- oder mehrfach substituiert,

oder

R9 und R10 oder R10 und R11 zusammen einen OCH2O-,

0CH2CH20-, OCH=CH-, CH=CHO-, CH=C(CH3)O-,

OC(CH3)=CH-, (CH2)4- oder OCH=CHO-Ring bilden,

mit der Mafigabe, dafs, wenn R9, R” und R13 H entsprechen,

und einer von R1° oder R12 H und der andere OCH3 entspricht, X

nicht OH sein darf,

als freie Base oder Séure und/oder in Form physiologisch

vertréiglicher Salze, insbesondere in Form ihrer physiologisch

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1038



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1039

10

15

20

25

30

W0 03/099268 PCT/EP03/05529

101

vertréglichen sauren und basischen Salze bzw. Salze mit _

Kationen bzw. Basen oder mit Anionen bzw. Séuren; in Form

der Enantiomere, Diastereomere, insbesondere Mischungen

ihrer Enantiomere oder Diastereomere oder eines einzelnen

Enantiomers oder Diastereomers;

und mitwenigstens einer der Verbindungen B, ausgewéihlt aus:

Venlafaxin, Fesoterodin, Solifenacin (YM905), Cizolirtine.

Resiniferatoxin, Nitro-Flurbiprofen, HCT1026, Talnetant,

TAK-637, SL 251039, R 450, Rec 15/3079, (-)—DDMS, NS-

8 und/oder DRP-O01,

als freie Base oder Séure undloder in Form physiologisch

vertréiglicher Salze. insbesondere in Form ihrer

physiologisch vertréglichen sauren und basischen Salze

bzw. Salze mit Kationen bzw. Basen oder mit Anionen bzw.

Séiuren, gegebenenfalls in Form der Enantiomere,

Diastereomere, insbesondere Mischungen ihrer

Enantiomere oder Diastereomere oder eines einzelnen

Enantiomers oder Diastereomers.

15. Wirkstoffkombination geméifi Anspruch 14, dadurch gekennzeichnet,

dal3 die Verbindung A in Gruppe a) ausgewéhlt ist aus:

Tramadol, (+)-Tramadol, (+)-O—Demethy|tramadol oder (+)-O-

desmethyl-N-mono-desmethyl-tramadol,

vorzugsweise Tramadol oder (+)-Tramadol,

insbesondere (+)-Tramadol.

16. Wirkstoffkombination geméifl» Anspruch 14, dadurch gekennzeichnet,

dafl die Verbindung A in Gruppe b) ausgewéihlt ist aus:
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- Codein

o Dextropropxyphen

- Dihydrocodein

o Diphenoxylat

o Ethylmorphin

o Meptazinol

o Nalbuphin

o Pethidin (Meperidine)

. Tilidin

o Viminol

o Butorphanol

o Dezocin

o Nalorphin

o Pentazocin

o Buprenorphin

, vorzugsweise

o Codein

o Dextropropxyphen

o Dihydrocodein

o Meptazinol

o Nalbuphin

o Tilidin

o Buprenorphin

17. Wirkstoffkombination geméifl» Anspruch 14, dadurch gekennzeichnet,

def!» die Verbindung A in Gruppe c) ausgewéhlt ist aus

Verbindungen geméfl Formel I fflr die gilt, dais:
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X ausgewéhlt ist aus

OH, F, CI, OC(O)CH3 oder H, vorzugsweise OH, F, OC(O)CH3

oder H,

undloder

R1 ausgewéhlt ist aus

C1_4-Alkyl, geséittigt und unsubstituiert, verzweigt oder

unverzweigt; vorzugsweise CH3, CZH5, C4H9 oder t-Butyl,

insbesondere CH3 oder C2H5,

undloder

R2 und R3 unabhéngig voneinander ausgewéhlt sind aus

H, C1_4-Alkyl, geséttigt und unsubstituiert, verzweigt oder

unverzweigt; vorzugsweise H, CH3, C2H5, i-Propyl oder t-Butyl,

insbesondere H oder CH3, vorzugsweise R3 = H,

oder

R2 und R3 zusammen einen C5-5-Cycloalkylrest bilden, geséttigt

oder ungeséttigt, unsubstituiert oder ein- oder mehrfach

substituiert, vorzugsweise geséittigt und unsubstituiert,

insbesondere Cyclohexyl.

undloder

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1041



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1042

10

15

20

25

30

W0 03/099268 PCT/EP03/05529

104

R9 bis R13, wobei 3 oder 4 der Reste R9 bis R13 H entsprechen

mflssen, unabhéngig voneinander ausgewéihlt sind aus

H, Cl, F, OH, CF2H, CF3 oder C1_4-Alkyl, geséittigt und

unsubstituiert, verzweigt oder unverzweigt; OR” oder SR”, mit

R” ausgewéihlt aus C1_3-Alkyl, geséttigt und unsubstituiert,

verzweigt oder unverzweigt;

vorzugsweise H, Cl, F, OH, CF2H, CF3, OCH3 oder SCH3

oder R” und R“ einen 3,4-OCH=CH-Ring bilden

insbesondere

wenn R9, R" und R13 H entsprechen, einer von R1° oder R12

auch H entspricht, wéihrend der andere ausgewéhlt ist aus:

Cl, F, OH, CF2H, CF3, 0R“ oder SR“, vorzugsweise OH,

CFZH, OCH3 oder SCH3

oden

wenn R9 und R13 H entsprechen und R” OH, OCH3, CI oder F,

vorzugsweise Cl, entspricht, einer von R1° oder R12 auch H

entspricht, wéihrend der andere OH, OCH3, CI oder F,

vorzugsweise CI, entspricht,

oden

wenn R9, R”, R12 und R13 H entsprechen, R" ausgewéhlt ist

aus CF3, CFZH, CI oder F, vorzugsweise F,
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oden

wenn R”, R“ und R12 H entsprechen, einer von R9 oder R13

auch H entspricht, wéihrend der andere ausgewéihlt ist aus OH,

5 OC2H5 oder OC3H7.

18. Wirkstoffkombination geméfs Anspruch 17, dadurch gekennzeichnet,

daf3 die Verbindungen der Formel I mit R3 = H in Form der

Diastereomeren mit der relativen Konfiguration la

10

R9 R1 ox

I

R CH
R11 R13 2 3

R12

Ia

vorliegen, insbesondere in Mischungen mit héherem Anteil dieses

15 Diastereomeren im Vergleich zum anderen Diastereomeren oder als

reines Diastereomer

undloder

20 dal3 die Verbindungen der Formel I in Form des (+)-Enantiomeren,

insbesondere in Mischungen mit hfiherem Anteil des (+)-

Enantiomeren im Vergleich zum (-)-Enantiomeren einer racemischen

Verbindung oder als reines (+)-Enantiomer vorliegen.

25 19. Wirkstoffkombination geméfs einem der Anspruche 17 oder 18,

dadurch gekennzeichnet, dafz die Verbindung A ausgewéihlt ist aus

folgender Gruppe:
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(2RS,3RS)-1-Dimethylamino-3-(3-methoxy-phenyl)-2-
methyl-pentan—3-ol,

(+)-(2R,3R)-1-Dimethylamino-3-(3-methoxy-phenyl)-2-me-
thyl-pentan-3-ol,

(2RS,3RS)-3-(3,4-Dich|orophenyI)-1-dimethy|amino-2-
methyl-pentan-3-0|,

(2RS,3RS)-3-(3-Difluoromethyl-phenyl)-1-dimethy|amino-2-
methyl-pentan-3-ol,

(2RS,3RS)-1-Dimethylamino-2-methyl-3-(3-methylsuIfanyl-
phenyl)-pentan-3-ol,

(3RS)-1-Dimethylamino-3-(3-methoxy-phenyl)-4,4-dimethyl—
pentan-3-ol,

(2RS,3RS)-3-(3-Dimethylamino-1-ethyl-1—hydroxy-2-methy|-
propyl)-phenol,

(1 RS,2RS)-3-(3-Dimethylamino-1-hydroxy-1 ,2-dimethyl-pro-
pyl)-phenol,

(+)-(1 R,2R)-3-(3—Dimethy|amino-1-hydroxy-1 ,2-dimethyl-
propyl)-phenol,

(+)-(1 R,2R)-3-(3-Dimethylamino-1 -hyd roxy-1 ,2-dimethyl—pro-
pyl)-phenol,

(-)-(1 R,2R)-3-(3-Dimethy|amino-1—ethy|-2—methy|-propy|)-
phe-nol,

(+)-(1R,2R)-Essigséiure-3-dimethylamino-1-ethyl-1-(3-meth-
oxy-phenyl)-2-methyl-propylester,

(1 RS)-1-(1-Dimethylaminornethy|-cyclohexyl)-1-(3-methoxy-
phenyl)-propan-1-ol,

(2RS, 3RS)-3—(4-ChIorophenyl)-1-dimethy|amino-2-methyl-
pentan-3-ol,

(+)-(2R,3R)-3-(3-Dimethylamino-1-ethyl-1-hydroxy-2-methyl-
propyl)-phenol,

(2RS,3RS)-4-Dimethylamino-2-(3-methoxy-phenyl)-3-
methyl-butan-2-0| und

(+)-(2R,3R)—4-Dimethylamino-2-(3-methoxy—phenyl)-3-me-
thyl-butan-2-ol,

vorzugsweise als Hydrochlorid.

20. Wirkstoffkombination geméifs Anspruch 14, dadurch gekennzeichnet,

dal3 die Verbindung A in Gruppe d) ausgewéhlt ist aus

Verbindungen geméfl» Formel ll fflr die gilt, dafl»:

X ausgewéihlt ist aus
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OH, F, C|, OC(O)CH3 oder H, vorzugsweise OH, F oder H,

insbesondere OH,

undloder

R‘ ausgewéihlt ist aus

C1_4-Alkyl, CF3, OH, O-C1_4-Alkyl, Cl oder F, vorzugsweise OH,

CF3 oder CH3,

10

undloder

R9 bis R13,wobei 3 oder4 der Reste R9 bis R” H entsprechen

mflssen, unabh'a'ngig voneinander ausgewéhlt sind aus

15

H, CI, F, OH, CFZH, CF3 oder C1_4-Alkyl, geséttigt und

unsubstituiert, verzweigt oder unverzweigt; OR14'oder SR”, mit

R14 ausgewéhlt aus C1_3-Alkyl, geséittigt und unsubstituiert,

veuzweigt oder unverzweigt;

20

vorzugsweise H, Cl, F, OH, CF2H, CF3, OCH3 oder SCH3

oder R12 und R“ einen 3,4-OCH=CH-Ring bilden,

25 insbesondere

wenn R9, R“ und R13 H entsprechen, einer von R'° oder R12

auch H entspricht, wéhrend der andere ausgewéhlt ist aus:
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CI, F, OH, CF2H, CF3, OR“ oder SR14,vorzugsweise OH,

CF2H, OR“ oder SCH3, insbesondere OH oder oc1_3—

Alkyl, vorzugsweise OH oder OCH3,

oden

wenn R9 und R13 H entsprechen und R" OH, OCH3, CI oder F,

vorzugsweise Cl, entspricht, einer von'R1° oder R12 auch H

entspricht, wéhrend der andere OH, OCH3, CI oder F,

vorzugsweise CI, entspricht,

oden

wenn R9, R”, R12 und R13 H entsprechen, R" ausgewéhlt ist

aus CF3, CF2H, CI oder F, vorzugsweise F,

oden

wenn R1°, R" und R12 H entsprechen, einer von R9 oder R13

auch H entspricht, wéhrend der andere ausgewéhlt ist aus OH,

OC2H5 oder OC3H7'

ganz insbesondere bevorzugt,

wenn R9, R" und R13 H entsprechen, einer von R1° oder R”

auch H entspricht, wéihrend der andere ausgewéhlt ist aus:

on, F, OH, SH, CF2H, CF3, OR” oder SR“, vorzugsweise OH

oder OR”, insbesondere OH oder OC1_3-Alkyl, vorzugsweise

OH oder OCH3.
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21. Wirkstoffkombination geméts Anspruch 20, dadurch gekennzeichnet,

daB die Verbindungen der Formel II in Form der Diastereomeren mit

der relativen Konfiguration Ila

 
5 _ ||aV

vorliegen, insbesondere in Mischungen mit héherem Anteil dieses

Diastereomeren im Vergleich zum anderen Diastereomeren oder als

reines Diastereomer,

10

undloder

daI3 die Verbindungen der Formel II in Form des (+)-Enantiomeren,

insbesondere in Mischungen mit héherem Anteil des (+)-

15 Enantiomeren im Vergleich zum (-)-Enantiomeren einer racemischen

Verbindung oder als reines (+)-Enantiomer vorliegen.

22. Wirkstoffkombination geméfs einem der Ansprflche 20 oder 21,

dadurch gekennzeichnet, dafs Verbindung A ausgewéhlt ist aus

20 folgender Gruppe:

- (1 RS,3RS,6RS)-6-Dimethylaminomethy|-1—(3-methoxy-
phenyl)-cyclohexan-1,3-diol,

- (+)-(1R,3R,6R)-6-Dimethylaminomethyl-1—(3-methoxy-
phenyl)-cyclohexan-1,3-diol,

- (1 RS,3RS,6RS)-6-Dimethylaminomethyl-1-(3-hydroxy-
phenyl)-cyclohexan-1 ,3-diol,

- (1 RS,3SR,6RS)-6-Dimethylaminomethyl-1—(3-methoxy-
phenyl)-cyc|ohexan—1 ,3-diol,

- (+)-(1R,2R,5S)-3-(2-Dimethylaminomethyl-1-hydroxy-5-me-

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1047



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1048

10

15

20

25

W0 03/099268

23.

PCT/EP03/05529

110

thyl-cyclohexyl)-phenol oder

- (1RS,2RS,5RS)-3-(2—Dimethy|aminomethyl-1-hydroxy-5-tri-
fluoromethyl-cyclohexyl)-phenol,

vorzugsweise als Hydrochlorid.

Wirkstoffkombination geméifs Anspruch 14, dadurch gekennzeichnet,

dal3 die Verbindung A in Gruppe e) ausgewéhlt ist aus

Verbindungen gemé'1i3 Formel Ill fur die gilt, dais:

X ausgewéihlt ist aus

OH, F, CI, OCiO)CH3 oder H, vorzugsweise OH, F oder H,
insbesondere F oder H.

undloder

R9 bis R13, wobei 3 oder 4 der Reste R9 bis R” H entsprechen

mflssen, unabhéingig voneinander ausgewéihlt sind aus

H, Cl, F, OH, CF2H, CF3 oder C1_4-Alkyl, geséittigt und

unsubstituiert, verzweigt oder unverzweigt; OR” oder SR", mit

R“ ausgewéhlt aus C1_3-Alkyl, geséttigt und unsubstituiert,

verzweigt oder unverzweigt;

vorzugsweise H, Cl, F, OH, CF2H, CF3, OCH3 oder SCH3

oder R12 und R" einen 3,4-OCH=CH-Ring bilden

insbesondere dadurch gekennzeichnet, dais,
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wenn R9, R" und R13 H entsprechen, einer von R1° oder R12

auch H entspricht, wéhrend der andere ausgewéihlt ist aus:

Cl, F, OH, CF2H, CF3, OR” oderSR14, volzugsweise OH,

CF2H, OR” oder SCH3, insbesondere OH oder OC1_3-

Alkyl, vorzugsweise OH oder OCH3,

oden

wenn R9 und R” H entsprechen und R" OH, OCH3, CI oder F,

vorzugsweise CI, entspricht, einer von R'° oder R12 auch H

entspricht, wéhrend der andere OH, OCH3, Cl oder F,

vorzugsweise Cl, entspricht,

oden

wenn R9, R10, R12 und R13 H entsprechen, R” ausgewéhlt ist

aus CF3, CF2H, CI oder F, vorzugsweise F,

oden

wenn R1°, R“ und R12 H entsprechen, einer von R9 oder R13

auch H entspricht, wéihrend der andere ausgewéhlt ist aus OH,

OC2H5 oder OC3H7,

ganz insbesondere bevorzugt,

wenn R9, R" und R13 H entsprechen, einer von R10 oder R12

auch H entspricht, wéhrend der andere ausgewéhlt ist aus:
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CI, F, OH, SH, CF2H, CF3, OR“ oder SR“, vorzugsweise

OH oder OR”, insbesondere OH oder OC1_3-Alkyl.

vorzugsweise OH oder OCH3.

5 24. Wirkstoffl<ombination geméB Anspruch 23, dadurch gekennzeichnet,

dais die Verbindungen der Formel III in Form ihrer Diastereomeren

mit der relativen Konfiguration Illa

 

10 Illa

vorliegen, insbesondere in Mischungen mit héherem Anteil dieses

Diastereomeren im Vergleich zum anderen Diastereomeren oder als

reines Diastereomer

15

undloder

, daf$ die Verbindungen der Formel III in Form des (+)-Enantiomeren,

insbesondere in Mischungen mit héherem Anteil des (+)-

2o Enantiomeren im Vergleich zum (-)—Enantiomeren einer racemischen

Verbindung oder als reines (+)-Enantiomer vorliegen.

25. Wirkstofikombination geméifs einem der Anspruche 23 oder 24,

dadurch gekennzeichnet, daI3 die Verbindung A ausgewéhlt ist aus

25 Vfolgender Gruppe:

- (+)-(1R,2R)-3-(2-Dimethy|aminomethy|~1-fluoro-cyclohexy|)-
phenol,
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- (+)-(1S,2S)-3-(2-Dimethylaminomethyl-cyclohexyl)-phenol
oder

- (-)-(1 R,2R)-3-(2-Dimethylaminomethyhcyclohexyl)-phenol,

vorzugsweise als Hydrochlorid.

26. Wirkstoffkombination geméifs einem der Ansprflche 14 bis 25, dadurch

5 gekennzeichnet, dal3 die Verbindung B ausgewéhlt ist aus:

Fesoterodin, Solifenacin (YM905), Resiniferatoxin, Cizolirtine oder

Venlafaxin.

10 27. Arzneimittel, vorzugsweise zur Behandlung von vermehrtem

Hamdrang bzw. Harninkontinenz, enthaltend eine

Wirkstoffkombination geméfl einem der Ansprijche 14 bis 26 sowie

gegebenenfalls geeignete Zusatz- und/oder Hilfsstoffe.

15
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II\'RNAT|ONAL SEARCH REPORT nal Application No

PCT/EP 03/05529
  

A. CLASSIFICATION OF s BJECT MATTER

IPC 7 A61K31 135 A61K31/137 A61K31/485

According to intemailonal Patent Classification (IPC) orto both national classification end IPC :. -.

B. FIELDS SEARCHED _

Minimum documentation searched (classification system followed by classification symbols)
IPC 7 A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the Intemationai search (name of data base and, where practical, search terms used)

EPO—Internal, WPI Data, PAJ, BIOSIS, EMBASE

O. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° Citation of document. with indication, where appropriate, oi the relevant passages Relevant to claim No.

Y DE 199 47 747 A (GRUENENTHAL GMBH)

12 April 2001 (2001-04-12)

claims 1,2

Y PANDITA R K ET AL: "Actions of tramadol

on the micturition reflex in awake, freely
moving rats."

NEUROUROLOGY AND URODYNAMICS,
vol. 20, no. 4, 2001, pages 439-440,
XP008020732

31st Annual Meeting of the International
Continence S0ciety;Se0ul, South Korea;
September 18-21, 2001
ISSN: 0733-2467

* Seite 440, Absatz "Conclusions" *

_/__

 
M Further documents are listed in the continuation of box C. E Patent family members are listed in annex.
" Special categories of cited documents:

'A' document defining the general state 01‘ the art which is not
considered to be of particular relevance

'E' earlier document but published on or after the intemationai
filing date

‘L’ dowment which may throw doubts on priority ciaim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

'0' document referring to an oral disclosure, use, exhibition orother means

'P' document published prior to the intemationai tiling date but
later than the priority date claimed

Date of the actual completion of the lntemaiional search

21 August 2003

Name and mailing address oi the ISA
European Patent Ofiice. P.B. 5818 Patenttaan 2
NL — 22230 HV Ftiswijk

Tel. (+31-70) 340-2040. Tx. 31 651 epo nl,
Fax: (+3140) 340-3016

Form PCT/|SAl21 0 (second sheet) (July 1992)

'T' later document published after the international filing date
or priority date and not in coniiict with the application but

fitted hi.) understand the principle or theory underlying thevent on

‘X’ document of particular relevance; the claimed Inventioncannot be considered novel or cannot be considered to
involve an inventive step‘when the document is taken atone

‘Y’ document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when thedocument is combined with one or more other such docu-

mflts, fitich combination being obvious to a person skilled
e a

'8.‘ document member of the same patent iamily

Date of mailing of the lntemationai search report

25/09/2003

Authorized ofiicer

Beranova, P
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|N'RNATlONAL SEARCH REPORT   
Inte - nal Application No

PCT/EP 03/05529
C.(Conllnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT

Category " Cltallon oi‘ document. with lndlcallomwhere appropnale, of lhe relevant passages Relevanl lo claim No.

US 5 658 908 A (MCNUTT JR ROBERT WALTON

ET AL) 19 August 1997 (1997-08-19)

   
   

 

 

 
 

 column 6, line 22 - line 24
column 14, line 48

  MALINOVSKY J-M ET AL: "THE URODYNAMIC
EFFECTS OF INTRAVENOUS OPIOIDS AND
KETOPROFEN IN HUMANS"

ANESTHESIA AND ANALGESIA, WILLIAMS AND

WILKINS, BALTIMORE, MD, US,
vol. 87, no. 2, August 1998 (1998-08),
pages 456-461, XP001064299
ISSN: 0003-2999

* Seite 460, linke Spalte, letzter Absatz*

  
  

  
  
  

  
  

PALMER K R ET AL: "DOUBLE-BLIND
CROSS-OVER STUDY COMPARING LOPERAMIDE
CODEINE AND DIPHENOXYLATE IN THE TREATMENT
OF CHRONIC DIARRHEA"

GASTROENTEROLOGY, SAUNDERS, PHILADELPHIA,
PA,, US,

vol. 79, no. 6, December 1980 (1980-12),
pages 1272-1275, XP001065241
ISSN: 0016-5085

* Seite 1275, linke Spalte, letzter Absatz*

 

  
  
  
  
  

  

DURAND A ET AL: "Drug therapy for urinary
incontinence"

PRESSE MEDICALE 06 MAY 2000 FRANCE,

vol. 29, no. 16, 6 May 2000 (2000-05-06),
pages 917-922, XP008020716
ISSN: 0755-4982

page 920, right-hand column, paragraph 2

  
  
  

  

  EP 1 072 260 A (NOVOSIS PHARMA AG)

31 January 2001 (2001-01-31)
claims 1,18

 
  

 
RIPPLE MARY 6 ET AL: "Lethal combination

of tramadol and multiple drugs affecting
serotonin."

AMERICAN JOURNAL OF FORENSIC MEDICINE AND

PATHOLOGY,
vol. 21, no. 4, December 2000 (2000-12),
pages 370-374, XP008020715
ISSN: 0195-7910

page 372, left-hand column, paragraph 2

_/__

  
  

  

  

Form PCTIISAI21O (eonllnuatlon at second sheet) (July 19%)
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Il\‘FlNATl0NAL SEARCH REPORT

  
  
  

  
  

 
  
 

Int nal Application No

PCT/EP o3/05529

Category ° Citation oi dowmenl. with lndicatiomwhere appropriaxe. ot the relevant passages Relevant to claim No.

KRONER BEVERLY A ET AL: “Pharmacotherapy

trials of urinary incontinence in the

geriatric patient: A review of current '
literature findings."
JOURNAL OF GERIATRIC DRUG THERAPY,

vol. 7, no. 1, 1992, pages 23-55,
XPO08020717
ISSN: 8756-4629
tabie 2

Fotm PCTI|slV21D (continuation of second shaet)(Ju)y19m)

page 3 of 3
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INTERNATIONAL SEARCH REPORT
  lntemational application No.

!’.C'L/.EB_03_/95i2.2

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This intemational searchreporthas notbeenestablishedinrespect ofcertainclaims underArticle 17(2)(9.) for the followingreasons:

   

  
1. I: ClaimsNos.:

because they relate to subject matter not required to be searched by this Authority, namely:

 

  

ClaimsNos.:

because they relate to parts ofthe international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be canied out, specifically: r

 
  

 

see supplemental Sheet additionnal matter PCT/1sA/210

  

  
 

 

3. D Claims Nos.:
because they are dependent claims and are not drafied in accordance with the second and third sentences ofRule 6.4(a).

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

2. D As allsearchable claims couldbe searchedwithoutefibrtjustifyinganadditionalfee, thisAuthority didnotinvitepayment
of any additional fee.

As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report isrestricted to the invention first mentioned in the claims; it is covered by claims Nos.:  

 
  

Remark on Protest D The additional Search fees were accompanied bythe applicant’s protest.

E] No protest accompanied the payment ofadditional Search fees.

Form PCT/lSAl210 (continuafion of first sheet (1)) (July 1992)
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INTERNATIONAL SEARCH R_EPO_l_l_T
Intemational application No.

!’.C1‘../E_1_’03105_§.22

Box 1.2

The current Claims 1, l3, l4, 26 and 27 relate to a disproportionately large number of

possible compounds, of which only a small portion are supported by the description (PCT

Article 6) and/or can be regarded as having been disclosed in the application (PCT

Article 5). In the present case the claims lack the proper support and the application lacks

the requisite disclosure to such an extent that it appears impossible to carry out a

meaningful search covering the entire range of protection sought. The search was

therefore directed to the parts of the claims that appear to be clear, supported and

disclosed in the above sense, that is the compounds specified in the exemplary
embodiments.

The applicant is advised that claims or parts of claims relating to inventions in respect of

which no international search report has been established cannot normally be the subject

of an international preliminary examination (PCT Rule 66.1(e)). In its capacity as

lnternational Preliminary Examining Authority the EPO generally will not carry out a

preliminary examination for subjects that have not been searched. This also applies to

cases where the claims were amended after receipt of the international search report (PCT

Article 19) or where the applicant submits new claims in the course of the procedure

under PCT Chapter II.

Fom1PCT/ISA/210 "”' " "
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DE 19947747 A 12-04-2001

INURNATIONAL SEARCH REPORT
lntormatlon on patent family members

DE
AU
CA

W0‘
EP

HU
JP
US

 
lnte

 

19947747 A1
7907600 A
2386381 A1
0124783 A2
1217998 A2
0202776 A2

2003510350 T

2003069314 A1

onal Application No

PCT/EP 03/05529

Patent document Publication Patent famlly Publication
cited in search report data member(s) date

12-04-2001

10-05-2001

12-04-2001
12-04-2001
03-07-2002

28-02-2003
18-03-2003
10-04-2003 

US 5658908 A 19-08-1997 AT
AU
AU
CA

DE
DK
EP

W0
IL
JP
JP

NZ
US
US
US

' 2002052007

237597 T
675928 B2

3457393 A
2129046 A1

69332882 01

649414 T3
0649414 A1
9315062 A1

104582 A
3109832 B2

7503247 T
246916 A

5681830 A

5574159 A
5854249 A

A
A
  

15-05-2003
27-02-1997
01-09-1993
05-08-1993
22-05-2003
11-08-2003
26-04-1995
05-08-1993
30-10-1998

20-11-2000
06-04-1995

27-08-1996
28-10-1997

12-11-1996
29-12-1998
02-05-2002

02-08-1994..—.___.._._._.—_..___—__._____.__.____.__._._.__._.._.__.__.__.__..._..___._.__._._.__—_.___._.____.j__

  A 31-01-2001

  
1072260

 

 

Fomi PCTIISA/210 (paiem iamliy arnax) (Juiy 1992)
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INTERNATIONWR FECHERCHENBERICHT
PCT/EP o3/05529

A. KLASSIFIZIEFIUNGD ANMELDUNGSGEGE smuoes

IPK 7 A61K31 135 A61K31 137 A61K31/485

Nach der Intemallonalen Palemklasslfixatlon (IPK) oder nach der nallonalen Klasslfikatlon und der IPK

B. nscnencnierrre GEBIETE _
Recherchlener Mlndestprfitsloff (Klasslfikalionssystem und Klassilikallonssymbole )
IPK 7 A61K

Flechemhlene aber nichl zum Mlndestprmsloff gehorende Verfiffenllidiungen. soweh dlese unler die recherchlenen Geblele fallen

Wfihrend der lmemallonalen Recherche konsulllerte elektronische Datenbank (Name der Daxenbank und evu. verwendete Suchbegrltfe)

EPO-Internal, WPI Data, PAJ, BIOSIS, EMBASE

C. ALS WESENTLICH ANGESEHENE UNTERLAGEN

Kategorie° Bezelch nung der Veréflenulchung. soweil eriorderllch unler Angabe der In Betracht kommenden Telle Betr. Anspruoh Nr.

Y DE 199 47 747 A (GRUENENTHAL GMBH)

12. April 2001 (2001-04-12)

Ansprfiche 1,2

PANDITA R K ET AL: "Actions of tramadol

on the micturition reflex in awake, freely
moving rats."

NEUROUROLOGY AND URODYNAMICS,
Bd. 20, Nr. 4, 2001, Seiten 439-440,
XP008020732

31st Annual Meeting of the International

Continence Society;Seoul, South Korea;
September 18-21, 2001
ISSN: 0733-2467

* Seite 440, Absatz "Conclusions" *

___ _/--

weitere Veroffentllchungen sind der Fonselzung von Feld C zu E Slehe Anhang Patentfamilleentnehmen

‘’ Besondere Kategorlen von angegebenen Veroffemlichungen : 'T' Sp§2ereVer6ffent1lchung,d1e nach dem lmemauonalen Anmeldedalum
'A' Verfitfentllchung, die den allgemeinen Stand der Technlk dennien. °"°' “em P"°'“5‘5d““!'“ V“-'5“°“‘“°’“ WW3" 3131"“ "1" ‘*5’

W "W als be-°*°"de's bedeueam anmehen is‘ ’é?n’2§L‘¥.’"%."'°“L§2}{i:"2§a::“SS,2';”"'o::2“aZf§}‘;“.,“‘$‘n3§i “Tm
'E' élleres Dokumem. das ledoch ersl am oder nach dem intemalionalen Theofle §ngé’;,'§b9,. [519 ps 9 age

A"’"°'ded3’"’" "e'5“9"’”°’“ W°’d9" '5’ ‘X’ Veréfienlllchung von besonderer Bedeutung; die beanspruchle Erfindung'L' Verafienlllchung, die geelgnel Isl, einen Prioritéilsanspruch zwellelhali er- kann allein autgrund uleser Verofientrichung nlchl als neu oderaut

sclécginenlzugiafhen. age; ducmh die das Ver\l’5flentIlctt1’1IxcrIi‘gsda1l;JerP gtinerrd erfinderlscher Tallgkell beruh end belrachtet werdenan ren In e erc n er in genannten erfiflen ung e we en . . .

soil oder die nus elnem andaren besonderen Grund angegeben Is! (Me Y vk‘:r,?,??,',1g‘§hal,'2glY?g"t;:§.?;,'g§,:‘:: ggggfifinfégfiefiiaggaucfigg Emndung
a“59°‘“h“) werden, wenn die Verfifienulchung mix elner oder mehreren anderen

'0' Verfiffenlllchung. dip slch aufelne mflndliche Oflenbamns. Verfiffentllchungen dleser Kate one In Verbindung gebrachl wird und
elne Benulzung. eme Ausstellung oder andere Maflnahmen bezlehl mesa verbindung ffiy einen Fag mam naheuegend |51'P' Veréfrentuchung, die vor dem lntemationalen Anmeldedatum. aber nach . . - . .
dem beansprucmen Prioritélsdalum verfiffenlllchi worden isl & Ve'°fi°“md"‘"9- d'° M"9"°d de's5lbe“ Pa'e““°"‘m° 5‘

Datum des Abschlusses der lnlematlonalen Recherche Absendedatum des intemationalen Recherchenbericms

21. August 2003 25/09/2003

Name und Postanschrltl der Intemailonalen Recherchenbehbrda Bevollméchligter Bediensteier
Europélsches Patenlamt, P.B. 5818 Palemlaan 2

¥LL- 2280 HV Flijswljk Te (+31 -70) 340-2040, x. 31 651 epo nl. —
Fax; (+31:/o) 340-3016 Ber a“°V3 : P

Forrnblatt PCT/ISA/210 (Ball 2) (Jul! 1992)
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INTERNATIONUR RECHERCHENBERICHT   

onales Aktenzelchen

PCT/EP 03/05529

IAEHAEENAIIANEEEMEEHANAEEHEAOAOENMEEIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Bezeichnung der Verfiflemllchung, soweit ertordenlch unter Angabe der in Belmont kommenden Telle Betr. Ansprudx Nr.
us 5 658 908 A (MCNUTT JR ROBERT NALTON

ET AL) 19. August 1997 (1997-08-19)

lnte

  

  
  

  
  
  
  

  

  
  

  
  
  
  

  

 
  
  

  
 

  
  

  
  
  

 

  

Spalte 6, Zeile 22 — Zeile 24
Spa1te 14, Zei1e 48

MALINOVSKY J-M ET AL: "THE URODYNAMIC

EFFECTS OF INTRAVENOUS OPIOIDS AND
KETOPROFEN IN HUMANS"

ANESTHESIA AND ANALGESIA, NILLIAMS AND

NILKINS, BALTIMORE, MD, US, -
Bd. 87, Nr. 2, August 1998 (1998-08),
Seiten 456-461, XPO01064299
ISSN: 0003-2999

* Seite 460, Tinke Spa1te, letzter Absatz
=|=

PALMER K R ET AL: "DOUBLE-BLIND
CROSS-OVER STUDY COMPARING LOPERAMIDE
CODEINE AND DIPHENOXYLATE IN THE TREATMENT
OF CHRONIC DIARRHEA"

GASTROENTEROLOGY, SAUNDERS, PHILADELPHIA,
PA,, us,
Bd. 79, Nr. 6, Dezember 1980 (1980-12),
Seiten 1272-1275, XPO01065241
ISSN: 0016-5085

* Seite 1275, 1inke Spa1te, Tetzter Absatz
=1:

 

DURAND A ET AL: "Drug therapy for urinary
incontinence“

PRESSE MEDICALE 06 MAY 2000 FRANCE,

Bd. 29, Nr. 16, 6. Mai 2000 (2000-05-06),
Seiten 917-922, XPD08020716
ISSN: 0755-4982

Seite 920, rechte Spalte, Absatz 2

EP 1 072 260 A (NOVOSIS PHARMA AG)
31. Januar 2001 (2001-01-31)

Ansprfiche 1,18 '

RIPPLE MARY 6 ET AL: "Lethal combination

of tramado1 and multiple drugs affecting
serotonin."
AMERICAN JOURNAL OF FORENSIC MEDICINE AND

PATHOLOGY,

Bd. 21, Nr. 4, Dezember 2000 (2000-12),
Seiten 370-374, XPOO8020715
ISSN: 0195-7910

Seite 372, Tinke Spalte, Absatz 2

_/__

Formblah PCTIISAI210 (Fonsetzung von Elan 2) (Juli 1992)
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lnte nales Aktenzelchen

PCT/EP 03/05529

C.(FortsetzLmg) ALS WESENTLICH ANGESEHENE UNTERLAGEN

Bezelchn ung der Verbftentllchung, sowell erforderlich unter Angahe der In Betracht kommenden Teila Betr. Ansptuch Nr.

KRONER BEVERLY A ET AL: "Pharmacotherapy
triaTs of urinary incontinence in the

Seite 3 von 3

geriatric patient: A review of current

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1060

  
  
 

literature findings.”

JOURNAL OF GERIATRIC DRUG THERAPY,
Bd. 7, Nr. 1, 1992, Seiten 23-55,
XP008020717
ISSN: 8756-4629

TabeTTe 2

 
  

  
  

  

 
Formhlah PCMSN210 (Fortsefzung vm BT32! 2) (Juli 1992)
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.«- mationales Aktenzelchen

PCT/EP 03/05529INTERNATIONALER HECHERCHEN BERICHT "

Feld I Bemerkungen zu den Anspniohen. die sich als nichl recherchierbar emiesen haben (Fortsetzung von Punk‘! 2 aut Blah 1 =

Gemals Artlkel 17(2)a) wurde aus lolgenden Grfinden far bestimmte Ansprtlche keln Recherchenberlchl erstellt:

 

1. El Ansproche Nr.weil sie slch auf Gegenstilnde bezlehen, zu deren Recherche die Behilrde nlcht verpfllchtet lst, néimllch

2. IE Ansprflche Nr. 'well sie sich auf Telle der lntematlonalen Anmeldung beziehen, die den vorgeschriebenen Anfordenlngen so wenlg entsprechan,
dais elne sinnvolle Internationale Recherche nlcht durchgelilhrtwerden kann. némllch

siehe Zusatzblatt WEITERE ANGABEN PCT/ISA/210

3. E, Ansprfiche Nr.
well es slch clabel um abhfinglge Ansprllche handelt, dle nlcht enlsprechend Sat: 2 und 3 der Regal 6.4 a) abgefafit slnd.

 
Feld II Bemeukungen bei mangelnder Einheitlichkeit der Erfindung (Forisetzung von Punk: 3 auf Blatt 1)

Die intematlonale Fieeherchenbehorde hat restgestellt, dal3 dlese internationals Anmeldung mehrere Erfindungen enthéilt:

1. Da der Anmelder alle erforderlichen zusatzllchen Recherchengebilhren rechlzeltlg entrlchtet hat, ersueckt sich dleser
Intemalionale Recherchenbericht auf alle recherchlerbaren Ansprtlche.

Da tfir alle reoherchlerbaren Ansprfiche die Recherche ohne elnen Arbeltsaufwand durchgelilhrt werden konnte, der elne
zusétzliehe Recherchengebilhr gerechtfertigl hérlte, hat die Behbrde nlcht zur Zahlung elner solchen Gebohr aufgafordert.

3. De der Anmelder nur elnige der erforderllchen zusfitzllchen Rechemhengebilhren rechtzeitlg enlflchtet hat, erstreokt sloh dleser
inlemationale Flecherchenberlcht nur auf die Ansprfiche, for die Gebflhren entrlchtel worden slnd. namllch auf die
Ansprilche Nr.

4. El Der Anmelder hatdle ertorderllchen zusatzlichen Recherchengebnhren nlcht rechtzeltlg entnchtet. Der Internationale Recher-
chenbaricht beschreinkt slch daher aul die In den Ansprilchen zuerst erwaihnte Erfindung; diese Ist in iolgenden Ansprllchen er-faBt:

Bemerkungen hinsichtlich eines Widerspruchs I: Die zueétzlichen Gebfihren wurden vom Anmelder unter Wlderspmch gezahlt.

E] Die Zahlung zusatzllcher Recherchengebflhren erfolgte ohne Wlderspruch.

Fnrmhlnfl on-r/isn/91n lFnnsnt7uncI von Blatt 1 11ll(.lul| 1998)
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Intemationales Aktenzelchen PCTIE P 03 05529

wemane ANGABEN PCT/ISAI 210 .. ..

Fortsetzung von Fe1d I.2

Die geltenden Patentansprfiche 1, 13, 14, 26 und 27 beziehen sich auf eine

unverha1tn1sm§Big groBe Zahi m6g1icher Verbindungen, von denen sich nur
ein kieiner Anteil im Sinne von Art. 6 PCT auf die Beschreibung stfitzen
und a1s im Sinne von Art.5 PCT in der Patentanme1dung offenbart geiten
kann. Im vorliegenden Fa11 fehit den Patentansprfichen die entsprechende
Stfitze und fehit der Patentanme1dung die nfitige Offenbarung in einem
solchen MaBe, daB eine sinnvo11e Recherche fiber den gesamten erstrebten
Schutzbereich unmfigiich erscheint. Daher wurde die Recherche auf die

Tei1e der Patentansprfiche gerichtet, welche im o.a. Sinne a1s gestfltzt
und offenbart erscheinen, namlich die Verbindungen, wie sie in den
Ausffihrungsbeispieien angegeben sind.

Der Anmeider wird darauf hingewiesen, daB Patentansprflche, oder Tei1e von
Patentansprfichen, auf Erfindungen, ffir die kein internationaler

Recherchenbericht erste11t wurde, normalerweise nicht Gegenstand einer
internationalen vorlfiufigen Prfifung sein kfinnen (Regel 66.1(e) PCT). In
seiner Eigenschaft als mit der internationalen vorifiufigen Prfifung
beauftragte Behfirde wird das EPA also in der Regel keine vorléufige
Prfifung fflr Gegenstfinde durchffihren, zu denen keine Recherche vorliegt.
Dies gilt auch ffir den Fall, daB die Patentansprflche nach Erhalt des

internationalen Recherchenberichtes geindert wurden (Art. 19 PCT), oder
ffir den Fa11, daB der Anmelder im Zuge des Verfahrens gem§B Kapitei II
PCT neue Patentansprfiche voriegt.
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MODIFIED RELEASE, MULTIPLE UNIT DRUG DELIVERY SYSTEMS

FIELD OF THE INVENTION

The technical field of the invention relates to modified release multiple unit

systems, and methods ofpreparing these systems, which can be easily compressed into

tablets or filled into capsules or sachets without affecting the desired release

characteristics of the pharmaceutical active ingredients incorporated within the systems.

BACKGROUND OF THE INVENTION

The need to improve the clinical results ofmodified release formulations is well

documented in the prior art. This is particularly important for drugs that have short half-

lives, have region specific absorption, produce gastric irritation, or have other side effects

at high plasma concentrations. One of the most common methods of achieving modified

drug release involves the use ofmonolithic systems designed to have modified release

characteristics. These monolithic systems vary from osmotic drug delivery systems to

bioerodible or non-erodible matrix based systems.

Although a major portion ofthe modified release formulations currently prescribed

are monolithic systems, they nonetheless suffer from a few serious drawbacks. Intentional

or accidental breakdown of the delivery system is one of the limitations that may cause

dose dumping. Dose dumping may lead to toxic or fatal effects, depending on the

pharmaceutical compound. Further, the gastric emptying of the comparatively large

monolithic systems is variable and is dependent on the presence or absence of food, as

well as the type of food taken by the patient.

These disadvantages have prompted a shift in modified release technology from

the use ofmonolithic systems to multiple unit systems, wherein each individual unit is

formulated with modified release characteristics. The final dosage form consists of a

collection of the multiple units, compressed into a tablet, or filled into a capsule or sachet.

When administered, the individual units are dispersed fieely into the gastrointestinal

contents, avoiding the high local concentration of drug which may lead to irritation of

gastrointestinal mucosa. Also, the performance of the dosage form is independent of inter-

and intra-patient variability in gastric emptying time because of the small size of the

individual units that make up the system. This technology has the added advantages of (1)

allowing the production ofnumerous doses and strengths without the need for formulation
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or process changes; (2) delivery of incompatible agents together in a single dosage form;
and (3) delivery ofparticles or individual units that have different release characteristics to

achieve desired release profile.

Each individual unit of the multiple unit system is either: (a) an inert core or pellet

coated with one or more layers ofdrug and other release controlling polymeric substances;

or (b) a drug-containing core or pellet optionally coated with one or more layers ofrelease

controlling polymeric substances.

A common problem with modified release, multiple unit systems is the rupturing

or cracking of the release controlling layers or membrane of the core, or the fiagmentation

of the core, due to the mechanical stress generated during the compression of cores or

individual units into a tablet or filling into a capsule or sachet. Various approaches are

described in the prior art for formulating multiple unit systems with a desired mechanical

strength. For example, U.S. Patent No. 4,713,248 discloses a water-based film comprising

a homogenous combination of a water dispersible film forming agent and a polymeric

substance that forms a film over a controlled release multiple unit formulation containing

an active substance.

U.S. Patent No. 5,783,215 describes the use of inert and non-soluble cores of glass

or sand particles and soluble cores, such as sugar spheres, which are capable of

withstanding mechanical stress, in combination with a plasticizing layer of a hydrophilic

polymer containing the drug, optionally with additional layers of the polymer not

containing the drug, layered between the core and the release controlling membrane.

SUMNIARY OF THE INVENTION

In one general aspect there is provided a multiple unit dosage form that includes

multiple units. Each unit includes at least one core having an outer surface; a first coating

layer surrounding at least a portion of the outer surface of the core and having an outer

surface, the coating layer including one or both of one or more active pharmaceutical

ingredients and one or more rate controlling polymers; and an outer layer. The outer layer

includes a material that is one or both of elastic and compressible.

Embodiments of the multiple unit dosage form may include one or more of the

following features. For example, the core may include the one or more rate controlling

polymers. The core may include the one or more active pharmaceutical ingredients. The

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1066



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1067

10

15

20

25

30

W0 03/103537 PCT/IB03/02186

core may include the rate controlling polymer and the active pharmaceutical ingredient.

The first coating layer may include the one or more active pharmaceutical ingredients.

The core may include one or more of sugar, a non-pareil seed, microcrystalline

cellulose, celphere, sand silicon dioxide, glass, plastic, polystyrene, hydroxypropyl

methylcellulose. The sugar may include one or more of glucose, mannitol, lactose, xylitol,

dextrose, and sucrose. The core may include one or more ofan insoluble material, a -

soluble material, and a swellable material.

The rate controlling polymer may include one or more ofcellulosic polymers,

methacrylic acid polymers, and waxes. The rate controlling polymer may include one or

more of ethylcellulose, hydroxypropyl methylcellulose, hydroxypropyl cellulose,

methylcellulose, carboxymethylcellulose, hydroxymethylcellulose, and

hydroxyethylcellulose, hydroxypropylmethyl phthalate, cellulose acetate phthalate, and
cellulose acetate trimellitate.

The one or more active pharmaceutical ingredients may include one or more of

antidepressants, antidiabetics, antiulcers, analgesics, antihypertensives, antibiotics,

antipsychotics, antineoplastics, antimuscarinics, diuretics, antimigraine agents, antivirals,

anti-inflammatory agents, sedatives, antihistaminics, antiparasitic agents, antiepileptics

and lipid lowering agents. The one or more active pharmaceutical ingredients may include

one or more of enalapril, captopril, benazepril, lisinopril, ranitidjne, famotidine, ranitidjne

bismuth citrate, diltiazem, propranolol, verapamil, nifedipine, acyclovir, ciprofloxacin,

simvastatin, atorvastatin, lovastatin, venlafaxine, citalopram, paroxetine, selegiline,
midazolam, fluoxetine, acarbose, buspirone, nimesulide, captopril, nabumetone,

glimepiride, glipizide, etodolac, nefazodone and their pharmaceutically acceptable salts.

The one or more active pharmaceutical ingredients may be one or both of glipizide and

venlafaxine or their salts.

The multiple unit dosage form may further include one or more additional layers.

The additional layers are positioned between (a) one or more of the core and the first

coating layer and (b) surrounding at least a portion of the first coating layer. The one or

more additional layers include one or more of a seal coat, a film forming layer, a rate

controlling polymer, and an active pharmaceutical ingredient. The seal coat may be one or

more of hydroxypropyl methylcellulose, polyvinyl pyrrolidone, and methacrylic acid
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copolymers. The film forming layer may be one or more of ethyl cellulose,

hydroxypropyl methylcellulose, hydroxypropyl cellulose, methyl cellulose,

carboxymethylcellulose, hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropyl

methyl phthalate, cellulose acetate, cellulose acetate trimelliatate, cellulose acetate

‘ phthalate, waxes, polyethylene glycol, and methacrylic acid polymers.

The multiple unit dosage form may further include an outer layer on the outer

surface of the unit and the outer surface includes a material that is one or both of elastic

and compressible. The material in the outer layer may be one or more wax materials. The

wax material may be one or more polyethylene glycols (PEGS). The PEGs may differ by

molecular weight. The polyethylene glycol (PEG) may be one or more ofPEG 600, PEG

4000, PEG 6000, PEG 8000, and PEG 20000. The waxy material may be from about 1%

to about 15% by weight of the total tablet weight or from about 1% to about 100% by

weight of the weight of the core and first coating layer. The waxy material may be_ applied
to each unit as a solution, suspension, dispersion, or hot melt technique. The solution,

suspension, or dispersion may be made using a solvent. The solvent may be one or more

of methylene chloride, isopropyl alcohol, acetone, methanol, ethanol, and water.

The active pharmaceutical ingredient may be glipizide and may be present in one

or both of the core and the first coating layer. The multiple unit dosage form may further

include a buffering agent with the glipizide in one or both of the core and the first coating

layer. The buffering agent may be one or more of dibasic sodium phosphate, sodium

ascorbate, meglumine, sodium citrate trimethanolarnine, sodium hydroxide, potassium

hydroxide, calcium hydroxide, magnesium hydroxide, ammonia, tertiary sodium

phosphate, diethanolarnine, ethylenediamine, and L-lysine.

In the multiple unit dosage form, one or more of the core and the first coating layer

may include one or more pharmaceutically acceptable excipients. The pharmaceutically

acceptable excipients may include surfactants, binders, diluents, disintegants, lubricants,

glidants, plasticizers, stabilizers, and coloring agents. The surfactants may include one or

more of a non-ionic surfactant, an ionic surfactant, mono fatty acid esters of

polyoxyethylene sorbitan, polyoxyethylene (20) sorbitan monooleate (Tween 80),

polyoxyethylene (20) sorbitan monostearate (Tween 60), polyoxyethylene (20) sorbitan

monolaurate (Tween 20), an anionic surfactant, sodium lauryl sulfate, polyoxyethylene

castor oil derivative, polyoxyethyleneglycerol triiricinoleate castor oil, polyoxyl 35 castor

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1068



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1069

10

15

20

25

30

W0 °3"°3“37 PCT/lB03/02186

oil, Cremophor EL, and Vitamin E TPGS, d-alpha—tocopheryl polyethylene glycol 1000

succinate, polyethoxylated fatty acids and their derivatives, polyethylene glycol 400

distearate, polyethylene glycol - 20 dioleate, polyethylene glycol 4-150 mono dilaurate,

polyethylene glycol -20 glyceryl stearate, alcohol — oil transesterification products,

polyethylene glycol — 6 corn oil, polyglycerized fatty acids, polyglyceryl — 6 pentaoleate,

propylene glycol fatty acid esters, propylene glycol monocaprylate, mono and

diglycerides, glyceryl ricinoleate, sterol and sterol derivatives, sorbitan fatty acid esters

and their derivatives, polyethylene glycol — 20 sorbitan monooleate and sorbitan

monolaurate, polyethylene glycol alkyl ether or phenols, polyethylene glycol — 20 cetyl

ether, polyethylene glycol — 10 — 100 nonyl phenol, sugar esters, sucrose monopalmitate,

polyoxyethylene — polyoxypropylene block copolyrners, poloxamer, sodium caproate,

sodium glycocholate, soy lecithin, sodium stearyl fumarate, propylene glycol alginate,

octyl sulfosuccinate disodium, and palmitoyl carnitine.

The binders may include one or more of methyl cellulose, hydroxypropyl cellulose,

hydroxypropyl methylcellulose, polyvinylpyrrolidone, gelatin, gum arabic, ethyl cellulose,
polyvinyl alcohol, pullulan, pregelatinized starch, agar, tragacanth, sodium alginate, and

propylene glycol. The diluents may include one or more of calcium carbonate, calcium

phosphate-dibasic, calcium phosphate-tribasic, calcium sulfate, microcrystalline cellulose,

silicified microcrystalline cellulose, cellulose powdered, dextrates, dextrins, dextrose

excipients, fi'uctose, kaolin, lactitol, lactose, mannitol, sorbitol, starch, starch

pregelatinized, sucrose, sugar compressible, and sugar confectioners. The disintegrants
include one or more of starch, croscarmellose, crospovidone, and sodium starch glycolate.

‘The lubricants and glidants include one or more ofcolloidal anhydrous silica, stearic acid,

magnesium stearate, calcium stearate, talc, hydrogenated caster oil, sucrose esters of fatty

acid, microcrystalline wax, yellow beeswax, and white beeswax. The plasticizers include

one or more ofpolyethylene glycol, triethyl citrate, triacetin, diethyl phthalate, and dibutyl

sebacate. The stabilizers include one or more of antioxidants, buffers, and acids.

The multiple unit dosage form may further include one or more pharmaceutically

acceptable excipients around the individual units. The dosage form may be a tablet and

the tablet may be formed by application of a compressive force. The dosage form may be

a capsule.
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The active pharmaceutical ingredients of the multiple unit dosage form may be one

or more of atorvastatin and amlodipine, metformin and glipizide, simvastatin and ramipril,

simvastatin and amlodipine, metfonnin XL and glipizide XL, ramipril and atorvastatin,

ramipril and amlodipine, metformin XL and glimiperide, fosinopril and amlodipine.

In another general aspect, there is provided a process for the preparation of a

multiple unit dosage form. The process includes providing at least one core having an

outer surface, forming a coated core by applying one or more coating layers to the core

such that the one or more coating layers surround at least a portion of the outer surface of

the core or the coating layers, forming an individual unit by applying a waxy material to

the coated core to form a wax layer, and combining one or more units to form a multiple

unit dosage form. One or both of the core and the coating layers includes one or more rate

controlling polymers and active pharmaceutical ingredients.

Embodiments of the process may include one or more of the following features.

For example, the process may further include applying one or both of a seal layer or a film

forming layer between the core and the coating layer, between the one or more coating

layers, and between the one or more coating layers and the wax layer. The waxy material

may be one or more polyethylene glycols (PBGs) of one or more molecular weights. The

polyethylene glycols (PEG) may be one or more ofPEG 600, PEG 4000, PEG 6000, PEG

8000, and PEG 20000. The waxy material may be from about 1% to about 15% by weight

of the total tablet weight. The waxy material may be from about 1% to about 100% by

weight of the weight of the core and the one or more coating layers.

Applying the waxy material may include applying a coating of a solid waxy
material by using a hot melt technique. Applying the Waxy material may include applying

a coating ofwaxy material by using as one or more of a solution, a suspension, and a

dispersion. The solution or the suspension may be prepared in a solvent. The solvent may

be selected from one or more ofmethylene chloride, isopropyl alcohol, acetone, methanol,

ethanol, and water.

The core may be an inert core. The core may include one or more

pharmaceutically acceptable excipients. The core may include one or more active

pharmaceutical ingredients. The one or more active pharmaceutical ingredients may be

one or more of antidepressants, antidiabetics, antiulcers, analgesics, antihypertensives,
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antibiotics, antipsychotics, antineoplastics, antimuscarinics, diuretics, antimigraine agents,

antivirals, anti—infla.rnmatory agents, sedatives, antihistaminics, antiparasitic agents,

antiepileptics and lipid lowering agents. The one or more active pharmaceutical

ingredients may be one or more of enalapril, captopril, benazepril, lisinopril, ranifidine,

famotidjne, ra.nitidine bismuth citrate, diltiazem, propranolol, verapamil, nifedipine,

acyclovir, ciprofloxacin, simvastatin, atorvastatin, lovastatin, venlafaxine, citalopram,

paroxetine, selegiline, midazolarn, fluoxetine, acarbose, buspirone, nimesulide, captopril,
nabumetone, glimepiride, glipizide, etodolac, nefazodone and their pharmaceutically

acceptable salts. In particular, the active pharmaceutical ingredient may be venlafaxine or

glipizide.

The core may be prepared by extrusion-spheronization. The extmsion— .

spheronization process may include granulating an inert core material with or without

other pharmaceutical excipients with a binder solution to fonn a wet mass, passing the wet

mass through an extruder to form extrudates, and spheronizing the extrudates. The/core

may be prepared by granulation. The granulation process may include wetting a dry mix

of core material with or Without other pharmaceutical excipients with a binder solution.

The units may be prepared by coating the cores with active pharmaceutical

ingredients and rate controlling polymers. The units may be prepared by coating cores

with a first layer comprising an active pharmaceutical ingredient and a second outer layer

comprising a rate controlling polymer.

The process may fiirther include applying a seal coat or a film forming layer

between the core and the subsequent layers. The process may fiirther include applying a

seal coat or a film forming layer between a layer comprising an active pharmaceutical

ingredient and a layer comprising a release rate controlling polymer

The rate controlling polymer may include one or more of cellulosic polymers,

methacrylic acid polymers, and waxes. The rate controlling polymer may be one or more

of ethylcellulose, hydroxypropyl methylcellulose, hydroxypropyl cellulose,

methylcellulose, carboxymethylcellulose, hydroxymethylcellulose, hydroxyethylcellulose,

hydroxypropylmethyl phthalate, cellulose acetate phthalate, and cellulose acetate

trimellitate.
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In another general aspect, a method for preparing a modified release multiple unit

dosage form includes providing a core having a coating, forming individual units by

coating the coated core with a coating material that is one or both of compressible and

elastic, and forming the dosage form by combining one or more individual units. One or

both of the core and the coating may be one or more rate controlling polymers and one or

more active pharmaceutical ingredients.

Embodiments of the method ofpreparing a modified release multiple unit dosage

form may include one or more of the following features, including any one or more of the

features described above. For example, the coating material may be a waxy material. The

coating material may be a polyethylene glycol. Combining one or more individual units

may include filling the individual units into a capsule or sachet or compressing the

individual units into a tablet.

In another general aspect, a method of treating a medical condition includes

administering a multiple unit tablet for oral ingestion. Each unit includes a core, one or

more layers surrounding the core, and an outer layer. The core includes one or more of a

pharmaceutically acceptable excipient, an active pharmaceutical ingredient, and a rate

controlling polymer. The one or more layers includes one or more of a pharmaceutically

acceptable excipient, an active pharmaceutical ingredient, a rate controlling polymer, a

sealing layer, and a film forming layer. The outer layer includes a material that is one or

both ofcompressible or elastic to partially or completely absorb a compressive force

exerted in combining the units.

Embodiments of the method oftreating a medical condition may include one or

more of the following features, including any one or more of the features described above.

For example, the material of the outer layer may be a waxy material. The waxy material

may be one or more polyethylene glycols of different molecular weights.

In another general aspect, a combination drug, multiple unit dosage form includes
first units and second units. Each first unit includes at least one core having an outer

surface, a first coating layer surrounding at least a portion of the outer surface of the core

and having an outer surface, and an outer layer surrounding at least a portion of an outer

surface of the first coating layer, the first coating layer including a first active

pharmaceutical ingredient. Each second unit includes at least one core having an outer

8
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surface, a first coating layer surrounding at least a portion of the outer surface of the core

and having an outer surface, and an outer layer surrounding at least a portion of an outer

surface of the first coating layer, the first coating layer including a second active

pharmaceutical ingredient. One or both of the cores and the coating layers may include

the rate controlling polymer. One or both of the outer layers may include a waxy material.

Embodiments of the combination drug, multiple unit dosage form may include one

or more of the following features, including any one or more ofthe features described

above. For example, waxy material may include one or more polyethylene glycols.

In another general aspect, a multiple unit dosage form includes multiple units.

Each unit includes at least one core having an outer surface and comprising one or more

one active pharmaceutical ingedients; and a coating layer surrounding at least a portion of

the outer surface of the core, having an outer surface and comprising a waxy material.

Embodiments of the dosage form may include one or more of the following

features. For example, the waxy material may be one or more polyethylene glycols of

different molecular weights. The dosage form may be a tablet or a capsule.

In another general aspect, a multiple unit dosage form includes multiple units.

Each unit includes at least one core having an outer surface and a first coating layer

surrounding at least a portion of the outer surface of the core and having an outer surface.

The coating layer includes glipizide or its pharmaceutically acceptable salt and optionally

one or more rate controlling polymers.

In one embodiment, the pharmaceutically acceptable salt comprises one or more of

mineral acid salts, organic acid salts, and organosulphonic acid salts.

In another general aspect, a modified release multiple unit system includes units of

glipizide. The units include an inert core; a drug layer surrounding the inert core, the drug

layer including glipizide; and a rate controlling polymer layer surrounding the drug layer.

Embodiments of the modified release multiple unit system may include one or

more of the following features. For example, the system may be a tablet or a capsule.

In another general aspect, a modified release multiple unit system includes units of

glipizide. The units include an inert core; a drug layer surrounding the inert core; a rate
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controlling polymer layer surrounding the drug layer; and a waxy layer surrounding the

drug layer.

Embodiments of the modified release multiple unit system may include one or

I more of the following features. For example, the system may be a tablet or a capsule. The

units can be compressed into tablet, or filled into a capsule or a sachet; without affecting

the desired release characteristics of drug.

In another general aspect, a modified release multiple unit system includes units of

venlafaxine. The units include an inert core; a drug layer surrounding the inert core; and a

rate controlling polymer layer surrounding the drug layer.

Embodiments of the modified release multiple unit system may include one or

moreof the following features. For example, the system may be a tablet. The units can be

compressed into tablet without affecting the desired release characteristics of drug.

In another general aspect, a modified release multiple unit system includes units of

venlafaxine. The units include an inert core; a drug layer surrounding the inert core; a rate

controlling polymer layer surrounding the drug layer; and a waxy layer surrounding the

rate controlling polymer layer.

Embodiments of the modified release multiple unit system may include one or

more ofthe following features. For example, the system may be a tablet. The units can be

compressed into tablet without affecting the desired release characteristics of the\

venlafaxine.

In another general aspect, a modified release multiple unit system comprises units

of a drug. The units include an inert core; a drug layer surrounding the inert core; a rate

controlling polymer layer surrounding the drug layer; and a waxy layer surrounding the

rate controlling polymer layer.

Embodiments of the modified release multiple unit system may include one or

more of the following features. For example, the system may be compressed into tablet,

or filled in capsule or sachet without affecting the desired release characteristics of drug.

In another general aspect, a process for the preparation of a modified release

multiple unit system of a drug includes the steps of coating inert pellets with a drug and

10
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rate controlling polymer layer; coating with a waxy layer; optionally blending with

pharmaceutically acceptable excipients; compressing into a tablet, or filling into a capsule

or a sachet of suitable size.

In another general aspect, a process for the preparation of a modified release

multiple unit system ofdrug includes the steps of coating inert pellets with a drug and rate

controlling polymer layer; coating with a Waxy layer; optionally blending with

pharmaceutically acceptable excipients; and compressing into tablet of suitable size.

Embodiments of the modified release multiple unit system may include one or

more ofthe following features. For example, the drug may be venlafaxine or a

pharmaceutically acceptable salt.

In another general aspect, a process for the preparation ofmodified release

multiple unit system ofdrug includes the steps of coating drug containing coresiwith a rate
controlling polymer layer; coating the rate controlling polymer layer with a waxy layer;

optionally blending with pharmaceutically acceptable excipients; and compressing into a

tablet, or filling into a capsule or a sachet of suitable size.

The details ofone or more embodiments of the inventions are set forth in the

description below. Other features, objects, and advantages of the invention will be

apparent from the description and claims.

DETAILED DESCRIPTION OF THE INVENTION

As described above with respect to the difficulties associated with prior art

compositions, there exists a need for Imiversally applicable, multiple unit dosage form or

systems of desired mechanical strength. The difficulties in the prior art are believed to be

addressed by the techniques, compositions, and concepts described herein for a modified

release, multiple unit system that can be easily compressed into a tablet or filled into a

capsule or sachet without affecting the desired release characteristics of the drug. To

address the above described problems of the prior art associated with mechanical stress

due to compression or filling, the inventors have found that there are benefits to providing

an outermost coating of a waxy material to each unit of the multiple unit systems. The

inventors have found that the application of a coating ofwaxy material to each unit

provides favorable mechanical properties that Withstand cracking. Specifically, the

coating ofwaxy material withstands cracking of the release controlling membrane when

11
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exposed to mechanical stress, for example, during compression into a tablet or filling into

a capsule or sachet.

The inventors have applied the multiple unit dosage form or system techniques,

compositions, and concepts to active pharmaceutical ingredients, including venlafaxine '
and glipizide. In so doing, the inventors have developed separate multiple unit dosage

fonn or systems ofvenlafaxine and glipizide that are in the form of controlled release

tablets in whichthe waxy layer is an optional component. These venlafaxine and glipizide

controlled release, multiple unit tablets that include coated pellets ofvenlafaxine or

glipizide, respectively, overcome the known problem of limited dosing associated with

“ capsules. The tenn “controlled release” as used herein includes any type ofmodified

release such as prolonged release, delayed release, sustained release, extended release and

the like.

The waxy coating imparts a certain degree of elasticity or compressibility to the

units and makes possible the compression of the multiple units into tablets or filling into

capsules or sachets without altering the dissolution profile and hence the bioavailability

and desired clinical effects. Further, this approach can be used over any types ofpre-

functional layers and irrespective ofdrug characteristics. Hence, the waxy coating

provides a method for the preparation ofmodified or controlled release, multiple unit

dosage forms or systems that include a final or outer coating of a waxy material and these

units can be easily compressed into tablets, or filled into capsules or sachets without

affecting the desired release characteristics ofdrug (e.g., dissolution profile, ‘

bioavailability, and clinical effects). In particular, the waxy layer can protect the release

control polymer layer from cracking during compression, for example, during the

production of tablets.

In general, the multiple units can be for use in any dosage forms, such as a tablet,

capsule or sachet, and include a core or pellet, one or more layers around the pellet, and an

outer waxy layer. The core or pellet can be entirely or partially an active pharmaceutical

ingredient or an inert material, or a combination ofboth. The layers around the core may

include one or more release or rate controlling polymers and/or active pharmaceutical

ingredients. The layers also may be in the form of sealing or film forming layers around

or between the polymer and active pharmaceutical ingredients. The various layers and

12
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core may optionally contain pharmaceutically acceptable excipients. The outer waxy layer

may consist entirely of a waxy material or may be a mixture of a waxy material and one or

more pharmaceutically acceptable functional excipients.

5 The multiple units of the improved multiple unit systems may contain (1) inert

pellets or cores or (2) drug containing pellets or cores in which the drug is incorporated

within the pellets or cores. Cores and pellets generally are used interchangeably herein.

The inert core of the improved multiple unit systems is either a commercially available

product or prepared in the laboratory. The inert core may be of any geometric shape,

10 although spherical beads have the advantage ofproviding ease ofuniform coating. The

bead diameter may vary from about 50 pm to 700 pm. The pellet weight may vary from

about 3% to about 40% by weight of the total tablet weight.

The commercially available inert cores include sugar spheres, non pariel seeds,

15 celpheres and the like. The laboratory or otherwise manufactured cores may be prepared

according to any suitable method including:

a. Extrusion-Spheronization: The inert core material with or without drug and

other pharmaceutical excipients is granulated by addition of a binder solution.

20 The wet mass is passed through an extruder equipped with a screen. The

extrudates are spheronized in a marurnerizer. The resulting spheroids or pellets

are dried and sieved for further applications.

b. Granulation: The inert core material with or without drug and other

pharmaceutical excipients is dry-mixed and then the mixture is wetted by

25 addition of a binder solution in a high shear-granulator/mixer. The granules are

kneaded after wetting by the combined actions ofmixing and milling. The

resulting granules or pellets are dried and sieved for further applications.

The material fiom which the inert pellet or core is prepared may be selected from

30 one or more ofpharmaceutically inert insoluble, soluble, and/or swellable materials, with

or without pharmaceutically acceptable excipients. The insoluble inert core material may

be, for example, one or more of sand (silicon dioxide), glass, microcrystalline cellulose

(6-g., celpheres) 01' plastic (e.g., polystyrene) material. The soluble inert core material may

be, for example, one or more sugar such as glucose, mannitol, lactose, xylitol, dextrose,
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sucrose, and the like. The swellable inert core material may be, for example,

hydroxypropyl methylcellulose or a similar material. The core also can be a combination

of two or more of these three general types of core materials.

Alternatively, drug-containing cores can also be prepared by completely or

partially replacing the inert core material with one or more active pharmaceutical

ingredients in the above two methods ofpreparing inert cores.

The improved, modified release multiple units may be prepared from inert cores by

(a) coating the inert core with one or more drug and rate controlling polymer layers; or (b)

coating the inert core with one or more drug layers and rate controlling polymer layers

separately. Both ofthese options may contain a seal or film coat between the inert core

and the drug layer and/or between the drugilayer and the rate controlling polymer layer.

The improved, modified release multiple units also may be prepared from drug

containing cores by (a) coating drug containing cores with rate controlling polymer; or (b)

coating drug containing cores with drug and rate controlling polymer. Both of these

options may contain a seal or film coat between the drug containing core and the polymer

layer and/or over the polymer layer. The seal or fihn coat layer also can be formed

between the drug containing core and the drug/polymer layer and/or over the

drug/polymer layer.

The improved, modified release units are further processed by applying a final

layer of a waxy material over each unit prepared by the above processes. Although the

application of this waxy layer is the general rule, the inventors nonetheless have

successfully formed tables from multiple units without the waxy layer. This may be

dependent on, for example, the active pharmaceutical ingredient ofthe tablet.

The modified release units prepared by any of the above methods can be mixed

with other pharmaceutically acceptable excipients, to the extent required or desired, and

compressed into tablets or filled into capsules and sachets using techniques known in the

art for these purposes. The final tablets or capsules may optionally be coated, if desired.

The drug layer of the improved multiple unit tablet includes one or more active

pharmaceutical ingredients, and optionally includes other pharmaceutically acceptable

excipients. The drug layer may be applied as an aqueous or non-aqueous solution or

14
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dispersion of drug in water or organic solvent, or mixtures thereof. The one or more drugs

may be selected fiom, for example, one or more of antidepressants, antidiabetics,

antiulcers, analgesics, antihypertensives, antibiotics, antipsychotics, antineoplastics,

antimuscarinics, diuretics, antimigraine agents, antivirals, anti-inflammatory agents,

sedatives, antihistarninics, antiparasitic agents, antiepileptics and lipid lowering agents.

Illustrative examples of drugs ofthe above classes include enalapril, captopril,

benazepril, lisinopril, ranitidine, famotidine, ranitidine bismuth citrate, diltiazem,

propranolol, verapamil, nifedipine, acyclovir, ciprofloxacin, simvastatin, atorvastatin,

lovastatin, venlafaxine, citaloprarn, paroxetine, selegiline, midazolam, fluoxetine,

acarbose, buspirone, nimesulide, captopril, nabumetone, glimepiride, glipizide, etodolac,

nefazodone and their pharmaceutically acceptable salts.

The rate controlling polymer layer includes one or more polymers with or without

other pharmaceutically acceptable excipients. This layer may be applied as an aqueous or

non-aqueous solution or dispersion ofpolymers in a water or organic solvent. Suitable

rate controlling polymers include one or more of cellulosic polymers such as

ethylcellulose, hydroxypropyl methylcellulose, hydroxypropyl cellulose, methylcellulose,

carboxymethylcellulose, hydroxyrnethylcellulose, and hydroxyethylcellulose; waxes;

hydroxypropylrnethyl phthalate; cellulose acetate phthalate; cellulose acetate trimellitate;

and methacrylic acid polymers such as Eudragit ® RL and RS. The single drug and rate

controlling layer may contain the above described drug and polymers in the same layer.

Based on the desired release profile, the controlled release polymer layer weight may

constitute from about 5% to about 75% ofthe total tablet weight.

The waxy material may be selected from, for example, a range ofpolyethylene

glycols (PEGs) of various molecular weights, such as PEG 600, PEG 4000, PEG 6000,

PEG 8000, PEG 20000 and the like. In general, the waxy material should be at least of

approximately as compressible or elastic as PEG. The waxy material layer may

constitute, for example, from about 1% to about 15% by weight of the total tablet weight,

although the amount may be varied up or down ifnecessary. The amount of the waxy

material may vary from about 1% to about 100% by weight of the weight of the core and

coating layer or one or more coating layers. The waxy layer is applied as a solution or

suspension using any conventional coating technique lmown in the art, including spray

15
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coating in a conventional coating pan or fluidized bed processor, dip coating of each unit

of a multiple unit system, or using a hot melt technique.

The solvents used for making a solution, dispersion, or suspension of the waxy

material may be selected fiom, for example, one or more ofmethylene chloride, isopropyl

5 alcohol, acetone, methanol, ethanol, and water. In general, the solvent should adequately

dissolve, disperse, or suspend whichever waxy material or materials is selected.

The seal coat may include suitable polymers, such as hydroxypropyl

methylcellulose, polyvinyl pyrrolidone, methacrylic acid copolymers and the like. The

film forming coat or agents may include one or more of ethyl cellulose, hydroxypropyl

10 methylcellulose, hydroxypropyl cellulose, methyl cellulose, carboxymethylcellulose,

hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropyl methyl phthalate,

cellulose acetate, cellulose acetate trimelliatate, cellulose acetate phthalate, waxes such as

polyethylene glycol, and methacrylic acid polymers such as Eudragit® RL and RS.

Alternatively, the film forming layer or agents may be commercially available coating

15 compositions including film-forming polymers marketed under various trade names, such

as Opadry®. Film forming layers generally are provided for achieving a smooth surface

and better appearance. Seal layer generally are applied to separate two incompatible

layers, provide protection from moisture, etc. In general, the film forming layers and the

seal layers may be the same or similar polymers used in different combinations or

20 concentrations.

The other pharmaceutically acceptable excipients as used herein include

surfactants, binders, diluents, disintegrants, lubricants, glidants, plasticizers, stabilizers and

coloring agents.

Suitable surfactants include one or more ofnon-ionic and ionic (i.e., cationic,

25 anionic and Zwitterionic) surfactants suitable for use in pharmaceutical compositions. For

example, suitable surfactants include non-ionic surfactants such as mono fatty acid esters

ofpolyoxyethylene sorbitan (e.g., polyoxyethylene (20) sorbitan monooleate (Tween 80),

polyoxyethylene (20) sorbitan monostearate (Tween 60), polyoxyethylene (20) sorbitan

monolaurate (Tween 20)); anionic surfactants (e.g., sodium lauryl sulfate);

30 polyoxyethylene castor oil derivatives (e.g., polyoxyethyleneglycerol triiricinoleate or

polyoxyl 35 castor oil (Cremophor EL)); and Vitamin E TPGS (d-alpha-tocopheryl
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polyethylene glycol 1000 succinate). Other suitable surfactants include polyethoxylated

fatty acids and their derivatives (e.g., polyethylene glycol 400 distearate, polyethylene

glycol - 20 dioleate,’po1yethylene glycol 4-150 mono dilaurate, and polyethylene glycol —

20 glyceryl stearate); alcohol — oil transesterification products (e.g., polyethylene glycol —

6 corn oil); polyglycerized fatty acids (e.g., polyglyceryl — 6 pentaoleate); propylene

glycol fatty acid esters (e.g., propylene glycol monocaprylate); mono and diglycerides

(e.g., glyceryl ricinoleate); sterol and sterol derivatives; sorbitan fatty acid esters and their

derivatives (e.g., polyethylene glycol — 20 sorbitan monooleate and sorbitan monolaurate);

polyethylene glycol alkyl ether or phenols (e.g., polyethylene glycol — 20 cetyl ether,

polyethylene glycol — l0 — 100 nonyl phenol); sugar esters (e.g., sucrose monopalmitate;

polyoxyethylene — polyoxypropylene block copolymers known as “poloxamer”); and ionic

surfactants (e.g., sodium caproate, sodium glycocholate, soy lecithin, sodium stearyl

fumarate, propylene glycol alginate, 'octyl sulfosuccinate disodium, and palmitoyl

camitine).

Suitable binders include one or more of methyl cellulose, hydroxypropyl cellulose,

hydroxypropyl methylcellulose, polyvinylpyrrolidone, gelatin, gum arabic, ethyl cellulose,

polyvinyl alcohol, pullulan, pregelatinized starch, agar, tragacanth, sodium alginate,

propylene glycol, and the like.

Suitable diluents include one or more of calcium carbonate, calcium phosphate-

dibasic, calcium phosphate—tribasic, calcium sulfate, microcrystalline cellulose, silicified

microcrystalline cellulose, cellulose powdered, dextrates, dextrins, dextrose excipients,

fi'uctose, kaolin, lactitol, lactose, mannitol, sorbitol, starch, starch pregelatinized, sucrose,

sugar compressible, sugar confectioners and mixtures thereof.

Suitable disintegrants include one or more of starch, croscarmellose, crospovidone,

sodium starch glycolate and the like. Suitable lubricants and glidants include one or more

of colloidal anhydrous silica, stearic acid, magnesium stearate, calcium stearate, talc,

hydrogenated caster oil, sucrose esters of fatty acid, rnicrocrystalline wax, yellow

beeswax, white beeswax and the like. Suitable plasticizers include one or more of

polyethylene glycol, triethyl citrate, triacetin, diethyl phthalate, dibutyl sebacate and the

like. Suitable stabilizers include one or more of antioxidants, buffers, acids and the like.

Suitable coloring agents include any FDA approved colors for oral use.
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The improved multiple unit systems described herein can be applied to most

classes ofdrugs and most individual drugs. For example, two particular drugs that would

benefit from an improved modified release multiple unit system are venlafaxine and

glipizide. Venlafaxine is a potent inhibitor ofneuronal serotonin and norepinephrine

5 reuptake and is a weak inhibitor of dopamine reuptake. It is widely indicated for the

treatment of depression and generalized anxiety disorder. The term “venlafaxine” as used

herein includes venlafaxine base as well as any pharmaceutically acceptable salt thereof.

Examples ofpharmaceutically acceptable venlafaxine salts include venlafaxine

hydrochloride. The venlafaxine layer weight may constitute from about 15% to about

10 75% ofthe total tablet weight.

Venlafaxine has been administered in the form of immediate release compressed

tablets in doses ranging from 75 to 350 mg/day, in divided doses, two to three times a day.

Such therapeutic dosing leads to wide fluctuations in the blood plasma levels of

venlafaxine, with high concentrations at one extreme leading to severe side efifects, such as

15 nausea and/or vomiting shortly after administration, and less than therapeutic levels at the

other extreme. Moreover, requiring fiequent administration of the drug (e.g., two to three

doses per day) is associated with patient non-compliance. Most of these problems

associated with frequent dosing can be overcome by formulating controlled or extended

release dosage forms of venlafaxine.

20

Venlafaxine hydrochloride is available as an extended release, once per day

capsule which is marketed by Wyeth under the trade name Effexor® XR. This capsule

‘ appears to be described in U.S. Patent No. 6,274,171, which discloses an extended release
fonnulation ofvenlafaxine hydrochloride that includes spheroids ofvenlafaxine

25 hydrochloride, microcrystalline cellulose, and optional hydroxypropyl methylcellulose

coated with a mixture of ethylcellulose and hydroxypropyl methylcellulose. These film-

coated spheroids are filled into capsules. However, these capsules suffer from a limitation

that only a small number of coated beads or pellets can be put into a capsule of appropriate

size that is convenient to swallow. Hence, there still exists a need for better controlled-

30 release dosage forms ofvenlafaxine hydrochloride.

Glipizide is an oral blood glucose-lowering drug and is indicated as an adjunct to

diet for the control ofhyperglycemia and its associated symptoms in patients with non-
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insulin dependent diabetes mellitus. Glipizide stimulates secretion of insulin fiom the beta
cells ofpancreatic islet tissue and also exhibits extra-pancreatic action, including the

ability to increase the number of insulin receptors. Chemically, glipizide is N-[2-[4-

[[[(cyclohexylamino)carbonyl]amino]sulfonyl]phenyl] ethyl]-5—methylpyrazine

carboxamide. Glipizide is a white, odorless powder with a pKa of 5.9, and is insoluble in

both water and alcohol. These physicochemical properties of glipizide demand special

techniques to formulate a dosage form that can be used to administer the drug at a

controlled and predetermined rate.

Glipizide is available in the form of extended release oral tablets from Pfizer and is

marketed under the trade name Glucotrol® XL. The extended release tablets are an

osmotic drug delivery device that is based on push-pull technology. The delivery device

includes a bi-layered core tablet that is coated with a semipermeable membrane having an

orifice drilled on the coat for release of glipizide. The bilayered core tablet consists of a

glipizide layer and a push layer of swellable polymers. When placed in dissolution media

or gastrointestinal fluid, the device absorbs water through the semipermeable membrane,

which leads to a swelling of the polymers in the push layer. This exerts a physical force

on the drug layer forcing it out of the device through the orifice.

The glipizide layer ofthe pellets includes glipizide with or without other one or

more ofthe pharmaceutically inert excipients described above. Optionally, this layer also

may contain buffering agents. Buffers are used to maintain the pH of the glipizide layer

and/or local environment surrounding the controlled release particles above to thereby aid

in dissolution of glipizide in the dissolution media or gastrointestinal fluids. The buffering

agents may be applied as an aqueous or non—aqueous solution or dispersion of drug in

water/organic solvent, or mixtures thereof. Suitable buffering agents include one or more

ofdibasic sodium phosphate, sodium ascorbate, meglumine, sodium citrate

trimethanolamine, sodium hydroxide, potassium hydroxide, calcium hydroxide,

magnesium hydroxide, ammonia, tertiary sodium phosphate, diethanolamine,

ethylenediamine, and L-lysine.

The inventors have developed improved multiple unit, controlled release tablets of

venlafaxine that advantageously (1) can be administered in one half tablet or one half

dosage and (2) can be prepared with a large amount of drug by compressing into a tablet
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of acceptable size that is easy to swallow. When administered, the controlled release

tablet disintegrates rapidly into individual coated pellets ofvenlafaxine, which are

dispersed into gastric fluid. Venlafaxine then is released in a controlled manner over a '

prolonged period of time from the individual coated pellets. Use of small controlled

release coated pellets (i.e., units) decreases the chances of dose dumping and the

performance ofthe units is also largely independent of gastric emptying time.

The improved multiple unit, controlled release tablet ofvenlafaxine can be

prepared by processes known in the relevant art, e.g., comminuting, mixing, granulating,

sizing, filling, molding, spraying, immersing, coating, compressing, etc.

In one ofthe embodiments, improved, multiple unit, controlled release tablets of

venlafaxine can be prepared by coating inert pellets or cores with one or more venlafaxine

layers which are further coated with a controlled release polymer layer. Optionally, the

controlled release layer and/or venlafaxine layer may also be coated with a waxy layer to

form the individual units. Further, these coated pellets or cores, or the units, may be

blended with pharmaceutically acceptable excipients and compressed into suitably sized,

multiple unit tablets.

Alternatively, the improved, multiple unit, controlled release tablets of venlafaxine

can be prepared by coating inert pellets or cores with a single layer of venlafaxine and

controlled release polymer. Optionally, the single layer ofvenlafaxine and polymer may

be coated with a waxy layer to form the individual units. Further, these coated pellets or

cores, or the units, may be blended with pharmaceutically acceptable excipients and

compressed into suitably sized, multiple unit tablets.

The coating layers over the inert pellets or cores, or over the tablet, may be applied

as a solution or dispersion of coating ingredients using any conventional technique known

in the prior art, such as spray coating in a conventional coating pan or fluidized bed

processor, dip coating, and the like. Alternatively, the layers over the inert pellet or core

may be applied using a hot melt technique.

Optionally, the pellets or cores may be coated with one or more additional layers

comprising film forming or sealing agents and/or pharmaceutically acceptable excipients

between the above layers, over any of the layers, or over the inert pellet or core. The
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multiple unit tablets also may be further coated, if desired Optionally, these additional

coating layers over the tablet may comprise the active pharmaceutical ingredient (e.g.,

venlafaxine, glipizide) for immediate release. These layers may comprise film forming or

sealing agents with or without other pharmaceutically acceptable excipients.

The improved, multiple unit systems described above are further illustrated by the

following examples. Although these examples are illustrative ofthe techniques,

compositions, and concepts described herein, they are not intended to be limiting.

21

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1085



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1086

W0 03/103637 PCT/lB03/02186

EXAMPLE 1

(A) Modified release multiple units:

Drug Layer '

Venlafaxine hydrochloride 171 (equivalent to 150 mg

‘5
Colloidal silica

n
Rate controlling layer

 
 

Example 1

 

  
 

 

  
 

 
 

ofVenlafaxine)

 

 

 Ethyl cellulose 93.12

Hydroxypropyl methylcellulose 23.28

Wax layer A

Polyethylene glycol 6000 30.55

5 Procedure:

1. Venlafaxine was dissolved in water and colloidal silica and then magnesium stearate

 
   

and hydroxypropyl methylcellulose were added under stirring.

2. Non-pareil seeds were loaded in a Glatt Wurster column and coated with the drug

dispersion of Step 1.

10 3. The drug coated pellets of Step 2 were coated with a mixture of ethyl cellulose and

hydroxypropyl methylcellulose dissolved in a mixture of isopropyl alcohol and

methylene chloride.
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4. The coated pellets of Step 3 then were coated with a solution ofPEG 6000 in

methylene chloride.

(B) Compressed tablet:

  

 
 Ingredient Example 1

 
  

 

 

(wt/tablet) mg

Modified release multiple units of (A)
Silicified microcrystalline cellulose

S

 
 

  
PEG 4000

Magnesium Stearate I

Procedure: The modified release multiple units of (A) were mixed with other excipients

and compressed to form tablets.

The compressed tablets prepared according to Example 1 had an acceptable

10 hardness of about 7-13 Kp and disintegration times of about five minutes. Table 1

illustrates the comparative release patterns in vitro for modified release multiple units and

tablets prepared according to Example 1.
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Table 1. Comparative in vitro release patterns ofmodified release multiple units and
tablets using USP apparatus —- II, at 50 rpm and pH 6.8.

Cumulative percentage release of venlafaxine

‘H°““’   

 
  

 

 
_
Km

82

4

If

 

5 As shown in Table 1, the compression ofmodified release multiple units into tablets did

not alter the sustained release pattern ofvenlafaxine.
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EXAMPLE 2

(A) Modified release multiple units:

Inert Core

N°“P“i°1 53°“
Drug Layer

  
 

Example 2 
(wt/tablet) mg

 
 

 

Venlafaxine hydrochloride

Hydroxypropyl methylcellulose

171 (equivalent to 150 mg

of Venlafaxine)
 

  
 
 

 

 
 

 

Water

 
 

 

Rate controlling layer

, Hydroxypropyl methylcellulose

Triacetin 1% of total polymers

Wax layer

Polyethylene glycol 6000

5 Procedure:

  

1. Venlafaxine was dissolved in water and colloidal silica and then magnesium stearate

and hydroxypropyl methylcellulose were added under stining.

2. Non-pareil seeds were loaded in a Glatt Wurster colunm and coated with the dmg

dispersion of Step 1.

10 3. The drug coated pellets of Step 2 were coated with a mixture of ethyl cellulose and

hydroxypropyl rnethylcellulose that was dissolved in a mixture of isopropyl alcohol

and methylene chloride.
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4. The coated pellets of Step 3 then were coated with a solution ofPEG 6000 in

methylene chloride.

(B) Compressed tablet:

Ingredient

(Wt/tablet) mg

Modified release multiple units of (A)

3

Procedure: The modified release multiple units ofA were mixed with other excipients and

 
 

 

Example 2

  
 
  

compressed to form tablets.

The compressed tablets prepared according to Example 2 had an acceptable

10 hardness of about 7-13 Kp and disintegration times of about five minutes. Table 2

illustrates the comparative release patterns in vitro for modified release multiple units and

tablets prepared according to Example 2.

Table 2. Comparative in vitro release patterns ofmodified release multiple units and
tablets using USP apparatus — II, at 50 rpm and pH 6.8.

15

 
 

 
 

  
  
 

Cumulative percentage release of venlafaxine
Tlme _ .

(Hours) Modified release multiple Tablets
units

ZS

As shown in Table 2, the compression ofmodified release multiple units into tablets did

 

26

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1090



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1091

W0 03/103637 PCT/IB03/02186

not alter the sustained release pattern ofvenlafaxine.

EXAMPLE 3

(A) Modified release multiple units:

1°
Polyethylene glycol 4.7

3-

Procedure:

 
 

 

Example 3

 
 
 

1.

 
 

  
 

  

  

7

3.0

0.5

0

 

1. Polyethylene glycol, hydroxypropyl methylcellulose, polyvinyl pyrrolidone, Tween

and lactose were dissolved in water and glipizide then was dispersed in the solution.

10 2. Celpheres were loaded in a Glatt Wurster column and coated with the drug dispersion
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of Step 1. S _

3. A solution of ethyl cellulose, hydroxypropyl methylcellulose and triacetin was

prepared in a mixture ofmethylene chloride and isopropyl alcohol into which talc was

dispersed.

5 4. The drug loaded pellets of Step 2 then were coated with the dispersion ofStep 3 using

a Glatt Wurster column.

5. The coated pellets of Step 4 then were coated with a solution ofPEG 6000 in mixture

of isopropyl alcohol and methylene chloride.

10 (B) Compressed tablet:

 
 
 

Ingredient Example 3  
 

  
  

 

 
(wt/tablet) mg

Modified release multiple units of (A)
Silicified microcrystalline cellulose
PEG 6000
Crospovidone

 
 

  

  Magnesium Stearate

Procedure: The modified release multiple units of (A) were mixed with other excipients

and compressed to form tablet

1 5

The compressed tablets prepared according to Example 3 had an acceptable

hardness of about 8-10 Kp and disintegration time of about three minutes. Tables 3a and

3b illustrate the comparative release patterns in vitro for modified release multiple units

and tablets, respectively, prepared according to Example 3.

20
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Table 3a. In vitro release pattern ofmodified release multiple units using USP apparatus
— II, at 50 rpm and pH 7.5

Cumulative percentage release of glipizide
from modified release multiple units

Cumulative percentage release of glipizide
from tablets

As shown in Tables 3a and 3b above, the compression ofmodified release multiple units

into tablets did not alter the sustained release pattern of glipizide.

The above examples illustrate that the techniques, compositions, and concepts

described herein can provide modified release multiple unit systems that can withstand the

mechanical stresses of tablet formation without affecting the desired release

characteristics.
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EXAMPLES 4-7

Additional formulations of controlled release tablets of venlafaxine prepared according to

the compositions ofExamples 4-7 are provided in Tables 4 and 5

5 Table 4. Composition of coated pellets

Example4 Examples Example6 Example7

(wt/tablet) (wt/tablet) (wt/tablet) (wt/tablet)

Colloidal silica 19.70 19.70
Hydroxypropyl methyl cellulose 13.55 13.55
W Tiff

1°” “W
27“

Triacetin 1.27 1.38

Polyethylene glycol 5000 30.72 33.27

Procedure:

  
  

  
  
  
  

 
 

 
 
 

  

  

 
 

 

   

1. A solution ofvenlafaxine hydrochloride was prepared in water. Colloidal silica,

10 magnesium stearate and hydroxypropyl methylcellulose were added to the solution

under stirring to form a uniform dispersion.

2. Non pareil seeds were loaded in a Glatt Wurster column and coated with the drug
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dispersion of Step 1.

3. The venlafaxine coated pellets of Step 2 then were coated with a solution of ethyl

cellulose and hydroxypropyl methylcellulose that was dissolved in a mixture of

isopropyl alcohol and methylene chloride. '

5 4. The coated pellets of Step 3 then were coated with a solution ofPolyethylene glycol

6000 in isopropyl alcohol and methylene chloride.

Table 5. Composition of controlled release venlafaxine tablets

  
 

 
 

  

 

 
 

 Example 4 Example 5 Example 6 Example 7 ’

(wtltablet)   (wt/tablet) (wt/tablet) (wtltablet)

Coated Pellets

 Silicified microcrystalline
cellulose

Polyethylene glycol 6000

 

Procedure:

The coated pellets were blended with Silicified microcrystalline cellulose,

polyethylene glycol 6000, and crospovidone; lubricated with magnesium stearate; and

compressed into suitably sized tablets.

15 In vitro dissolution study

The in vitro release ofvenlafaxine hydrochloride from controlled release tablets

made according to the compositions of Examples 4-7 was studied in 900 ml ofphosphate

buffer (pH—6.8) using USP apparatus — II, at 50 rpm. The results of this testing are listed

in Table 6.

20
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Table 6: In vitro release of venlafaxine hydrochloride from controlled release tablets

In Vivo Bioavailability Study

The in vivo performance of venlafaxine hydrochloride tablets prepared as per the

composition ofExamples 4 and 5 were evaluated with respect to the Effexor® XR 150mg

capsules in 11 healthy male volunteers under fasting condition. The study protocol

followed was open randomized 3 treatment, 3 period, 6 sequence cross over study with a

wash out period of at least 5 days. Blood samples were collected at appropriate time

intervals over a period of48 hours and venlafaxine content analyzed using a validated

inhouse LCMS — MS method. Pharmacokinetic parameters Cm (Maximum plasma

concentration), Tm (Time to attain maximum plasma concentration), AUCO—t (Area under

the plasma concentration vs time curve from 0 hours to the time of last sample collected)

and AUCO4, (Area under the plasma concentration vs. time curve from 0 hours to infinity)

were calculated from the data obtained. The results of the study are given in Table 7.
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Table 7. Comparative pharmacokinetic data

rm’, cm AUCo-¢ AUCo-.¢

(11) pg/ml - Hg/ml) (11) (Hg/ml) (11)

114.31 1633.51 1795.72

The controlled release tablets produced demonstrated comparable extent of

 

 

 
 

  

Pharmacokinetic parameter

Tablets of Example 4

Tablets 01' Example 5

Effexor® XR capsules   

absorption when compared to the reference Effexor® XR. It is within the skill of one

ordinary skill in the art to develop a product with matching Cam and AUCo-, with respect

to the reference product. The controlled release tablets can provide therapeutic blood

concentrations ofvenlafaxine over a period of at least twenty four hours.

Examples 8 and 9, described below, provide additional examples of controlled

release, multiple unit fonnulations of glipizide that deliver glipizide over twenty four

hours. In contrast to Example 3 of a glipizide formulation having a waxy layer, these

glipizide examples have the rate controlling polymer layer but not the waxy layer.
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EXAMPLE 8

Controlled release multiple units:

Hydroxypropyl methylcellulose

Lactose 3.0

1°
Hydroxypropyl methylcellulose 5

-5

5 Procedure:

 
 
 

Example 8

 

 

 

 

 
 
 

  
 

 

  

  
  

1. Polyethylene glycol, hydroxypropyl methylcellulose, polyvinyl pyrrolidone,

Tween and lactose were dissolved in water and glipizide then was dispersed in the

solution. .

2. Celpheres were loaded in a Glatt Wurster column and coated with the drug

10 dispersion of Step 1.

3. A solution of ethyl cellulose, hydroxypropyl methylcellulose and triacetin was

prepared in a mixture ofmethylene chloride and isopropyl alcohol into which talc

was dispersed.
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4. The drug loaded pellets of Step 2 then were coated with the dispersion of Step 3

using a Glatt Wurster column to prepare controlled release multiple units.

Table 8 illustrates the comparative release patterns in vitro for the controlled

release multiple units prepared according to example 8.

Table 8. In vitro release pattern of controlled release multiple units using USP apparatus
— II, at 50 rpm and pH 7.5

Cumulative percentage release of glipizide from controlled
release multiple units
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EXAMPLE 9

Controlled release multiple units:

 
 

Example 9

(wt/tablet) mg

  
  

 
  

  

Inert Core

Drug Layer *
 

Glipizide 10.0

 
 Hydroxypropylmethylcellulose

Polyvinyl pyrrolidone 3.0

Tween 80 0.5

Rate controlling layer

Ethyl cellulose

Hydroxypropyl methylcellulose 2.9

-3

5 Procedure:

1. Polyethylene glycol, hydroxypropyl methylcellulose, polyvinyl pyrrolidone,

 

 

lactose and Tween were dissolved in water and glipizide then was dispersed in the

solution.

2. Celpheres were loaded in a Glatt Wurster column and coated with the drug

10 dispersion of Step 1.

3. A solution of ethyl cellulose, hydroxypropyl methylcellulose and lriacetin was

prepared in a mixture ofmethylene chloride and isopropyl alcohol into which talc

was dispersed.
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4. The drug loaded pellets of Step 2 then were coated with the dispersion of Step 3

using a Glatt Wurster column to prepare controlled release multiple units.

Table 9 illustrates the comparative release patterns in vitro for controlled release

multiple units prepared according to Example 9.

5 Table 9. In vitro release pattern for controlled release multiple units using USP apparatus

— II, at 50 rpm and pH 7.5

Cumulative percentage release of glipizide from controlled
release multiple units

 
Tables 8 and 9 indicate that controlled release, multiple unit systems of glipizide

10 can be prepared that can provide therapeutic blood concentrations of glipizide over a

period of at least twenty four hours.

While several particular forms of the inventions have been described, it will be

apparent that various modifications and combinations ofthe inventions detailed in the text

can be made without departing from the spirit and scope of the inventions. For example,

15 the waxy layer can, for example, affect the release of the units, or a mixture of a waxy

material and a functional material, such as an active pharmaceutical ingredient or a

fimctional pharmaceutical excipient. The mixture ofwaxy material and active

pharmaceutical ingredients may provide an immediate release of the active pharmaceutical

ingredient in the mixture. The waxy layer can be designed based on, for example,

20 thickness or material to impart rate controlling properties to the units or pellets. The

improved multiple unit systems also generally are intended for application to any active

pharmaceutical ingredient and provide advantages to those that are primarily formulated as

a capsule and/or are problematic to prepare as a tablet. Moreover, the multiple unit
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systems can be prepared as a tablet, capsule, or sachet that includes a core and a coating of

a waxy material. The core can consist ofone or more active pharmaceutical ingredients

and those pharmaceutically acceptable excipients necessary to form the core. The coating

ofwaxy material allows the coated cores. (i.e., units) to be compress as a tablet or filled

into a capsule or sachet. In this manner, the dosage form can be immediate release. By

adding a rate controlling polymer to the core, the dosage form can be an extended release.

The dosage fonn also can be made fiom a mixture of immediate release and extended

release units to provide immediate and extended release of the one or more active

pharmaceutical ingredients.

Pharmaceutically acceptable salts ofvenlafaxine and glipizide may be used in the

dosage forms, tablets, and capsules described herein. Pharmaceutically acceptable salts of

venlafaxine and glipizide include mineral acid salts such as hydrochloride, hydroiodide,

hydroflouride, sulphate, etc.; organic acid salts such as citrate, maleate, tartarate, etc.; and

organosulphonic acid salts such as mesylate, besylate, tosylate, etc.

The improved multiple unit systems can be used to deliver combination drug

products, such as combinations of atorvastatin and amlodipine, metformin and glipizide,

simvastatin and ramipril, simvastatin and amlodipine, metformin XL and glipizide XL,

ramipril and atorvastatin, ramipril and amlodipine, metformin XL and glimiperide,

fosinopril and amlodipine. These combination drug products can be produced by

separately forming individual units of each active pharmaceutical ingredient and then

combining them into tablets, capsules, or sachets in a subsequent production step. In this

manner, each-of the active pharmaceutical ingredients can be fabricated to separately

optimize the release of that active ingredient and then the final dosage form can be

produced that has the desired ratio of each of the active ingredients. One or both of each

ofthe active ingredients can be formed as units of one or more of an immediate release, a

controlled release, a modified release, a delayed release, or an extended release form.

Further, it is contemplated that any single feature or any combination ofoptional

features of the inventive variations described herein may be specifically excluded from the

claimed inventions and be so described as a negative limitation. Accordingly, it is not

intended that the inventions be limited, except as by the appended claims.
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WE CLAIM:

1. A multiple unit dosage form comprising multiple units, each unit

comprising: at least one core having an outer surface;

a first coating layer surrounding at least a portion ofthe outerisurface of the core

and having an outer surface, the coating layer including one or both ofone or more active

pharmaceutical ingredients and one or more rate controlling polymers; and

an outer layer, the outer layer comprising a material that is one or both of elastic

and compressible.

2. The multiple unit dosage form of claim 1, wherein the core includes the one

or more rate controlling polymers.

3. The multiple unit dosage form ofclaim 1, wherein the core includes the one

or more active pharmaceutical ingredients.

4. The multiple unit dosage form of claim 1, wherein the core includes one or

more of sugar, a non-pareil seed, microcrystalline cellulose, celphere, sand silicon dioxide,

glass, plastic, polystyrene, hydroxypropyl methylcellulose.

5. The multiple unit dosage form of claim 4, wherein the sugar comprises one

or more of glucose, mannitol, lactose, xylitol, dextrose, and sucrose.

6. The multiple unit dosage form of claim 1, wherein the core comprises one

or more of an insoluble material, a soluble material, and a swellable material.

7. The multiple unit dosage form of claim 1, wherein the rate controlling

polymer comprises one or more of cellulosic polymers, methacrylic acid polymers, and
W3.X6S.

8. The multiple unit dosage form of claim 1, wherein the rate controlling

polymer comprises one or more of ethylcellulose, hydroxypropyl methylcellulose,

hydroxypropyl cellulose, methylcellulose, carboxymethylcellulose,

hydroxymethylcellulose, and hydroxyethylcellulose, hydroxypropylrnethyl phthalate,

cellulose acetate phthalate, and cellulose acetate trimellitate.

9. The multiple unit dosage form of claim 1, wherein the one or more active

pharmaceutical ingredients comprises one or more of antidepressants, antidiabetics,
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antiulcers, analgesics, antihypertensives, antibiotics, antipsychotics, antineoplastics,

antimuscarinics, diuretics, antimigraine agents, antivirals, anti-inflammatory agents,

sedatives, antjhistaminics, antiparasitic agents, antiepileptics and lipid lowering agents.

10. The multiple unit dosage form of claim 1, wherein the one or more active

pharmaceutical ingredients comprise one or more of enalapril, captopril, benazepril,

lisinopril, ranitidine, famotidine, ranitidine bismuth citrate, diltiazem, propranolol,

verapamil, nifedipine, acyclovir, ciprofloxacin, simvastatin, atorvastatin,1ovastatin,

venlafaxine, citalopram, paroxetine, selegiline, midazolam, fluoxetine, acarbose,

buspirone, nimesulide, captopril, nabumetone, glimepiride, glipizide, etodolac, nefazodone

and their pharmaceutically acceptable salts.

11. The multiple unit dosage form of claim 1, wherein the one or more active

pharmaceutical ingredients comprises one or both of glipizide and venlafaxine or their

salts.

12. The multiple unit dosage form of claim 1, wherein the core includes the

rate controlling polymer and the active pharmaceutical ingredient.

13. The multiple unit dosage form of claim 1, wherein the first coating layer

further includes the active pharmaceutical ingredient.

14. The multiple unit dosage form of claim 1, wherein the first coating layer

includes the one or more active pharmaceutical ingredients.

15. The multiple unit dosage form ofclaim 1, fi1rtl1er comprising one or more

additional layers, wherein the additional layers are positioned between (a) one or more of

the core and the first coating layer and (b) surrounding at least a portion of the first coating

layer,

wherein the one or more additional layers comprise one or more of a seal coat, a

film forming layer, a rate controlling polymer, and an active pharmaceutical ingredient.

16. The multiple unit dosage form ofclaim 15, wherein the seal coat comprises

one or more ofhydroxypropyl methylcellulose, polyvinyl pyrrolidone, and methacrylic

acid copolymers.
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17. The multiple unit dosage form ofclaim 15, wherein the film forming layer

includes one or more of ethyl cellulose, hydroxypropyl methylcellulose, hydroxypropyl

cellulose, methyl cellulose, carboxymethylcellulose, hydroxymethylcellulose, '

hydroxyethylcellulose, hydroxypropyl methyl phthalate, cellulose acetate, cellulose

acetate trimelliatate, cellulose acetate phthalate, waxes, polyethylene glycol, and

methacrylic acid polymers.

18. The multiple unit dosage form ofclaim 1, wherein the material in the outer

layer comprises one or more wax materials.

19. The multiple unit dosage form of claim 18, wherein the wax material

comprises one or more polyethylene glycols (PEGS).

20. The multiple unit dosage form ofclaim 19, wherein the one or more

polyethylene glycols (PEGS) differ by molecular Weight.

21. The multiple unit dosage form of claim 20, wherein the polyethylene glycol

(PEG) comprises one or more ofPEG 600, PEG 4000, PEG 6000, PEG 8000, and PEG

20000.

22. The multiple unit dosage form of claim 19, wherein the waxy material

comprises from about 1% to about 15% by weight of the total dosage form weight.

23. The multiple unit dosage form of claim 19, wherein the waxy material

comprises from about 1% to about 100% by weight of the weight of the core and the first

coating layer. ‘

24. The multiple unit dosage form of claim 19, wherein the waxy material is

applied to each unit as a solution, suspension, dispersion, or hot melt technique.

25. The multiple unit dosage form of claim 24, wherein the solution,

suspension, or dispersion is made using a solvent,

wherein the solvent comprises one or more ofmethylene chloride, isopropyl

alcohol, acetone, methanol, ethanol, and water.
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26. The multiple unit dosage form of claim 1, wherein the active

pharmaceutical ingredient comprises glipizide and is in one or both ofthe core and the

27. The multiple unit dosage form of claim 26, further comprising abuffering

agent with the glipizide in one or both of the core and the first coating layer.

28. The multiple unit dosage form of claim 27, wherein the buffering agent

comprises one or more of dibasic sodium phosphate, sodium ascorbate, meglumine,

sodium citrate trimethanolamine, sodium hydroxide, potassium hydroxide, calcium

hydroxide, magnesium hydroxide, ammonia, tertiary sodium phosphate, diethanolamine,uu.>u:t\>»—-
ethylenediamine, and L-lysine.

5.: 29. The multiple unit dosage form of claim 1, wherein one or more of the core

2 and the first coating layer includes one or more pharmaceutically acceptable excipients.

1 30. The multiple unit dosage form of claim 29, wherein the pharmaceutically

2 acceptable excipients includes surfactants, binders, diluents, disintegrants, lubricants,

3 glidants, plasticizers, stabilizers, and coloring agents.

31. The multiple unit dosage form of claim 30, wherein the surfactants include

one or more of a non—ionic surfactant, an ionic surfactant, mono fatty acid esters of

polyoxyethylene sorbitan, polyoxyethylene (20) sorbitan monooleate (Tween 80),

polyoxyethylene (20) sorbitan monostearate (Tween 60), polyoxyethylene (20) sorbitan

monolaurate (Tween 20), an anionic surfactant, sodium la11ryl sulfate, polyoxyethylene

castor oil derivative, polyoxyethyleneglycerol triiricinoleate castor oil, polyoxyl -35 castor

oil, Cremophor EL, and Vitamin E TPGS, d-alpha-tocopheryl polyethylene glycol 1000

succinate, polyethoxylated fatty acids and their derivatives, polyethylene glycol 400

\ooo\zo§uu4=-wt~.>»—«
distearate, polyethylene glycol - 20 dioleate, polyethylene glycol 4-150 mono dilaurate,

10 polyethylene glycol -20 glyceryl stearate, alcohol — oil transesterification products,

11 polyethylene glycol — 6 corn oil, polyglycerized fatty acids, po1yglyceryl— 6 pentaoleate,

12 propylene glycol fatty acid esters, propylene glycol monocaprylate, mono and

13 diglycerides, glyceryl ricinoleate, sterol and sterol derivatives, sorbitan fatty acid esters

14 and their derivatives, polyethylene glycol — 20 sorbitan monooleate and sorbitan

15 monolaurate, polyethylene glycol alkyl ether or phenols, polyethylene glycol — 20 cetyl

16 ether, polyethylene glycol —— 10 — 100 nonyl phenol, sugar esters, sucrose monopalmitate,
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polyoxyethylene — polyoxypropylene block copolymers, poloxamer, sodium caproate,

sodium glycocholate, soy lecithin, sodium stearyl fumarate, propylene glycol alginate,

octyl sulfosuccinate disodium, and palmitoyl carnitine.

32. The multiple unit dosage form of claim 30, wherein the binders includes

one or more ofmethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose,

polyvinylpyrrolidone, gelatin, gum arabic, ethyl cellulose, polyvinyl alcohol, pullulan,

pregelatinized starch, agar, tragacanth, sodium alginate, and propylene glycol.

33. The multiple unit dosage form ofclaim 30, wherein the diluents include

one or more of calcium carbonate, calcium phosphate-dibasic, calcium phosphate-tribasic,

calcium sulfate, microcrystalline cellulose, silicified microcrystalline cellulose, cellulose

powdered, dextrates, dextrins, dextrose excipients, fructose, kaolin, lactitol, lactose,

mannitol, sorbitol, starch, starch pregelatinized, sucrose, sugar compressible, and sugar

confectioners.

34. The multiple unit dosage form of claim 30, wherein the disintegrants

include one or more of starch, croscarmellose, crospovidone, and sodimn starch glycolate.

35. The multiple unit dosage form of claim 30, wherein the lubricants and

glidants include one or more of colloidal anhydrous silica, stearic acid, magnesium

stearate, calcium stearate, talc, hydrogenated caster oil, sucrose esters of fatty acid,

microcrystalline wax, yellow beeswax, and white beeswax.

36. The multiple unit dosage form of claim 30, wherein the plasticizers include

one or more ofpolyethylene glycol, triethyl citrate, triacetin, diethyl phthalate, and dibutyl

sebacate and the stabilizers include one or more of antioxidants, buffers, and acids.

37. The multiple unit dosage form of claim 1, wherein the dosage form -

comprises a tablet.

38. The multiple unit dosage form ofclaim 37, wherein the tablet further

includes one or more pharmaceutically acceptable excipients around the individual units.

39. The multiple unit dosage form of claim 1, wherein the dosage form

comprises a capsule.
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40. The multiple unit dosage form of claim 1, wherein the active

pharmaceutical ingredients comprise one or more of atorvastatin and amlodipine,

metformin and glipizide, simvastatin and rarnipril, simvastatin and amlodipine, metfomiin

XL and glipizide XL, ramipril and atorvastatin, ramipril and amlodipine, metformin XL

and glimiperide, fosinopril and arnlodipine.

41. A process for the preparation of a multiple unit dosage fonn, the process

comprising:

providing at least one core having an outer surface;

forming a coated core by applying one or more coating layers to the core such that

the one or more coating layers surround at least a portion ofthe outer surface of the core

or the coating layers;

forming an individual unit by applying a waxy material to the coated core to form a

wax layer;

combining one or more units to form a multiple unit dosage form,

wherein one or both of the core and the coating layers includes one or more rate

controlling polymers and active pharmaceutical ingredients.

42. The process of claim 41, further comprising applying one or both of a seal

layer or a fihn forming layer between the core and the coating layer, between the one or

more coating layers, and between the one or more coating layers and the wax layer.

43. The process of claim 41, wherein the waxy material comprises one or more

polyethylene glycols (PEGS) of one or more molecular weights.

44. The process of claim 43, wherein the polyethylene glycols (PEG) comprise

one or more ofPEG 600, PEG 4000, PEG 6000, PEG 8000, and PEG 20000.

45. The process of claim 41, wherein the waxy material comprises from about

1% to about 15% by weight of the total dosage fonn weight.

46. The process of claim 41, wherein the waxy material comprises from about

1% to about 100% by weight of the weight of the core and the one or more coating layers.

47. The process of claim 41, wherein applying the waxy material comprises

applying a coating of a solid waxy material by using a hot melt technique.
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48. The process of claim 41, wherein applying the waxy material comprises

applying a coating ofwaxy material by using as one or more of a solution, a suspension,

and a dispersion.

49. The process of claim 48, wherein the solution or the suspension is prepared

in a solvent.

50. The process of claim 49, wherein the solvent is selected from one or more

ofmethylene chloride, isopropyl alcohol, acetone, methanol, ethanol, and water.

51. The process ofclaim 41, wherein the core comprises an inert core.

52. The process ofclaim 41, wherein the core comprises one or more

pharmaceutically acceptable excipients.

53. The process ofclaim 41, wherein the core comprises one or more active

pharmaceutical ingredients.

54. The process of claim 41, wherein the one or more active pharmaceutical

ingredients comprises one or more of antidepressants, antidiabetics, antiulcers, analgesics,

antihypertensives, antibiotics, antipsychotics, antineoplastics, antimuscarinics, diuretics,

antimigraine agents, antivirals, anti—inflamrnatory agents, sedatives, antihistaminics,

antiparasitic agents, antiepileptics and lipid lowering agents.

55. The process of claim 41, wherein the one or more active pharmaceutical

ingredients comprise one or more of enalapril, captopril, benazepril, lisinopril, ranitidine,

famotidine, ranitidine bismuth citrate, diltiazem, propranolol, verapamil, nifedipine,

acyclovir, ciprofloxacin, simvastatin, atorvastatin, lovastatin, venlafaxine, citalopram,

paroxetine, selegiline, midazolam, fluoxetine, acarbose, buspirone, nimesulide, captopril,

nabumetone, glimepiride, glipizide, etodolac, nefazodone and their pharmaceutically

acceptable salts.

56. The process of claim 41, wherein the core is prepared by extrusion-

spheronization.

57. The process of claim 56, wherein the extrusion—spheronization process

comprises:
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granulating an inert core material with or without other pharmaceutical excipients

with a binder solution to form a wet mass;

passing the wet mass through an extruder to fonn extrudates; and

spheronizing the extrudates.

58. The process of claim 41, wherein the core is prepared by granulation.

59. The process of claim 58, wherein the granulation process comprises wetting

a dry mix of core material with or without other pharmaceutical excipients with a binder

solution.

60. The process ofclaim 41, wherein the units are prepared by coating the

cores with active pharmaceutical ingredients and rate controlling polymers.

61. The process of claim 41, wherein the units are prepared by coating cores

with a first layer comprising an active pharmaceutical ingredient and a second outer layer

comprising a rate controlling polymer.

62. The process of claim 41, further comprising applying a seal coat or a film

forming layer between the core and the subsequent layers or between a layer comprising

an active pharmaceutical ingredient and a layer comprising a release rate controlling

polymer

63. The process ofclaim 41, wherein the rate controlling polymer comprises

one or more of cellulosic polymers, methacrylic acid polymers, waxes, ethylcellulose,

hydroxypropyl methylcellulose, hydroxypropyl cellulose, methylcellulose,

carboxymethylcellulose, hydroxymethylcellulose, and hydroxyethylcellulose,

hydroxypropylmethyl phthalate, cellulose acetate phthalate, and cellulose acetate

trimellitate.

64. The process of claim 41, wherein the active pharmaceutical ingredient

comprises venlafaxine.

65. The process of claim 41, wherein the active pharmaceutical ingredient

comprises glipizide.

66. The process of claim 41, wherein the dosage form comprises a tablet.
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1 67. The process of claim 41, wherein the dosage form comprises a capsule.

68. A method for preparing a modified release multiple unit dosage form, the

method comprising:

providing a core having a coating, wherein one or both of the core and the coating

include one or more ofrate controlling polymers and active pharmaceutical ingredients;

forming individual units by coating the coated core with a coating material that is

one or both ofcompressible and elastic; and
\‘lO\UI-§UJK\J|-‘

forming the dosage form by combining one or more individual units.

1 69. The method of claim 68, wherein combining one or more individual units

2 comprises compressing the individual units into a tablet

1 70. The method ofclaim 68, wherein combining one or more individual units

2 comprises filling the individual units into a capsule or sachet.

1 71. The method of claim 68, wherein the coating material comprises a waxy

2 material.

1 72. The method of claim 68, wherein the coating material comprises a

N polyethylene glycol.

73. A method of treating a medical condition, the method comprising

administering a multiple unit dosage form for oral ingestion, each unit comprising a core,

one or more layers surrounding the core, and an outer layer, wherein

the core comprises one or more ofa pharmaceutically acceptable excipients, an

active pharmaceutical ingredient, and a rate controlling polymer,

the one or more layers comprises one or more of a pharmaceutically acceptable

excipient, an active pharmaceutical ingredient, a rate controlling polymer, a sealing layer,

and a film forming layer, and

\OOO\'lO\UI-§UJl\)!-*
the outer layer comprises a material that is one or both of compressible and elastic

»-—I O to partially or completely absorb a force exerted in forming the multiple unit dosage form

11 by combining the units.

1 74. The method of claim 73, wherein the material of the outer layer comprises

2 a waxy material.
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75. The method ofclaim 74, wherein the waxy material comprises one or more

polyethylene glycols of different molecular weights.

76. The method of claim 73, wherein the dosage form comprises a tablet.

77. The method of claim 73, wherein the dosage form comprises a capsule.

78. A multiple unit dosage form comprising multiple units, each unit

comprising:

at least one core having an outer surface and comprising one or more one active

pharmaceutical ingredients; and

a coating layer surrounding at least a portion of the outer surface of the core,

having an outer surface and comprising a waxy material.

79. The multiple unit dosage form of claim 78, wherein the waxy material

comprises one or more polyethylene glycols of different molecular weights.

80. The multiple unit dosage form ofclaim 78, wherein the dosage form

comprises a tablet.

81. The multiple unit dosage form of claim 78, wherein the dosage form

comprises a capsule.

82. A combination drug, multiple unit dosage fonn comprising:

first units; and

second units,

each first unit comprising at least one core having an outer surface, a first

coating layer surrounding at least a portion of the outer surface of the core and

having an outer surface, and an outer layer surrounding at least a portion of an

outer surface ofthe first coating layer, the first coating layer including a first active

pharmaceutical ingredient,

each second unit comprising at least one core having an outer surface, a

first coating layer surrounding at least a portion of the outer surface of the core and

having an outer surface, and an outer layer surrounding at least a portion of an

outer surface of the first coating layer, the first coating layer including a second

active pharmaceutical ingredient,
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wherein one or both of the cores and the coating layers comprise a rate

controlling polymer, and

one or both of the outer layers comprise a waxy material,.

83. The combination drug, multiple unit dosage form of claim 82, wherein the

waxy material comprises one or more polyethylene glycols.

84. The combination drug, multiple unit dosage form of claim 82, wherein the

dosage form comprises a tablet.

84. The combination drug, multiple unit dosage form ofclaim 82, wherein the

dosage form comprises a capsule.

85. A multiple unit dosage fonn comprising multiple units, each unit

comprising:

at least one core having an outer surface;

a first coating layer surrounding at least aportion of the outer surface of the core

and having an outer surface, the coating layer including glipizide or its pharmaceutically

acceptable salt and optionally one or more rate controlling polymers.

86. The multiple unit dosage form ofclaim 85, wherein the pharmaceutically

acceptable salt comprises one or more ofmineral acid salts, organic acid salts, and

organosulphonic acid salts.

87. The multiple unit dosage form ofclaim 85, wherein the core includes one

or more of sugar, a non-pareil seed, microcrystalline cellulose, celphere, sand silicon

dioxide, glass, plastic, polystyrene, hydroxypropyl mcthylcellulose.

88. The multiple unit dosage form of claim 87, wherein the sugar comprises

one or more of glucose, mannitol, lactose, xylitol, dextrose, and sucrose.

89. The multiple unit dosage form ofclaim 85, wherein the core comprises one

or more of an insoluble material, a soluble material, and a swellable material.

90. The multiple unit dosage form of claim 85, wherein the rate controlling

polymer comprises one or more ofcellulosic polymers, methacrylic acid polymers, waxes,

ethylcellulose, hydroxypropyl methylcellulose, hydroxypropyl cellulose, methylcellulose,
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carboxymethylcellulose, hydroxymethylcellulose, and hydroxyethylcellulose,

hydroxypropylmethyl phthalate, cellulose acetate phthalate, and cellulose acetate

trimellitate.

91. The multiple unit dosage form ofclaim 85, wherein the core includes rate

controlling polymer and glipizide.

92. The multiple unit dosage form of claim 85, further comprising one or more

additional layers, wherein the additional layers are positioned between (a) one or more of

the core and the first coating layer and (b) surrounding at least a portion of the first coating

layer,

wherein the one or more additional layers comprise one or more of a seal coat, a

film forming layer, a rate controlling polymer, and an active pharmaceutical ingredient.

93. The multiple unit dosage form ofclaim 92, wherein the seal coat comprises

one or more ofhydroxypropyl methylcellulose, polyvinyl pyrrolidone, and methacrylic

acid copolymers and the film forming layer comprises one or more of ethyl cellulose,

hydroxypropyl methylcellulose, hydroxypropyl cellulose, methyl cellulose,

carboxymethylcellulose, hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropyl

methyl phthalate, cellulose acetate, cellulose acetate trimelliatate, cellulose acetate

phthalate, waxes, polyethylene glycol, and methacrylic acid polymers.

94. The multiple unit dosage form ofclaim 85, further comprising an outer

layer, the outer layer comprising a material that is one or both of elastic and compressible.

95. The multiple unit dosage form of claim 94, wherein the material in the

outer layer comprises one or more wax materials.

96. The multiple unit dosage form of claim 95, wherein the wax material

comprises one or more polyethylene glycols (PEGS).

97. The multiple unit dosage form ofclaim 85, further comprising a buffering

agent with the glipizide in the first coating layer.

98. The multiple unit dosage fomi 97, wherein the buffering agent comprises

one or more of dibasic sodium phosphate, sodium ascorbate, meglumine, sodium citrate

trimethanolamine, sodium hydroxide, potassium hydroxide, calcium hydroxide,
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magnesium hydroxide, ammonia, tertiary sodium phosphate, diethanolamine,

ethylenediamine, and L-lysine.

99. The multiple unit dosage form of claim 85, wherein the dosage form

comprises a tablet.

100.

comprises a capsule.

The multiple unit dosage fonn ofclaim 85, wherein the dosage form

101. A modified release multiple unit system comprising units ofglipizide,
wherein the units comprise:

an inert core;

a drug layer surrounding the inert core, the drug layer comprising glipizide; and

a rate controlling polymer layer surrounding the drug layer.

102.

comprises a tablet.

The modified release multiple unit system ofclaim 101, wherein the system

103. The modified release multiple unit system of claim 101, wherein the system
comprises a capsule.

104.

wherein the units comprise:

A modified release multiple unit system comprising units of glipizide

an inert core;

a drug layer surrounding the inert core;

a rate controlling polymer layer surrounding the drug layer; and

a waxy layer surrounding the drug layer.

105. The modified release multiple unit system of claim 104, wherein the units

can be compressed into tablet, or filled into a capsule or a sachet; without affecting the
desired release characteristics of drug.

106.

comprises a tablet.

The modified release multiple unit system of claim 104, wherein the system

107.

comprises a capsule.

The modified release multiple unit system of claim 104, wherein the system
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108.

wherein the units comprise:

A modified release multiple unit system comprising units ofvenlafaxine,

an inert core;

a drug layer surrounding the inert core; and

a rate controlling polymer layer surrounding the drug layer.

109.

comprises a tablet.

The modified release multiple unit system of claim 108, whereinthe system

110.

wherein the units comprise:

A modified release multiple unit system comprising units ofvenlafaxine

an inert core;

a drug layer surrounding the inert core;

a rate controlling polymer layer surrounding the dmg layer; and

a waxy layer surrounding the rate controlling polymer layer.

111.

can be compressed into tablet without affecting the desired release characteristics of drug.

The modified release multiple unit system of claim 110, wherein the units

112.

the units comprise:

A modified release multiple unit system comprising units of a drug wherein

an inert core;

a drug layer surrounding the inert core;

a rate controlling polymer layer surrounding the drug layer; and

a waxy layer surrounding the rate controlling polymer layer.

113.

can be compressed into tablet, or filled in capsule or sachet; without affecting the desired

The modified release multiple unit system of claim 112, wherein the units

release characteristics ofdrug.

1 14.

a drug, the process comprising the steps of:

A process for the preparation of a modified release multiple unit system of

coating inert pellets with a drug and rate controlling polymer layer;

coating with a waxy layer;

optionally blending with pharmaceutically acceptable excipients;

compressing into a tablet, or filling into a capsule or a sachet of suitable size.
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1 15.

drug, the process comprising the steps of:

A process for the preparation of a modified release multiple unit system of

coating inert pellets with a drug and rate controlling polymer layer;

coating with a waxy layer;

optionally blending with pharmaceutically acceptable excipients;

compressing into tablet of suitable size.

116.

pharmaceutically acceptable salt.

The process ofclaim 115, wherein the drug comprises venlafaxine or a

117.

drug comprising the steps of:

A process for the preparation ofmodified release multiple unit system of

coating drug containing cores with a rate controlling polymer layer;

coating the rate controlling polymer layer with a waxy layer;

optionally blending with pharmaceutically acceptable excipients; and

compressing into tablet, or filling into capsule or sachet of suitable size.
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INTERNATIONAL SEARCH REPORT
PCT/IB 03/02186

Box I Observations where certain claims were found unsearchabie (Continuation of item 1 of first sheet)

This international Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

 
 

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, nameiy:-

Although claims 73-77 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the composition.

 
  
 
 

 
 
 

2. [E C,a,msNos_; 1, 41 (part.), 68, 73 (part.), 82
because they relate to parts of the international Application that do not comply with the prescribed requirements to such
an extent that no meaningful lntemationai Search can be carried out. specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

 
 3. El Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box ll Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This international Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

 
 
  
 

 

1. B As all required additional search fees were timely paid by the applicant, this International Search Report covers allsearchable claims.

 As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

 
  
  

 

3. [:1 As only some of the required additional search fees were timely paid by the applicant, this International Search Fleponcovers only those claims for which fees were paid, specifically claims Nos.:

4. E‘ No required additional search fees were timely paid by the applicant. Consequently, this international Search Report isrestricted to the invention first mentioned in the claims; It is covered by claims Nos.:

1-14, 18-40, 41-67 (part), 68-72, 73-77 (part), 101-103, 108-109, 114-117

Remark on Protest E} The additional search fees were accompanied by the applicant's protest. 

 
E No protest accompanied the payment of additional search fees.
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lnternat|onaIApp|Icatlon No. PCT/[B 03 02136

FURTHER INFORMATION CON'l1NUED FROM PCTIISAI 210

Continuation of Box 1.2

Claims Nos.: 1, 41 (part.), 68, 73 (part.), 82

Present claims 1, 41 (part,), 68, 73 (part.) and 82 relate to an
extremely large number of possible compounds and products. Support
within the meaning of Article 6 PCT and disclosure within the meaning of
Article 5 PCT is to be found, however, for only a very small proportion

of the compounds and products claimed. In the present case, the claims
so lack support, and the application so lacks disclosure, that a
meaningful search over the whole of the claimed scope is impossible.
Consequently, the search has been carried out for those parts of the
claims which appear to be supported and disclosed, namely those parts
relating to the formulations mentioned in the examples.

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO

policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the

claims are amended following receipt of the search report or during any

Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C—VI, 8.5),
should the problems which led to the Article 17(2) declaration be
overcome.
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|ntarnationa|Appllcatlon No. PC-I7 I3 03 /02130 .

FURTHER INFORMATION CONTINUED FROM PCTIISAI 210

This International Searching Authority found multiple (groups of) ’
inventions in this international application, as follows:

  
 

 1. claims: 1-14, 18-40, 41-67 (part.), 68-72,~73-77 (part.),
101-103, 108-109, 114-117  
 Multiple unit dosage form, each unit comprising at least one

core, a first coating layer and an outer layer ‘

 2. claims: 15-17, 41-67 (part.), 73-77 (part.), 104-107, 110-113  
Multiple unit dosage fonn, each unit comprising at least one
core, a first coating layer, one or more additional layers
and an outer layer ' »

 

  
 

 3. claims: 78-81, 85-100

  Multiple unit dosage fonn, each unit comprising at least one
core and a coating layer

  

 4. claims: 82-84  Combination drug comprising two different multiple unit’
dosage forms
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(10) lntemational Publication Number
W0 03/106421 A2 

(51) International Patent Classification7: C07D 215/00

(21) International Application Number: PCT/EP03/06290

(22) International Filing Date: 16 June 2003 (16.06.2003)

(25) Filing Language: English
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[Continued on next page]
 

(54) Title: PHENYLALKYLAMINES AND PYRIDYLALKYLAMINES

 
V’ (57) Abstract: Compounds of formula (I): (A is CH or N, R and R, are a wide range of substitucnts, Q is CO, CHOH or CHOR2,

R; is alkyl, alkcnyl, alkynyl or cycloalkyl group, each of which is optionally substituted, or is alkanoyl, alkanoyoxy, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, aminothiocarbonyl, alkylaminothiocarbonyl or dialkylaminothiocarbonyl, R_~, is H, alkyl,

\ a1kenyl,alkynyl, cycloalkyl, aryl or heterocyclic group, each of which is optionally substituted, m is 1 or 2, R4 is an aryl or heteroaryl
group, either of which is optionally substituted, R5 is either_(II) or (111), wherein m is 1 or 2, R6 is H or alkyl, R7 is O, S, NR5 or
CH2, B is a bond, 0, S, NR6 or CH2 and -------- represents a single or double bond) have affinity for serotoninergic receptors. These

O compounds and their enantiomers, diastereoisomers, N-piperazine oxides, polymorphs, solvates and pharmaceutically acceptable
salts are useful in the treatment of patients with neuromuscular dysfunction of the lower urinary tract and diseases related to 5-I-l'l‘,A

106
6

3 receptor activity.

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1126



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1127

W0 03/106421 A2 lfllllllllllllll|||ll||Il|||l!|Illllllllll|||||lllllllllllllllll|||l||||ll|l|||||llll

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes andAbbreviations ” appearing at the begin-
ning ofeach regular issue ofthe PCT Gazette.
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TITLE

Phen l lamines and 'd l lamines

DESCRIPTION

The invention relates to phenylalkylamines and pyridylalkylamines having affinity

for serotoninergic receptors, pharmaceutical compositions thereof and uses for such

compounds and compositions.

In mammals, micturition (urination) is a complex process that requires the

integrated action of the bladder, its internal and external sphincters, the musculature of

the pelvic floor and neurological control over these muscles at three levels (in the bladder

wall or sphincter itself, in the autonomic centres of the spinal cord and in the central

nervous system at the level of the pontine micturition centre (PMC) in the brainstem

(pons) under the control of the cerebral cortex) (De Great, Neurobiology ofIncontinence,

Ciba Foundation Symposium l5_l:27, 1990). Micturition results from contraction of the

detrusor muscle, which consists of interlacing smooth-muscle fibres, under the control of

the parasympathetic autonomic system originating from the sacral spinal cord. A simple

voiding reflex is triggered by sensory nerves for pain, temperature and distension that run

from the bladder to the sacral spinal cord. However, sensory tracts from the bladder reach

the PMC too, generating nerve impulses that normally suppress the sacral spinal

suppression ofcortical inhibition ofthe reflex arc, and relaxing the muscles of the pelvic

floor and external sphincter. Finally, the detrusor muscle contracts and voiding occurs.

Abnormalities of lower-urinary tract fimction, e.g. dysuria, incontinence and enuresis, are

common in the general population. Dysuria includes urinary fiequency, nocturia and

urgency, and may be caused by cystitis (including interstitial cystitis), prostatitis or

benign prostatic hyperplasia (BPH) (which affects about 70% of elderly males), or by

neurological disorders. Incontinence syndromes include stress incontinence, urgency

incontinence, overflow incontinence and mixed incontinence. Enuresis refers to the -

involuntary passage ofurine at night or during sleep.

Previously, treatment ofneuromuscular dysftmcfion of the lower urinary tract

involved administration of compounds that act directly on the bladder muscles, such as

flavoxate, a spasmolyfic drug (Ruffman, J. Int. Med. Res. ;_6_:317, 198 8) which is also

active on the PMC (Guarneri et al., Drugs ofToday, £91, 1994), or anticholinergic

compounds such as oxybutynin (Andersson, Drugs §:477, 1988) and tolterodine
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(Nilvebrant, Life Sci. §§(22—23): 2549, 2001). The use of oil-adrenergic receptor.

antagonists for the treatment ofBPH is common too, but is based on a different

mechanism of action (Lepor, Urology, 4_2:483, 1993). However, treatments that involve

direct inhibition of the pelvic-musculature (including the detrusor muscle) may have .

unwanted side effects, such as incomplete voiding or accommodation paralysis,

tachycardia and dry mouth (Andersson, Drugs 3_5:477, 1988). Thus, it would be

preferable tolutilize compounds that act via the central nervous system to, for example,

affect the sacral spinal reflex and/or the PMC inhibition pathways in a manner that

restores normal functioning of the micturition mechanism.

EP 0982304 discloses 5-HTIA binding agents which may be used in the treatment

of CNS disorders, such as depression.

Theinvention provides compounds of formula I

R ' .

R (D
1 p I A

/

R5—‘R4

(I3 m
R3

wherein

R represents a hydrogen atom or one or more substituents selected from the group

consisting of (C1-C5)-alkyl, (C1-C6)-alkoxy, (C1-C5)-alkylthio, hydroxy, halo, (C2-C5)-

alkenyl, (C2-C5)-alkynyl, (C1-C5)-haloalkyl, (C1-C5)-haloalkoxy, (C1-C5)-hydroxyalkyl,

alkoxy-(C1-C5)-alkyl, nitro, amino, (C1-C5)-aminoalkyl, N-(C1-C5)-alkylamino, N-(C1-

C5)—alkylamino—(C1—C5)-alkyl, N, N—di-(C1-C5)—alkylamino, acylamino, (C1-C5)-

alkylsulphonylamino, aminosulphonyl, (C1-C5)-alkylaminosulphonyl, cyano,

aminocarbonyl, N-(C1-C5)-alkylaminocarbonyl, N, N-di-(C1-C5)-alkylaminocarbonyl,

(C1-C5)—alkoxycarbonyl, (C1-C5)-alkylcarbonyl, alkylcarbonyl-(C1-C5)-alkyl, formyl,

alkanoyloxy-(C1-C5)-alkyl, (C1-C5)-alkylaminocarbonylamino, (C1-C5)-allcylsulphinyl,

(C1-C5)-alkylsulphonyl, and N, N-di-(C1-C5)-alkylaminosulphonyl groups;

R1 is selected from the group consisting ofhydrogen, cycloalkyl, aryl, aryloxy,
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aralkyl, aralalkoxy, heterocyclic, heterocycloxy, heterocycloallcyl and heterocycloalkoxy

groups, each group being optionally substituted with one or more substituent R, defined

as above; 4 5 _ R

Q represents -C(O)- or -CH(OR2)- where R2 represents a member selected from

the group consisting ofhydrogen, (C1-C5)-alkyl, (C2-C5)-alkenyl, (C2-C5)-alkynyl and

cycloalkyl groups, wherein each group is optionally substituted with one or more groups

selected from R3 or R9, where R3 is selected from the group consisting ofhalo, (C1-C5)-

alkoxy, (C1-C-5)-haloalkoxy, cyano, (C1-C5)-alkoxycarbonyl, (C1-C5)-alkylcarbonyl,
alkoxyalkyl, aminocarbonyl, N-(C1-C5)-alkylaminocarbonyl, N, N-di-(C1-C5)-

alkylaminocarbonyl groups and R9 is selected from the group consisting of aryl,

heteroaryl, aryloxy, heteroaryloxy, arylalkoxy, and heteroarylalkoxy groups, each

optionally substituted with R, or R2 represents -C(O)-(C1-C5)-alkyl, -C(0)0-(C;-C5)-

alkyl, -C(O)NR1oRu or -C(S)NR;oRu wherein R10 and R11 are independently hydrogen or

(C1-Cs)-alkyl;

R3 represents (C1~C5)—alky1, (C2-C5)-alkenyl, (C2-C5)-alkynyl, cycloalkyl, aryl or

heterocycle, each being optionally substituted with one or more substituent R or R1,

defined as above;

R4 represents aryl or heterocyclic, each being optionally substituted with one or

more substituents R, defined as above;

A represents CH or N,

R5 represents group (i) or group (ii)

 
(ii)

(where R4 is bound to the right of each group)

in and n are independently 1 or 2,

R5 represents H or alkyl,

R7 represents 0, S, NR5 or CH2;

B represents a bond, 0, S, NR5 or CH2; and

-----—— represents a- single or double bond,

or an enantiomer, optical isomer, diastereomer, N—oxide (e.g., N-piperidine oxide),

crystalline form, hydrate, solvate or phazmaceutically acceptable salt thereof.

In certain embodiments, the invention provides compounds of formula I with the
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proviso that the substituents of fonnulal are not such that simultaneously Q represents-

C(O)- or -CH(OR2)- where R2 represents hydrogen; R represents a hydrogen atom or one

or more substituents selected from the group consisting of (C1-C6)-alkyl, (C1-C5)-alkoxy,

(C1-C5)-alkylthio, hydroxy, halo, (C1-C5)-haloalky1,nitro, amino and cyano groups; R, is
selected from the group consisting of hydrogen, unsubstituted phenyl, and allcylphenyl

groups; R3 represents cycloalkyl, aryl or heterocycle, each being optionally substituted

with one or more substituent selected from the group consisting of (C1-C5)-alkyl, (C1-C5)-

alkoxy, (C1-C5)-alkylthio, hydroxy, halo, (C1-C5)-haloalkyl, nitro, amino, cyano,

unsubstituted phenyl, and alkylphenyl groups; R5 represents group (i) wherein B

represents a bond or CH2; and R4 represents the group

R12

E\ \ "\/R13 . .
// /  

7*-
wherein X represents 0, S, NH, N(C1-C5-alkyl), S(=O) or S(=O)2, and R12 and R13 each

represent one or more member selected independently from the group consisting ofhalo,

hydroxy, alkyl, alkoxy, haloalkyl, alkylthio, nitro, amino, cyano, N-(C1-C5)-alkylamino,

N, N-di-(C1-C5)-alkylamino, aminocarbonyl, N-(C1-C5)-allcylaminocarbonyl, N, N-di-

(C1-C5)-alkylarninocarbonyl and acylamino groups.

In certain embodiments, the invention provides compounds of formula I with the

proviso that the substituents of formula I are not such that simultaneously Q represents-

C(O)-; R represents a hydrogen atom or one or more substituents selected from the group

consisting of alltyl, alkoxy, halo, haloalkyl, nitro, amino, alkylamino, N, N-di-alkylamino,

arninocarbonyl and alkoxycarbonyl groups; R1 represents hydrogen; R5 represents group

(i) wherein B represents a bond or CH2; R4 represents an aryl or fully aromatic heteroaryl,

each optionally substituted with one or more substituent selected from the group

consisting of alkyl, allcoxy, halo, haloalkyl, nitro, amino, alkylamino, N, N-di-alkylamino,

aminocarbonyl and alkoxycarbonyl groups, or R4 represents a bicyclic heteroaryl radical

of formula
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wherein A is a saturated or unsaturated ring having one or more heteroatoms, where rings

A and B are each independently substituted with one or more substituent selected from '

the group consisting ofalkyl, halo, hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl,

allcanoyloxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, , amino, N-alkylamino and NN,- di-

alkylaminog and R3 represents a saturated heterocyclic ring comprising a nitrogen atom,

I through which said saturated heterocyclic ring is bonded to the adjacent carbonyl group at

Q, and which may optionally include a further hetero atom, and which may also be

optionally substituted with one or more substituent selected from the group consisting of

allcyl, alkoxy, halo and haloalkyl groups.

Preferred compounds of the invention include those whose preparation is

described in the Examples below.

Compounds of formula I can exist as four stereoisomers, which may be present in

racemic mixtures or in any other combination. Racernic mixtures can be resolved, i.e.,

subjected to enantiomeric enrichment, to yield compositions enriched with a particular

enantiomer. Enantiomeric enrichment can be expressed as ee (enantiomeric excess) as

defined below.

The invention also includes metabolites of the foregoing compounds having the

same type of activity, hereinafter referred to as active metabolites.

The invention also contemplates prodrugs which are metabolized in the body to

generate any of the foregoing compounds.

In another embodiment, the invention provides pharmaceutical compositions

comprising compounds of formula I, enanfiomers, diastereomers, N-oxides, crystalline

forms, hydrates, solvates or pharmaceutically acceptable salts of such compounds of

formula I, in admixture with pharmaceutically acceptable diluents or carriers such as

those disclosed.

Yet another embodiment is a method for reducing the frequency ofbladder

contractions due to bladder distension in a mammal (such as a human) in need thereof by

administering an effective amount of at least one compound ofthe present invention to

reduce the frequency of bladder contractions due to bladder distension to the mammal.

Yet another embodiment is a method for increasing urinary bladder capacity in a

mammal (such as a human) in need thereof by administering an effective amount ofat

least one compound ofthe present invention to increase urinary bladder capacity to the

mammal.
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Yet another embodiment is a method for treating disorders of the urinary tract in a

mammal (such as a human) in need thereofby administering an effective amount of at

least one compound ofthe present invention to ameliorate at least one condition among

urinary urgency, overactive bladder, increased urinary fiequency, decreased urinary

compliance (decreased bladder storage capacity), cystitis (including interstitial cystitis),

incontinence, urine leakage, enuresis, dysmia, urinary hesitancy and difficulty in

emptying the bladder.

In yet other embodiments, the invention provides for methods of treating the

above disorders, by administering a compound of formula I in combination with other

agents such as, for example, one or more additional 5HT1A antagonist, antimuscarinic

drugs, oc1—adrenergic antagonists, inhibitors of the cyclooxygenase enzyme, which may

inhibit both COX] and COX2 isozymes or which may, alternatively, be selective for

COX2 isozyme, and NO donor derivatives thereof.

In yet another embodiment, the present invention provides a method for treating a

mammal suffering from a central nervous system (CNS) disorder manifest in a

serotoninergic dysfimction by administering a.n effective amount of at least one _

compound ofthe present invention to treat the CNS disorder. Such dysfimctions include,

but are not limited to, anxiety, depression, hypertension, sleep/wake cycle disorders,

feeding disorders, behaviour disorders, sexual dysfimction and cognition disorders in

mammals (particularly in humans) associated with stroke, injury, dementia, and

originated by neurological development, attention-deficit hyperactivity disorders

(ADHD), drug addiction, drug withdrawal, irritable-bowel syndrome. Treatment may be

effected by delivering a compound of the invention to the environment of a 5-HT”;

serotoninergic receptor, for example, to the extracellular medium (or by systemically or

locally administering the compound to a mammal possessing such receptor) an amount of

a compound ofthe invention efiective to increase the duration ofbladder quiescence with

no contractions.

COMPOUNDS

The invention relates to compounds of formulal as disclosed above. The

invention includes the enantiomers, diastereoisomers, N-oxides, crystalline forms,

hydrates, solvates or pharmaceutically acceptable salts of these compounds, as well as

active metabolites of these compounds having the same type of activity.
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The term "haloalkyl" includes alkyl groups substituted by a single halogen atom

(monohaloalkyl) and those substituted by more than one halogen atom (polyhaloalkyl).

Examples of the latter are trifluoromethyl and 2,2,2-trifluoroethyl groups. The term

haloalkoxy is to be interreted correspondingly. Preferred haloalkoxy groups include

trifluoromethoxy and 2,2,2-trifluoroethoxy groups.

The term "aryl", alone or in combination, refers to a carbocyclic aromatic system

containing one, two or three rings wherein such rings may be attached together in a

pendent manner or may be fused. The term "aryl" includes aromatic radicals such as

phenyl, naphthy1,te1:rahydronaphthy1, indane and biphenyl.

The terms "heterocyclic" and "heterocyclo" refer to saturated, partially saturated

and unsaturated heteroatom-containing ring-shaped radicals, where the heteroatoms may

be selected from nitrogen, sulphur and oxygen. Examples of saturated heterocyclic

radicals include saturated heteromonocylic groups containing 1 to 4 nitrogen atoms (e.g.,

pyrrolidinyl, irnidazolidinyl, piperidino, piperazinyl); saturated heteromonocyclic groups

containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms (e.g., morpholinyl); saturated

heteromonocyclic groups containing 1 to 2 sulphur atoms and 1 to 3 nitrogen atoms (e.g.,

thiazolidinyl). Examples ofpartially saturated heterocyclic radicals include

dihydrothiophene, dihydropyran, dihydrofuran and dihydrothiazole.

The terms “heterocyclo" and "heterocyclic" encompass the term "heteroaryl,"

which refers to unsaturated heterocyclic radicals. Examples of "heteroaryl_" radicals

include unsaturated 5 to 6 membered heteromonocyclic groups containing 1 to 4 nitrogen _

atoms, for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, 2-pyridyl, 3-pyridyl, 4-

pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.g.,- 4H-l,2,4-triazolyl, 1H—1,2,3-

triazolyl, 2H-1,2,3-triazolyl) tetrazolyl (e.g., 1H-tetrazolyl, 2H-tetrazolyl); unsaturated

condensed heterocyclic groups containing 1 to S nitrogen atoms, for example, indolyl,

isoindolyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, indazolyl, benzotriazolyl,

tetrazolopyridazinyl (e.g., tetrazolo[l,5-b]pyridazinyl); unsaturated 3 to 6-membered

heteromonocyclic groups containing an oxygen atom, for example, pyranyl, 2-fiiryl, 3-

furyl; unsaturated 5 to 6-membered heteromonocyclic groups containing a sulphur atom,

for example, 2-thienyl, 3-thienyl; unsaturated 5- to 6-membered heteromonocyclic groups

containing 1 to 2 oxygen atoms and l to 3 nitrogen atoms, for example, oxazolyl,

isoxazolyl, oxadiazolyl (e.g., 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl);

unsaturated condensed heterocyclic groups containing 1 to 2 oxygen atoms and 1 to 3

nitrogen atoms (e.g., benzoxazolyl, benzoxadiazolyl); unsaturated 5 to 6-membered
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heteromonocyclic groups containingl to 2 sulphur atoms and l to 3 nitrogen atoms, for

example, thiazolyl, thiadiazolyl (e.g., 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-

thiadiazolyl); unsaturated condensed heterocyclic groups containing 1 to 2 sulphur atoms

and 1 to 3 nitrogen atoms (e.g., benzothiazolyl, benzothiadiazolyl) and the like. The term

"heteroaryl" also refers to radicals where heterocyclic radicals are fused with aryl

radicals. Examples of such fused bicyclic radicals include benzofuran, benzothiophene,

and the like. Said "heterocyclic group" may have 1 to 3 substituents such as, for example

and without limitation, lower alkyl, hydroxy, oxo, amino and lower alkylamino.

Preferred heterocyclic radicals include five to ten membered fused or unfused radicals.

Examples of heteroaryl radicals include benzofuryl, 2,3-dihydrobenzofuryl, benzothienyl,

indolyl, dihydroindolyl, chromanyl, benzopyran, thiochromanyl, benzothiopyran,

benzodioxolyl, benzodioxanyl, pyridyl, thienyl, thiazolyl, oxazolyl, furyl, and pyrazinyl.

The term "cycloalkyl" refers to saturated carbocyclic radicals having three to ten

carbon atoms. Preferred cycloalkyl radicals are ''lower cycloalkyl" radicals having three

to seven carbon atoms. Examples include radicals such as cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl and cycloheptyl. A most preferred cycloallcyl group is

cyclohexyl. .

The term "acyl", whether used alone, or within a term such as "acylamino",

denotes a radical provided by the residue afier removal ofhydroxyl from a carboxylic

acid. Preferred acyl groups are alkanoyl groups, such as acetyl.

A "metabolite" of a compound disclosed herein is a derivative ofa compound

which is formed when the compound is metabolized. The term “active metabolite” refers

to a biologically active derivative of a compound that is formed when the compound is

metabolised. The term “metabolized” refers to the sum of the processes by which a

particular substance is changed in the living body.All compounds present in the body are

manipulated by enzymes within the body in order to derive energy and/or to remove them '

from the body. Specific enzymes produce specific structural alterations to the compound.

Cytochrome P450, for example, catalyses a variety of oxidative and reductive reactions.

Uridine diphosphate glucuronyltransferases , for example, catalyse the transfer of an

activated glucuronic-acid molecule to aromatic alcohols, aliphatic alcohols, carboxylic

acids, amines and free sulphhydryl groups. Further information on metabolism may be

obtained fiom The Pharmacological Basis ofTherapeutics, 9“‘ Edition, McGraw-Hill

(1996), pages 1 1-17.
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The metabolites of the compounds disclosed herein can be identified either by

administration of compounds to a host and analysis of tissue samples from the host, or by

incubation of compounds with hepatic cells or other in vitro systems such as cytochromes

or microsomes, and analysis of the resulting compounds. Both methods are well known in

the art. ‘

As used herein, the term "stereoisomer" refers to a compound made up ofthe

same atoms bonded by the same bonds but having difierent three-dirnensional structures

which are not interchangeable. The three—dimensional structures are called

configurations. As used herein, the term "enantiomer" refers to two stereoisomers whose

molecules are nonsuperimposable mirror images of one another. As used herein, the term

"optical isomer" is equivalent to the term "enantiomer". Compoundsthat are

stereoisomers ofone another, but are not enantiomers ofone another, are called

diastereoisomers. The terms "racemate" or "racemic mixture" refer to a mixture of equal

parts of enantiomers. The term "chiral center" refers to a carbon atom to which four

different groups are attached. The term "enantiomeric enrichment" as used herein refers

to the increase in the amount of one enantiomer as compared to the other. A convenient

method of expressing the enantiomeric enrichment achieved is the concept of

enantiomeric excess, or "ee", which is found using the following equation:-

_ E1— E2
E1+E2

wherein E1 is the amount of the first enantiomer and E2 is the amount of the second

ee * 100

enantiomer. Thus, if the initial ratio of the two enantiomers is 50:50, such as is present in

a racemic mixture, and an enantiomeric enrichment sufficient to produce a final ratio of

50:30 is achieved, the ee with respect to the first enantiomer is 25%. However, if the

final ratio is 90:10, the ee with respect to the first enantiomer is 80%. According to one

embodiment of the invention, an ee of greater than 90% is preferred, an ee of greater than

95% is most preferred and an ee ofgreater than 99% is most especially preferred.

Enantiomeric enrichment is determined by one of ordinary skill in the art using standard

techniques and procedures, such as high performance liquid chromatography with a

chiral column. Choice of the appropriate chiral column, eluent and conditions necessary

to effect separation of the enantiomeric pair is within the knowledge of one of ordinary

skill in the art. In addition, the enantiomers of compounds of formulal can be resolved

by one ofordinary skill in the art using standard techniques well known in the art, such as
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those described by J. Jacques, et al., "Enantiomers, Racemates, and Resolutions", John

Wiley and Sons, Inc., 1981. Examples of resolutions include recrystallization techniques

or chiral chromatography. '

Diastereoisomers differ in both physical properties and chemical reactivity. A

mixture ofdiastereomers can be separated into enantiomeric pairs based on solubility,

fractional crystallization or chromatographic properties, e.g., thin layer chromatography,

column chromatography or HPLC.

Purification of complex mixtures of diastereomers into enantiomers typically

requires two steps. In a first step, the mixture of diastereomers is resolved into

enantiomeric pairs, as described above. In a‘ second step, enantiomeric pairs are further

purified into compositions enriched for one or the other enantiomer or, more preferably

resolved into composition comprising pure enantiomers. Resolution of enantiomers

typically requires reaction or molecular interaction with a chiral agent, e.g., a solvent or

column matrix. Resolution of enantiomers may be achieved, for example, by converting

the mixture of enantiomers, e.g., a racemic mixture, into a mixture of diastereomers by

reaction with a pure enantiomer of a second agent, i.e., a resolving agent. The two

resulting diastereomeric products can then be separated. The separated diastereomers are

then reconverted to the pure enantiomers by reversing the initial chemical transformation.

Resolution of enantiomers can also be accomplished by differences in their non-'

covalent binding to a chiral substance, e.g., by chromatography on homochiral

absorbants. The noncovalent binding between enantiomers and the chromatographic

adsorbant establishes diastereomeric complexes, leading to differential partitioning in the

mobile and bound states in the chromatographic system. The two enantiomers therefore

move through the chromatographic system, e.g, column, at different rates, allowing for

their separation.

Chiral resolving columns are well known in the art and are commercially available

(e.g., from MetaChem Technologies Inc., a division ofANSYS Technologies, Inc., Lake

Forest, CA). Enantiomers can be analyzed and purified, for examp1e,using chiral

stationary phases (CSPS) for HPLC. Chiral HPLC columns tipically contain one form of

an enantiomeric compound immobilized to the surface ofa silica packing material. For

chiral resolution to occur, there must be at least three points of simultaneous interaction

between the CSP and one analyte enantiomer, with one or more of these interactions

being stereochemically dependent.

D—phenylglycine and L-leucine are Type I CSPS and use combinations ofp-p
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interactions, hydrogen bonds, dipole-dipole interactions, and steric interactions to achieve

chiral recognition. To be resolved on a Type I column, analyte enantiomers must contain
functionality ‘complementary to that of the CSP so that the analyte undergoes essential

interactions with the CSP. The sample should preferably contain one ofthe following

functional groups: p-acid or p-base, hydrogen bond donor and/or acceptor, or an amide

dipole. Derivatization is sometimes used to add the interactive sites to those compounds

lacking them. The most common derivatives involve the formation ofamides fiom

amines and carboxylic acids.

The MetaChiral ODMW‘ is a type H CSP. The primary mechanisms for the

formation of solute-CSP complexes is through attractive interactions, but inclusion

complexes also play an important role. Hydrogen bonding, pi-pi, and dipole stacking are

important for chiral resolution on the MetaChiralTM ODM. Derivatization is often

necessary when the solute molecule does not contain the groups required for solute-

column interactions. Derivatization, usually to benzylarnides, is also required of some

strongly polar molecules like amines and carboxylic acids, which would otherwise '

interact too strongly with the stationary phase through non-stereo- specific interactions.‘

The invention provides compounds offormula I as set forth above.

In certain embodiments, formulal set forth above may include a proviso that

excludes compounds represented by the generic formula disclosed in US 6436964.

In certain embodiments, formulal set forth above may include a proviso that

excludes compounds represented by the generic formula disclosed in US 5585374.

In certain embodiments, formulal set forth above may include a proviso that

excludes compounds represented by the generic formulas disclosed in b_oth US 6436964

and US 5585374.

Compounds of formula I can be separated into diastereomeric pairs by, for

example, by separation by TLC.These diastereomeric pairs are referred to herein as

diastereoisomer with upper TLC Rf; and diastereoisomer lower TLC Rf. The

diastereoisomers can further be enriched for a particular enantiomer or resolved into a

single enantiomer using methods well known in the art , such as those described herein.

SYNTHESIS OF THE COMPOUNDS OF THE INVENTION

The compounds of the invention are generally prepared according to the following

schemes:
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Scheme 1
o R,

R (4)
(3) . .

 

‘K /R..
I R5

R  
(|.R2=H)

Group R is the same as (R+ R1 ) as given in the general formula I. A, R2, R3, R4

and R5 have the same meanings as given in the general formulal and R, is a lower allcyl

group.

Starting material (1) is treated with a base, preferably potassium tert-butoxide,

followed by alkylation with 2—bromoacetaldehyde dialkyl acetal or other carbonyl

protected 2—haloacetaldehyde ( e.g., the R, alkyl groups can also be joined in a cycle to

give a dioxolane or dioxane ring). Other alternative and appropriate bases to carry out the

condensation include lithium amides, sodium hydride, sodium hydroxide, potassium

hydroxide, potassium carbonate, cesium carbonate and the like with the aid or not of

phase transfer catalysts. The reaction is preferably carried out in a solvent such as

dimethyl sulfoxide or toluene at a temperature of 0°C to reflux.

The use of 3~bromopropionaldehyde dialkyl acetal or other carbonyl protected 3-

halopropionaldehyde allow to obtain, by following the same reaction conditions described

above in Scheme 1, compound I having m = 2 as foreseen in the general formula.

Treatment of (2) with an acid, such as hydrochloric acid or p-toluenesulfonic acid

or trifluoroacetic acid in a suitable organic solvent, achieves aldehyde (3). Generally, the

reaction is conducted in a protic solvent, such a mixture of aqueous acid and acetone or

tetrahydrofuran, at temperatures of 5°C to 75°C, preferably at ambient temperature. A

preferred similar method consists of carrying out the reaction in a mixture ofaqueous

trifluoroacetic acid in a chlorinated solvent at r.t.

Aldehyde (3) is coupled with the desired amine (4) by reductive amination

procedure to prepare (5). The reaction is preferably carried out at ambient temperature in
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a chlorinated solvent such as dichloroethane or methylene chloride or chloroform in the

presence of sodium triacetoxyborohydride and is substantially complete in one to 24

hours (see for example A. F. Abdel-Magid et al., J. Org. Chem., Q1, 3849 (1996)) or can

be carried out in a protic solvent (e.g., methanol) with the aid of sodium

cyanoborohydride, optionally in the presence of molecular sieves.

Reduction of (5) to the alcohol (I) is readily accomplished using a reducing agent

such as sodium borohydride or diisobutylaluminum hydride or other aluminum or boron

hydride or other reduction method to carry out the conversion ketone to alcohol, well

known to those skilled in the art, to prepare the hydroxy compound (I). The reaction is

preferably carried out in an organic solvent such as methanol or methylene chloride or

tetrahydrofiiran at temperatures of -20°C to 0°C - ambient temperature.

Schemez -
O

9 /IL RH C

3 \N R3 + TEVM _:::——> (1)
/ A

H c’O
a (6) (1)

Starting material (1) is either commercially available or can be prepared by

coupling the appropriate Weinreb amide (6) (See Nahm et al., Tetrahedron Lett., 2_2_,

3815, (1981)) with (7), as described in Scheme 2 above, where M is a metallic salt, such

as lithium or magnesium halide. The reaction is preferably carried out under nitrogen

atmosphere, in an aprotic solvent, such as tetrahydrofuran, at ambient or lower

temperatures down to -78°C.

Alternatively, an ester of structure R3COOalky1 can be treated with a substituted

benzylmagnesium chloride or benzylmagnesium bromide or lithium derivative under '

standard conditions well known in the art to provide the ketone of structure (1).

_ An alternative route to obtain compounds (1) consists of reacting the appropriate

arylaldehyde with an allcylnitro derivative in a nitroaldol fashion, dehydration of the nitro

alcohol thus obtained, followed by double bond reduction afford a 2-nitro(2—

Ak)phenethy1 derivative, which can undergo Nef reaction to yield the wished keto

derivative 1. This k.ind ofpathway is well documented in the experimental part and in the

literature.

A preferred_simi1ar way of synthesis of (1) is the palladium catalysed coupling of

an acyl halide with a compound (7) where lvl is Zn halide. More specifically, the
compounds of formula (5) can be prepared following the procedure described in Scheme
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3. All substituents, unless otherwise indicated, are as defined previously. The reagents

and starting materials are readily available to one of ordinary skill in the art.

Scheme 3

 o A’|\

R

(3)

0

‘K R
_—_—_>| R5/4

' R

 
(10) (5)

In Scheme 3, step A, for example, cyclohexanecarbonyl chloride is added to a

mixture of the suitable benzylzinc ch1oride(brornide) and an appropriate palladium

catalyst, e.g., dichlorobis(triphenylphosphine)palladium (II) stirred at 0°C in a solvent

such as tetrahydrofuran. Afterwards, stirring is continued at r.t. for 4-24 h. Then the

reaction is quenched for example with an aqueous saturated solution of ammonium

chloride. Typical work-up procedure by extraction provides the ketone (8). Ketone (8)

can be purified by techniques well known in the art, such as flash chromatography on

silica gel with a suitable eluent, such as ethyl acetate/hexane to provide the purified

material. Alternatively, the crude ketone (8) can be used in step B without purification.

In Scheme 3, step B, ketone (8) is allcylated with bromoacetaldehyde diethyl

acetal under conditions well known in the art to provide compound of structure (9). For

example, ketone (8) is dissolved in a suitable organic solvent, such as dimethyl sulfoxide

or toluene and treated with a slight excess of a suitable base, such as potassium tert-

butoxide. The reaction is stirred for about 15 to 30 minutes at a temperature ofbetween

0°C and the reflux temp. of the solvent and bromoacetaldehyde diethyl acetal is added

dropwise to the reaction. One of ordinary skill in the art would readily appreciate that

bromoacetaldehyde dimethyl acetal, bromoacetaldehyde ethylene acetal and the like may

be used in place of the corresponding diethyl acetal.

In Scheme 3, step C, compound (9) is hydrolyzed under acidic conditions to

provide aldehyde (10) in a manner analogous to the procedure described in Scheme 1.

More specifically, for example, compound (9) is dissolved in a suitable organic solvent,
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such as dichloromethane and treated with a suitable acid, such as aq. trifluoroacetic acid.

The reaction mixture is stirred for about 1 to 6 hours at room temperature. The reaction

mixture is then diluted with the same solvent, Washed with brine; the organic layer is

separated, dried over anhydrous sodium sulfate, filtered and concentrated under vacuum

to provide aldehyde i(10). Aldehyde (10) can be purified by techniques well known in the

art, such as flash chromatography on silica gel with a suitable eluent, such as ethyl

acetate/hexane. Alternatively, crude aldehyde (10) can be used directly in step D.

In Scheme 3, step D, aldehyde (10) is reductively aminated, under conditions well

known in the art, with amine (4) to provide the ketone (5) in a manner analogous to the

procedure described in Scheme 1. More specifically, for example, aldehyde (10) is

dissolved in a suitable organic solvent, such as methylene chloride. To this solution is

added about 1.05 or more equivalents of amine (4). Acetic acid may optionally be added

to aid in dissolution ofthe amine (4). Then about 1.4 to 1.5 equivalents of sodium

triacetoxyborohydride is added and the reaction is stirred at room temperature for about 3

to 5 hours. The reaction is then quenched by addition of a suitable base, such as aqueous

sodium carbonate or hydroxide to provide a pH from 8 to about 12. The quenched

reaction is then extracted with a suitable organic solvent, such as methylene chloride. The

organic extracts are combined, washed with brine, dried, filtered and concentrated under

vacuum to provide the compound of formula (5). This material can then be purified by

techniques well known in the art, such as flash chromatography on silica gel with a

suitable eluent, such as ethyl acetate/petroleum ether or hexane.

Scheme 4

  

la 33$, QT £2, Qj ,
RM (1) _

(11) R 112) R (13) R

V

X (15) Step C

R

0 R3 0 3

4 Step E PK step D I '°\ \
I

H-R5-R4 CHO R

R (5) (4) R (3) (14)

Alternatively, compounds of structure (5) can be prepared following the procedure

described in Scheme 4. All substituents, unless otherwise indicated, are previously
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defined. The reagents and starting materials are readily available to one of ordinary skill
in the art.

In Scheme 4, step A, aldehyde (11) is combined with a suitable organometallic

reagent (12) under conditions well known in the art to provide alcohol (13). Examples of

suitable organometallic reagents include Grignard Reagents, alkyl lithium reagents, alkyl

zinc reagents, and the like. Grignard Reagents are preferred. For examples of typical

Grignard Reagents and reaction conditions, see I. March, "Advanced Organic Chemistry:

Reactions, Mechanisms, andStructure", 2nd Edition, McGraw-Hill, pages 836-841

(1977). More specifically, aldehyde (11) is dissolved in a suitable organic solvent, such as

tetrahydrofuran or toluene, cooled to about -5°C and treated with about 1.1 to 1.2

equivalents of a Grignard reagent of formula (12) wherein M is MgCl or MgBr. The

reaction is stirred for about 0.5 to 6 hours, then quenched, and alcohol (13) is isolated by

well-known work—up procedure." _

In Scheme 4, step B, alcohol (13) is oxidized under standard conditions well know

in the art, such as those described by J. March, "Advanced Organic Chemistry: Reactions,

Mechanisms, and Structure", 2nd Edition, McGraw-Hill, pages 1082-1084 (1977), to

provide ketone (1). (Ketone (1) is the starting’ material used in Scheme 1 above.)

_ For example, flue above oxidation is also performed using standard Swem

Oxidation conditions which are well known to one of ordinary skill in the art, or the

alcohol (13) is dissolved in a suitable organic solvent, such as methylene chloride, the

solution cooled with a wet ice-acetone bath, and treated with 2.5 to 3.0 equivalents of

dimethyl sulfoxide. After stirring for about 30 minutes, the reaction is then treated with

about 1.8 equivalents of P205. The reaction is stirred for about 3 hours and then,

preferably, treated over about 30 minutes with about 3.5 equivalents of a suitable amine,

such as triethylamine. The cooling bath is then removed and the reaction is stirred for

about 8 to 16 hours. The ketone (1) is then isolated by standard extraction techniques well

known in the art.

In Scheme 4, step C, ketone (1) is treated with a suitable base followed by

addition of the alkene (15), wherein X is a suitable leaving group, to provide compound

(14). For example, ketone (1) is combined with an excess of alkene (15) in a suitable

organic solvent, such as tetrahydrofuran, and cooled with a wet ice acetone bath.

Examples of suitable leaving groups are Cl, Br, I, tosylate, mesylate, and the like.

Preferred leaving groups are Cl and Br. About 1.1 equivalents of a suitable base are added

and the reaction is allowed to stir for about 2 hours at room temperature. Examples of
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suitable bases are potassium tert~butoxide, sodium hydride, NaN(Si(CH3)3)2, Ll)A,
KN(Si(CH3)3)2, NBNH2, sodium ethoxide, sodium methoxide and the like. Potassium tert-

butoxide is the preferred suitable base. The reaction is then quenched with aqueous acid

and compound (14) is isolated by usual work-up procedure.

In Scheme 4, step D, compound (14) is treated with a suitable oxidizing agent to

provide aldehyde (3). (Aldehyde (3) is also prepared in Scheme 1.) Examples of suitable

oxidizing agents are ozone, NaIO4 /Osmium catalyst, and the like. Ozone is the preferred

oxidizing agent. Examples of suitable oxidizing reagents and conditions are described by

J. March, "Advanced Organic Chemistry: Reactions, Mechanisms, and Structure", 2nd

Edition, McGraw—Hill, pages 1090-1096 (1977).

For example, compound (14) is dissolved in a suitable organic solvent, such as

methanol, a small amount of Sudan III is added, and the solution is cooled to about -20°C.

Ozone is bubbled into the solution for about 4 hours until the pink color tmns to a pale

yellow color. Then a reducing agent such as Me2S or tributylphosphine is added.

Concentration provides the intermediate dimethyl acetal of aldehyde (3). This dimethyl

acetal is readily hydrolyzed under standard acidic conditions to provide aldehyde (3).

Alternatively, direct acidic work-up of the crude reaction mixture provides aldehyde (3).

Alternatively, aldehyde (3) can be obtained directly by ozonolysis of (14) in a non-acetal

forming solvent, such as methylene chloride.

In Scheme 4, step E, aldehyde (3) is reductively aminated under conditions

analogous to those described above in Scheme 3, step D, to provide compound (5).

(Compound 5 is also prepared in Scheme 1.)

 0 R, R3

 CHo Step A R’R4l 3 5H-‘R-R

R (3) 5 4 (5)

Scheme 5 provides an alternative synthesis for the preparation ofketone (5). All
substituents, unless otherwise indicated, are previously defined. The reagents and starting

materials are readily available to one of ordinary skill in the art.

In Scheme 5, step A, aldehyde (3) is condensed with amine (4) under standard

conditions well known in the art to provide the enamine (16). For example, about 1.05

equivalents of aldehyde (3) dissolved in a suitable organic solvent, such as isopropyl
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acetate or isopropanol, is added to neat amine (4), fiee base. Additional organic solvent is

added to produce a slurry and the reaction is stirred for about 1 to 2 hours. The enamine

(16) is then isolated by standard techniques, such as collection by filtration. ‘

In Scheme 5, step B, the enamine (16) is hydrogenated under conditions well

known to one of ordinary skill in the art to provide compound (5). For example, enamine

(16) is combined with a suitable organic solvent, such as isopropyl alcohol and a catalytic

amount of 5% palladium on carbon in a Parr bottle. The mixture is placed under 50 psi of

hydrogen and shaken for about 2 days at room temperature. The slurry is then filtered to

remove catalyst and the filtrate is concentrated to provide compound (5).

Scheme6

0 Ra “° R3 R2/° R“ /o R H
‘K /K R’ 3 + ‘R’R4

I/K o “"‘ ' °\—‘‘—’‘ I O ' °\ ‘ [K CH0 5(4)
\RB R 0 Re \ Ra
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l Rs'—'R4

R |(R2 notH)

For the synthesis of compounds I where R; is different than H, the method given

in Scheme 6 is used. Intermediate ketone (2) is reduced with the same reduction methods

used above in scheme 1 for compound (5) affording intermediate (17), which is etherified

by reaction with a base, for example NaH or potassium tert-butoxide or NaNH2 or LiNH-2

or others in a suitable solvent e.g. tetrahydrofuran, affording the alkoxide, which is then

reacted in situ with the appropriate R;-X with X leaving group (halogen or mesylate or

tosylate) at a temperature of from 0°C to the reflux temperature. The so obtained

compounds (18) can undergo the same reactions described in scheme 1 affording product

I with R2 is not H.

Alternatively, compounds of formula I where R; is not a hydrogen atom, can be

obtained by alkylating compounds of formula I where R; = H with the same methods

described above for alkylating compound 17, limiting this procedure to the allcylation

with very reactive halogenide or mesylate/tosylate (e.g., benzyl bromides) which can

react under time/temperature controlled reaction condition, preferably at r.t.
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Scheme 7 describes a double fimctionalization approach to the synthesis of

Compound (I). This kind of approach can be useful for the synthesis of libraries of

‘ compounds (I) introducing different amine moieties and difierent R3 goups at the same

time.

Scheme 7

 
In scheme 7 Ra is a lower alkyl group or the two Ra groups are linked forming a

1,3-dioxolanyl or l,3—dioxanyl group. An appropriate commercial benzyl derivative

(with X = halogen or methanesulphonyloxy or p-toluenesulphonyloxy groups) can be I

reacted, as very well known to those skilled in the art, to afford the benzyl cyanide (20).

These reactants can be converted following known alkylation methods into compounds
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(21) or (27) respectively reacting them with allyl halogenides (or allyl mesylatese or

tosylates) or haloalkylaldehydes in their carbonyl protected form (acetals or dioxolanyl

derivatives or other). ' 1

These alkylation reactions can be carried out by the use ofbases to generate the

reactive benzyl carbanions. Example of used bases are lithium diisopropylamide (LDA)

or tert—Butyl lithium or NaH or potassium tert—butoxide or sodium amide or potassium

amide or others in an appropriate solvent such as THF or Et2O or DIVIF or other at a

temperature ranging from —78°C to the reflux temperature. A preferred method of

alkylation include the use ofhindered bases such as LDA in the presence ofhexamethyl

phosphorous triamide or DMPU at —78°C - r.t.

Compounds (21) can be in turn reduced by the use of diisobutylaluminum hydride

(DIBAL-H) in an appropriate solvent (toluene, DlV[F, CH2Cl2 or other) at a temperature

ranging from —78°C to the reflux ofthe solvent. The so obtained aldehydes (22) are then

carbonyl protected following methods very well known to those skilled in the art to give

compounds (23), which can be catalytically osmilated (C. P. Forbes .I.C.S. Perkin Trans 1

1979, 906-910) or undergo ozonolysis to afford compounds (24). Compounds (24) can be

reductively aminated as described above to afford compounds (25). Deprotection by

common methods leads to the aldehydes (26).

Compounds (26) can be alternatively obtained from compounds (21) applying the

osmilation or ozonolysis procedure on them. The so obtained cyanopropionaldehydes

(27) are then reductively aminated to compound (28). Repeating the DIBAL-H reduction

described above on these compounds affords the aldehydes (26).

Compounds (27) are also easily obtained fiom compounds (29) by simple

deprotection of the carbonyl fimctionality. The reaction ofR3-M (where M is a metallic

salt, such as lithium or magnesium halide) with compounds (26) afford compounds (I). A

large number of organometallics such as litium or magnesium derivatives are

commercially available or easily prepared and can be reacted in an appropriate solvent

such as THE‘ or Et2O or others at —78°C — reflux.

Stereochemistgg

In Schemes 1, 6 and 7 compounds I are obtained in syn/anti mixture of

diastereoisomers with ratio depending on the reaction condition used. The

diastereoisomers can be separated by usual tecniques known to those skilled in the art
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including fractional crystallization of the bases or their salts or chromatografic tecniques

such as LC or flash chromatography. For both the diastereoisomers, the (+) enantiomer of

Ifonnula Ia can be separated from the (-) enantiomer using techniques and procedures well

known in the art, such as that described by J. Jacques, et al., "Enantzbmers, Racemates,

and Resolutions", John Wiley and Sons, Inc., 1981. For example, chiral chromatography

with a suitable organic solvent, such as ethanol/acetonitril_e and Chiralpak AD pacldng, 20

micron can also be utilized to effect separation of the enantiomers.

The free bases of formula I, their diastereoisomers or enantiomers can be

converted to the corresponding pharmaceutically acceptable salts under standard

conditions well known in the art. For example, the free base of formula I is dissolved in a

suitable organic solvent, such as methanol, treated with one equivalent ofmaleic or oxalic

acid for example, one or two equivalents ofhydrochloric acid or methanesulphonic acid

for example, and then concentrated under vacuum to provide the corresponding

pharmaceutically acceptable salt. The residue can then be purified by recrystallization

from a suitable organic solvent or organic solvent mixture, such as methanol/diethyl

ether.

Combination treatments

In certain embodiments, disorders of the urinary tract are treated by administering

a compound of formula I in combination with an additional 5-HT”, antagonist or an

antagonist of one or more additional class ofreceptors. In preferred embodiments a

compound offormula I is administered in combination with an antagonist ofan oil-

adrenergic, or muscarinic receptor.

In further embodiments, lower urinary tract disease is treated by administering a

compound of formula I in combination with one or more inhibitor of the cyclooxygenase

enzyme, which may inhibit both COX1 and COX2 isozymes or which may, alternatively,

be selective for COX2 isozyme, and NO donor derivatives thereof.

Examples of antimuscarinic drugs for administration in combination with a

compound offormulal are oxybutynin, tolterodine, darifenacin, and temiverine.

A compound of formulal may be administered in combination with orl-adrenergic

antagonists, for the therapy of lower urinary tract symptoms, whether or not these are

associated with BPH. Preferred ocl-adrenergic antagonists suitable for administration in

combination with a compound of formula I are, for example, prazosin, doxazosin,
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terazosin, alfiizosin, and tamsulosin. Additional ot1~adrenergic antagonists suitable for

administration in combination with a compound of formula I are described in U.S. Patents

No. 5,798,362, 5,990,114; 6,306,861; 6,365,591; 6,387,909; and 6,403,594.

Examples of 5-HT”, antagonists that may be administered in combination with a

compound of formula I are found in Leonardi et al., J Pharmacol. Exp. Ther. _2_9_2: 1027-

1037, 2001 (e.g., Rec 15/3079), U.S. Patent No. 6,071,920, other phenylpiperazine

derivatives described in WC 99/063 83 and pending U.S. Patent Applications Serial No.

10/266,088 and 10/266,104 filed on October 7, 2002. Additional 5-HT1A antagonists

include DU-125530 and related compounds described in U.S. Patent No. 5,462,942 and

robalzotan and related compounds described in W0 95/1 1891.

Examples of selective COX2 inhibitors that may be administered in combination

with a compound of formula I are, without limitation, nimesulide, meloxicam, rofecoxib,

celecoxib, parecoxib and valdecoxib. Additional examples of selective COX2 inhibitors

are described, without limitation, in US 6,440,963. Examples ofnon-selective COX1—

COX2 inhibitors are, without limitation, acetylsalicylic acid, niflumic acid, flufenamic

acid, enfenamic acid, meclofenamic acid, tolfenamic acid, thiaprophenic acid, ibuprofen,

naproxen, ketoprofen, flurbiprofen, furprofen, indomethacin, acemethacin,

proglumethacin, ketorolac, diclofenac, etodolac, sulindac, fentiazac, tenoxicam,

lomoxicam, cynno'xica1n,ibuproxam, nabumetone, tolmetin, amtolmetin. Accordingly,

each of the foregoing are non-limiting examples ofCOX inhibitors that may be

administered in combination with a compound of formula 1.

Examples ofderivatives ofCOX inhibitors that may be administered in

combination with a compound of formula I are derivatives of COX inhibitors bearing

nitrate (nitrooxy) or nitrite groups, such as those’ given , for example, in WO 98/09948,
able to release NO in vivo.

Pharmaceutical Compositions

The invention further provides pharmaceutical compositions comprising a

compound offormula I or an enantiomer, diastereomer, N-oxide, crystalline form,

hydrate, solvate, active metabolite or pharmaceutically acceptable salt of the compound.

The,pharmaceutical composition may also include optional additives, such as a

pharmaceutically acceptable carrier or diluent, a flavouring, a sweetener, a preservative, a

dye, a binder, a suspending agent, a dispersing agent, a colorant, a disintegrator, an

excipient, a diluent, a lubricant, an absorption enhancer, a bactericide and the like, a
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stabiliser, a plasticizer, an edible oil, or any combination of two or more of said additives.

Suitable pharmaceutically acceptable carriers or diluents include, but are not

limited to, ethanol, water, glycerol, aloe Vera gel, allantoin, glycerine, vitamin-A and E

oils, mineral oil, phosphate buffered saline, APPG2 myristyl propionate, magnesium

carbonate, potassium phosphate, vegetable oil, animal oil and solketal.

Suitable binders include, but are not limited to, starch, gelatine, natural sugars

such as glucose, sucrose and lactose, com sweeteners, natural and synthetic gums such as

acacia, tragacanth, vegetable gum, sodium alginate, carboxymethylcellulose, polyethylene

glycol, waxes and the like.

Suitable disintegrators include, but are not limited to, starch such as corn starch,

"methyl cellulose, agar, bentonite, xanthan gum and the like.

Suitable lubricants include, but are not limited to, sodium oleate, sodium stearate,

magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and the like. ‘

Suitable suspending agents include, but are not limited to, bentonite.

Suitable dispersing and suspending agents include, but are not limited to, synthetic

and natural gums such as vegetable gum, tragacanth, acacia, alginate, dextran, sodium

carboxymethylcellulose, methylcellulose, polyvinylpyxrolidone and gelatine.

Suitable edible oils include, but are not limited to, cottonseed oil, sesame oil,

coconut oil and peanut oil.

Examples of additional additives include, but are not limited to, sorbitol, talc,

stearic acid and dicalcium phosphate.

0 Unit Dosage Form

The pharmaceutical composition may be formulated as unit dosage forms, such as

tablets, pills, capsules, boluses, powders, granules, sterile parenteral solutions, sterile

parenteral suspensions, sterile parenteral emulsions, elixirs, tinctures, metered aerosol or

liquid sprays, drops, ampoules, autoinjector devices or suppositories. The unit dosage

forms may be used for oral, parenteral, intranasal, sublingual or rectal administration, or

for administration by inhalation or insufflation, transdermal patches, and a lyophilized '

composition. In general, any delivery of active ingredients that results in systemic

availability of such ingredients can be used. Preferably the unit dosage form is an oral

dosage form, most preferably a solid oral dosage; therefore the preferred dosage forms are

tablets, pills and capsules. However, parenteral preparations are preferred too.

Solid unit dosage forms may be prepared by mixing the active agents of the

present invention with a pharmaceutically acceptable carrier and any other desired

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1150



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1151

W0 03/106421 -24- PCT/EP03/06290

additives as described above. The mixture is typically _mixed until a homogeneous

mixture ofthe active agents ofthe present invention is obtained and the carrier and any

other desired additives are formed, i.e. the active agents are dispersed evenly throughout

the composition. In this case, the composition can be formed as dry or moist granules.

Dosage fOI'I11S can be formulated as, for example, "immediate release" dosage

forms. "Immediate release" dosage forms are typically formulated as tablets that release

at least 60%-90% ofthe active ingredient within 30-60 min when tested in a drug

dissolution test, e.g., U.S. Pharmacopeia standard <71 1>. In a preferred embodiment,

immediate dosage forms release at 75% of active ingredient within about 45 min.

Dosage fonns can also be formulated as, for example, "controlled release" dosage

forms. "Controlled," "sustained," "extended" or "time release" dosage forms are

equivalent terms that describe the type of active agent delivery that occurs when the

active agent is released from a delivery vehicle at an ascertainable and manipulatable rate

- over a period of time, which is generally on the order ofminutes, hours or days, typically

ranging from about sixty minutes to about 3 days, rather than being dispersed

immediately upon entry into the digestive tract or upon contact with gastric fluid. A

controlled release rate can vary as a function of a multiplicity of factors. Factors.

influencing the rate of delivery in controlled release include the particle size,

composition, porosity, charge structure, and degree ofhydration of the delivery vehicle

and the active ingredient(s), the acidity of the environment (either internal or external to

the delivery vehicle), and the solubility of the active agent in the physiological

environment, i.e., the particular location along the digestive tract. Typical parameters for

dissolution test of controlled release forms are found in U.S. Pharmacopeia standard

<724>.

Dosage forms can also be formulated to deliver active agent in multiphasic stages

whereby a first fraction of an active ingredient is released at a first rate and at least a

second fractions of active ingredient is released at a second rate. In a preferred

embodiment, a dosage form can be formulated to deliver active agent in a biphasic

manner, comprising a first "immediate release phase", wherein a fraction of active

ingredient is delivered at a rate set forth above for immediate release dosage forms, and a

second "controlled release phase," wherein the remainder of the active ingredient is

released in a controlled release manner, as set forth above for controlled release dosage

forms.

Tablets or pills can be coated or otherwise prepared so as to form a unit dosage
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form that has delayed and/or sustained action, such as controlled release and delayed

release unit dosage forms. For example, the tablet or pill can comprise an inner dosage

and an outer dosage component, the latter being in theform of a layer or envelope over

the former. The two components can be separated by an enteric layer which serves to .

resist disintegration in the stomach and permits the inner component to pass intact into the

duodenum or to be delayed in release.

Biodegradable polymers for controlling the release of the active agents include,

but are not limited to, polylactic acid, polyepsilon caprolactone, polyhydroxybutyric acid,

polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and crosslinked or

amphipathic block copolymers ofhydrogels.

For liquid dosage forms, the active substances or their physiologically acceptable

salts are dissolved, suspended or emulsified, optionally with the usually employed
substances such as solubilizers, emulsifiers or other auxiliaries. Solvents for the active

combinations and the corresponding physiologically acceptable salts can include water,

physiological salt solutions or alcohols, e.g. ethanol, propanediol or glycerol.

Additionally, sugar solutions such as glucose or mannitol solutions may be used. A

mixture of the various solvents mentioned may be used in the present invention too.

A transdermal dosage form is contemplated by the present invention too.

Transdermal forms may be a diffusion transdermal system (transdermal patch) using

either a fluid reservoir or a drug—in-adhesive matrix system. Other transdermal dosage

forms include, but are not limited to, topical gels, lotions, ointments, transmucosal

systems and devices, and iontophoretic (electrical diffusion) delivery systems.

Transdermal dosage fonns may be used for delayed release and sustained release ofthe

active agents of the present invention. A

The -pharmaceutical compositions and unit dosage forms of the present invention

for parenteral administration, and in particular by injection, typically include a

pharmaceutically acceptable carrier, as described above. A preferred liquid carrier is

vegetable oil. Injection may be, for example, intravenous, epidural, intrathecal,

intramuscular, intraluminal, intratracheal or subcutaneous.

The active agents can also be administered in the form of liposome delivery

systems, such as small unilamellar vesicles, large unilamellar vesicles and multilamellar

vesicles. Liposomes can be formed from a variety ofphospholipids, such as cholesterol,

stearylamine or phosphatidylcholines.

The active agents of the present invention may also be coupled with soluble
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polymers such as targetable drug carriers. Such polymers include, but are not limited to,

polyvinylpyrrolidone, pyran copolymers, polyhydroxypropylmethacrylamidophenol,

polyhydroxyethylaspartamidophenol, and polyethylenoxypolylysine substituted with

palrnitoyl residues. '

Administration

The pharmaceutical composition or unit dosage forms ofthe present invention

may be administered by a variety ofroutes, such as the oral and enteral, intravenous,

intramuscula.r subcutaneous; transdermal, transmucosal (including rectal and buccal) and

by inhalation routes. Oral or transdermal routes are preferred (e.g., solid or liquid

formulations or skin patches, respectively). 1

The pharmaceutical composition or unit dosage forms comprising an effective

amount of the present invention may be administered to an animal, preferably a human, in

need of treatment of neuromuscular dysfunction of the lower urinary tract described by E.

J. McGuire in “Campbell’s UROLOGY”, 5"‘ Ed., 616-638, 1986, W.B. Saunders

Company, and patients affected by any physiological dysfunction related to impairment

of 5-HT”, receptor function. Such dysfimctions include, without limitation, central-

nervous-system disorders such as depression, anxiety, eating disorders, sexual

dysftmction, addiction and related problems.

As used herein, the term “effective amount” refers to an amount that results in

measurable amelioration of at least one symptom or parameter of a specific disorder. In a

preferred embodiment, the compound treats disorders of the urinary tract, such as urinary

urgency, overactive bladder, increased urinary frequency, reduced urinary compliance

(reduced bladder storage capacity), cystitis (including interstitial cystitis), incontinence,

urine leakage, enuresis, dysuria, urinary hesitancy and difficulty in emptying the bladder,

or central nervous system disorders due to serotonergic dysfimction (such as anxiety,

depression, hypertension, sleep/wake cycle disorders, feeding behaviour, sexual function A

and cognition disorders in mammals (particularly a human) associated to stroke, injury,

dementia and due to neurological development, disorders from hyperactivity related to an

attention deficit (ADHD), drug addiction, drug withdrawal, irritable bowel syndrome.

The pharmaceutical composition or unit dosage form ofthe present invention may

be administered according to a dosage and administration regimen defined by routine

testing in the light of the guidelines given above in order to obtain optimal activity while

minimising toxicity or side effects for a particular patient. However, such fine tuning of

the therapeutic regimen is routine in the light of the guidelines given herein.
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The dosage of the active agents of the present invention may vary according to a

variety of factors such as underlying disease conditions, the individual’s condition,

weight, sex and age, and the mode of administration. An effective amount for treating a

disorder can easily be determined by empirical methods known to those of ordinary skill

in the art, for example by establishing a matrix of dosages and frequencies of

administration and comparing a group of experimental units or subjects at each point in

the matrix. The exact amount to be administered to a patient will vary depending on the

state and severity of the disorder and the physical condition ofthe patient. A measurable

amelioration of any symptom or parameter can be determined by a person skilled in the

art or reported by the patient to the physician. It will be understood that any clinically or

statistically significant attenuation or amelioration ofany symptom or parameter of

urinary tract disorders is within the scope of the invention. Clinically significant

attenuation or amelioration means perceptible to the patient and/or to the physician.

For example, a single patient may suffer from several symptoms of dysuria

simultaneously, such as, for example, urgency and excessive frequency ofurination or

both, and these may be reduced using the methods’ of the present invention. In the case of

incontinence, any reduction in the fiequency or volume ofunwanted passage of urine is

considered a beneficial effect of the present method of treatment.

The amount of the agent to be administered can range between about 0.01 and

about 25 mg/kg/day, preferably between about 0.1 and about 10 mg/kg/day and most

preferably between 0.2 and about 5 mg/kg/day. It will be understood that the

pharmaceutical formulations of the present invenfion need not necessarily contain the

entire amount of the agent that is effective in treating the disorder, as such effective

amounts can be reached by administration ofa plurality of doses of such pharmaceutical

formulations.

In a preferred embodiment of the present invention, the compounds are formulated

in capsules or tablets, preferably containing 50 to 200 mg ofthe compounds of the

invention, and are preferably administered to a patient at a total daily dose of 50 to 400

mg, preferably 150 to 250 mg and most preferably about 200 mg, for relief ofurinary

incontinence and dysfunctions under treatment with 5-HT1A receptor ligand.

A pharmaceutical composition for parenteral administration contains from about

0.01% to about 100% by weight of the active agents of the present invention, based upon

100% weight of total pharmaceutical composition.

Generally, transdermal dosage forms contain from about 0.01% to about 100% by
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weight of the active agents versus 100% total weight of the dosage form.

The pharmaceutical composition or unit dosage form may be administered in a

single daily dose, or the total daily dosage may be administered in divided doses. In

addition, co-administration or sequential administration of another compound for the

treatment of the disorder may be desirable. For example, the compounds ofthe invention

may be administered in combination with more antimuscarinic, on-adrenergic antagonist,

5-HT”, receptor antagonist, or COX inhibitors or NO releasing derivatives thereof, for

the therapy of lower urinary tract symptoms. Examples of antimuscarinics, on-adrenergic

antagonists, 5-HT; A receptor antagonist, COX inhibitors and NO releasing derivatives

thereof are set forth above, without limitation.

For combination treatment where the compounds are in separate dosage

formulations, the compounds can be administered concurrently, or each can be

administered at separate staggered times. For example, the compound of the invention

may be administered in the morning and the antimuscarinic compound may be

administered in the evening, or vice versa. Additional compounds may be administered at

specific intervals too. The order of administration will depend upon a variety of factors

including age, weight, sex and medical condition ofthe patient; the severity and aetiology

of the disorders to be treated, the route of administration, the renal and hepatic fimction of

the patient, the treatment history of the patient, and the responsiveness of the patient.

Determination of the order of administration may be fine-tuned and such fine-tuning is

routine in the light of the guidelines given herein. '

Uses-Methods for Treatment

Without wishing to be bound by theory, it is believed that administration of 5-

HT1 A receptor antagonists prevents unwanted activity of the sacral reflex and/or cortical

mechanisms that control micturition. Thus, it is contemplated that a wide range of

neuromuscular dysfimctions of the lower urinary tract can be treated using the compounds

ofthe present invention, including without limitation dysuria, incontinence and enuresis

(overactive bladder). Dysuria includes urinary frequency, nocturia, urgency, reduced

urinary compliance (reduced bladder storage capacity), difficulty in emptying the bladder,

i.e. a suboptimal volume ofurine is expelled during rnicturition. Incontinence syndromes

include stress incontinence, urgency incontinence and enuresis incontinence, as well as

mixed forms of incontinence. Enuresis refers to the involuntary passage ofurine at night

or during sleep.
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The compounds of the present invention may also be useful for the treatment of

central nervous system disorders due to serotonergic dysfunction.

The following examples represent typical syntheses ofthe compounds of formula

I as described generally above. These examples are illustrative only and are not intended

to limit the invention in any way. The reagents and starting materials are readily available

to one of ordinary skill in the art.

Example 1

8-{N-[3-(2-Cyanophenyl)-4-cyclohexyl-4-oxobutyl]-N-methyl-2-aminoethoxy}-

quinoline

2-g2—Cyclohexyl-2-oxoethylQ-benzonitrile (Compound la).

To a solution of 0.47 g of 2-tolunitrile 4 ml of THF was added 0.535 ml of 1,3-

dimethyl-3,4,5,6-tetrahydro-2(lH)pyrimidinone (DMPU) and the mixture was cooled at —

78°C; 2.22 ml of a 2M sol. ofLDA in THF was then dropped during 5 min., then the

reaction mixture was stirred at the same temperature for 15 min. followed by dropwise

addition of 0.757 g ofN-methyl-N-methoxycyclohexanecarboxarnide in 4 ml ofTHF.

Afier 1 h stirring at —78°C, the reaction mixture was quenched with a 10% aq. sol. of

NH4Cl. The temperature was allowed to rise at r.t. and the mixture was extracted with

EtOAc (2x20ml), washed with 30 ml ofbrine, dried on Na2SO4 and evaporated to dryness

in vacuo. The crude was purified by flash chromatography (PE — EtOAc _90: 10) to afford

0.34 g of the title compound.

‘H-NMR (CDCI3, 0): 1.10-2.05 (m ,l0H); 2.45-2.60 (in, 11-1); 4,00 (m, 2H); 7.20-7.43 (m,

2H); 7.48-7.70 (m, 2H); I

3- 2- ano hen l -4-c clohex I-4-oxobu aldeh dc dieth 1 acetal Com ound lb

To a suspension of 414 mg of 60% NaH oil dispersion in 10 ml of anhydrous DMF was

added drop wise during 6 min under a nitrogen stream, a solution of 1.84 g of compound
la in 5 ml ofDMF and the reaction mixture was stirred at r.t. for 1 h; then was added 2.15

g of 2-bromoacetaldehyde diethyl acetal (97 %) in 5 ml ofDMF; the mixture was stirred

at r.t. for 15’, then at 80°C for 5.5 h. Afterwards, the mixture was diluted with H20 (250

ml), acidified with 2 N HCl, extracted with Et2O (3 x 50 ml), washed with H20 (40 ml),

dried (Na2SO4) ed evaporated in vacuo, affording a crude (brownish oil), which was
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purified by flash chromatography (PE - EtOAc 90:10) to yield 1.91 g of compound 1b as

a yellowish oil.

‘H-NMR (CDCZ3. ®:_1.09-1.26 (m, 6H); 1.27-1.39 (m, 4H); 1.46-1.57 (m, 1H); 1.59-1.74

(m, 3H); 1.77-1.88 (m, ll-I); 1.93-2.08 (m, 2H); 2.38-2.50 (m, 2H); 3.39-3.51 (In, 2H);

3.54-3.72 (m, 2H); 4.30-4.34 (m, 1H); 4.53-4.61 (m, 1H); 7.33-7.44 (m, 2H); 7.51-7.61

(m, 1H); 7.66-7.72 (m, 1H). ‘

3-g 2-Cyanophenyl )-4-cyclohexyl-4-oxobutyraldehyde gCompound 1c)

A mixture of 1 g of the compound lb, 9.5 ml of 50% aq. trifluoroacetic acid and 19 ml of

CHZCI2 was stirred for 2 h at r.t., then diluted with 8 ml of CH2Cl2. The organic layer was

separated, washed with brine (2 x 15 ml), dried (Na2SO4) and evaporated to dryness in

vacuo to afford a crude (0.788 g), used in the next step without further purification.

‘H-NMR (CDCI3, 6): 1.01-2.11 (m, 10H); 2.31-2.43 (m, 1H); 2.64 (dd, 1H); 3.29-3.41

(tn, 1H); 4.78 (dd, IH); 7.25-7.37 (m, 1H); 7.39-7.53 (m, 2I-I); 7.61-7.64 (m, II-I); 9.62-

9.68 (m, 1H).

 -N-meth 1-2-arnmoetho

A mixture of 0.197 g ofthe compound 1c, 0.177 g of 8-(N-methyl-2-aminoethoxy)-

quinoline, 0.31 g of sodium triacetoxyborohydride, 0.17 ml ofAc0H and 6 ml of CH;;Cl2

was stirred at r.t. for 1 h and alkalinised with 2 N NaOH. The organic layer was

separated, washed with brine (2 x 15 ml), dried (Na2SO4) and evaporated to dryness in

vacuo the give a crude which was purified by flash chromatography (CH2Cl2 - MeOH

95:5) affording the title compound (0.17 g; 52%).

‘H-NMR (CDCI3, ®:|1.11-1.40 (rn, SH); 1.51-1.60 (in, 1H); 1.61-1.83 (m, 6H); 1.85-2.02 ~

(m, 2H); 2.30-2.52 (m, SI-I); 2.95-3.08 (m, 2H); 4.26-4.38 (rn, 2H); 4.50-4.61 (111, 11-1);

7.11 (d, 1H); 7.32-7.38 (m, II-I); 7.39-7.57 (m, 41-1); 7.67 (d, 11-1); 8.15 (d, 1H); 8.92-8.99

(m, lI-I).

[M+H]+= 456.25

 

Example 2

8-{N-[3-(2-Cyanophenyl)-4-cyclohexyl-4-hydroxybutyl]-N-methyl-2-aminoethoxy}-

quinoline
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To a solution of 0.17 g of Compound ofExample 1 in MeOH (5 ml), cooled at 0°C, 21.2
mg ofNaBH4 were added; the resulting mixture was stirred at 0°C for 30’, then 1 h at r.t.'

Afterwards, the solvent was evaporated in vacuo and the crude poured into ‘H20 (10 ml)

and extracted with CH2Cl2 (3xl0 ml). The organic layer was separated, dried (Na2SO4)

and evaporated to dryness in vacuo. The crude was purified by flash chromatography

(EtOAc — 2 N methanolic ammonia 97:3) affording the title compound (55 mg; 32%).

[M+H]+= 458.42 '

Example 3

1-[3—(2-Cyanophenyl)-4-cyclohexyl-4—oxobutyl]-4-(2,6-dimethylphenyl)-piperidine

The title compound was obtained following the procedure described for the compound of

Example 1, but using 4-(2,6-dimethylphenyl)-piperidine instead of 8-(N-methyl-2-

aminoethoxy)-quinoline. Purification by flash chromatography (CH2Cl2 ~ MeOH 97:3)

yielded the title compound (32.8%) as an oil.

IH-NMR (CDCI3, (D: 1.09-1.43 (m, SH), 1.49-1.86 (m, 7H), 1.88-1.94 (In, 21-I), 1.96-2.14

(m, 3H), 2.39-2.61 (m, 10H), 2.91-3.06 (m, 3H), 4.57-4.77 (m, 1H), 6.96-7.07 (m, 3H),

7.32-7.47 (m, 2H), 7.54-7.63 (m, 1H); 7.66-7.74 (m, 1H).

[M+I—1]+ = 443.33

Example 4

1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-hydroxybutyl]-4-(2,6-dimethylphenyl)-

piperidine

The title compound was obtained following the procedure described for the compound of

Example 2, but using the compound ofExample 3 as starting material instead of the

compound ofExample 1. Purification by flash chromatography (CH2Clz - MeOH / NH;

97:3) yielded the title compound (20.9%) as an oil.

‘H-NMR (CDCI3, 6): 1.09-1.43 (m, 5H), 1.49-1.86 (m, 7H), 1.88-1.94 (m, 2H), 1.96-2.14

(m, 3H), 2.39-2.61 (m, 10H), 2.91-3.06 (m, 3H), 4.57-4.77 (m, 1H), 6.96-7.07 (m, 3H),

7.32-7.47 (m, 2H), 7.54-7.63 (m, 1H); 7.66-7.74 (m, lH).

[M+H]+ = 445.44
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Example 5

1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-oxobutyl]-4-(4-fluoro-2-methoxyphenoxy)-

piperidine

The title compound was obtained following the procedure described for the compound of

Example 1, but using 4-(4—fluoro-2-methoxyphenoxy)-piperidine instead of 8-(N—methyl-

2-aminoethoxy)-quinoline. Purification by flash chromatography (EP - EtOAc - MeOH/

NH3 7:3:0.2) yielded the title compound (12.3%)as an oil.

‘H-NMR (CDCI3, 6): 1.06-1.33 (m, SH), 1.41-2.90 (m, 16H), 2.58-2.76 (m, 2H), 3.74 (s,

3H); 3.98-4.11 (m, 1H), 4.89-4.54 (m, 1H), 6.43-6.52 (m, 1H); 6.54-6.60 (m, 1H); 6.73-

6.81 (m, 1H); 7.22-7.33 (m, 1H); 7.35-7.53 (m, 2H); 7.57-7.69 (m, 1H).

[M+H]+= 479.29

Example 6 Radioligand binding to recombinant 5-HT“ receptors

A. Method:

A Genomic clone G-21 coding for the human SHTM-serotonergic receptor is

stably transfected in a human cell line (HeLa). HeLa cells are grown as monolayers in

Dulbecco’s modified Eagle medium (DMEM), containing 10% foetal bovine serum, '

gentamycin (0.1 mg/ml) and 5% carbon dioxide, at 37°C. The cells are detached from the

growth flask at 95% confluence by a cell scraper and are lysed in cold 5 mM Tris and 5

mM EDTA buffer (pH 7.4). The homogenates are centrifuged at 40000 x g x 20 minutes

and the pellets are resuspended in a small volume ofcold 5 mM Tris and 5 mM EDTA

buffer (pH 7.4) and immediately fi'ozen and stored at —70°C until use. On the day of

experiment, the cell membranes are resuspended in incubation buffer: 50 mM Tris HCl

(pH 7.4), 2.5 mM MgCl2, 10 mM pargyline (Fargin et aL, Nature 3_3§, 358-360, 1988).
The membranes are incubated in a final volume of 1 ml for 30 minutes at 30°C with 1 nM

[3H]8-OH-DPAT, in the absence or presence ofthe test compounds. Non-specific binding

is determined in the presence of 10 pM 5-HT. Incubation is stopped by addition ofcold

Tris-HC1 buffer and rapid filtration through a O.2%-polyethyleneimine—pretreated

Whatman-GF/B or Schleicher-&-Schuell-GF52 filter.

B. Results

The affinity of the tested compounds is evaluated as inhibition of specific binding
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of the radioligand to 5-HT1A receptors (IC5o) by using the non-linear curve-fitting

program Allfit (De Lean et aL, Am. J Physiol. _2§, E97—E102 (1978). The IC5o value is

converted to an aflinity constant(Ki) by the equafion of Cheng Prusoff (Cheng Y. C., _.
et al., Biochem. Pharmacol. 22, 3099-3108 (1973)).

Example 7 Effects on rhythmic bladder-voiding contractions induced by bladder

filling in anaesthetised rats

A. Method:

Female Sprague-Dawley rats weighing 225-275 g (Crl: CD® (SD) IGS BR,

Charles River Italia) are used. The animals are housed with free access to food and water

and maintained on a forced 12-hour alternating light-dark cycle at 22—24°C for at least

one _week, except during the experiment. The activity on rhythmic bladder voiding
contractions is evaluated according to the method of Dray_ (Dray J., Pharmacol. Methods,

§:157, 1985), with some modifications as in Guameri (Guameri, Pharmacol. Res.

fl:173, 1993). Briefly, the rats are anaesthetised by subcutaneous injection of 1.25 g/kg

(5 ml/kg) urethane, after which the urinary bladder is catheterised via the urethra using

PE 50 polyethylene tubing filled with physiological saline. The catheter is tied in place

with a ligature around the external urethral orifice and is connected to conventional

pressure transducers (Statham P23 ID/P23 XL). The intravesical pressure is displayed

continuously on a chart recorder (Battaglia Rangoni KV 135 with DCI/'I'I amplifier). The

bladder is then filled via the recording catheter by incremental volumes ofwarm (37°C)

saline until reflex bladder-voiding contractions occurred (usually 0.8-1.5 ml). For

intravenous injection ofbioactive compounds, PE 50 polyethylene tubing filled with

physiological saline is inserted into the jugular vein.

From the cystometrogram, the number ofcontractions recorded 15 minutes before

(basal values) and after treatment, as well as the mean amplitude of these contractions

(mean height of the peaks in mmHg), is evaluated. A

Since most compounds produce an effect that is relatively rapid in onset and leads

to a complete cessation ofbladder contractions, bioactivity is conveniently estimated by

measuring the duration ofbladder quiescence (i.e., the length of the time during which no

contractions occurred). The number of tested animals showing a reduction in the number

ofcontractions higher than 30% of that observed in the basal period is also recorded.

To compare the potency oftested compounds for inhibiting the bladder voiding
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contractions, equieffective doses which result in the disappearance of contractions for a

time of 10 minutes (ED1om;n) are computed by means of linear regression using the least

square method. The extrapolated doses which induce a reduction in the number of

contractions greater than 30% in 50% ofthe treated rats (ED5o) is evaluated by the

method of Bliss (Bliss C. 1., Quartl Pharm. Pharmacol. LL 192-216, 193 8).

B. Results

The rapid distension of the urinary bladder in urethane-anaesthetised rats produces

a series of rhythmic bladder-voiding contractions whose characteristics have been

described (Maggi et al, Brain Res. 380283, 19.86; Maggi et al., J’. Pharmacol. Exp. ’.77zer.,

139: 500, 1984). The frequency of these contractions is related to the sensory afferent

arm of reflex micturition and to the integrity of the micturition centre, while their

amplitude depends on the function of the reflex efferent arm. In this model system,

compounds that act mainly on the central nervous system (such as morphine) cause a

block in voiding contractions, whereas drugs that act at the level of the detrusor muscle,

such as oxybutynin, lower the amplitude of the bladder contractions.

Example 8 Effect on cystometric parameters in conscious rats after oral

administration

A. Method:

Male Sprague—Dawley rats [Cr]: CD® (SD) IGS BR] of 300-400 g supplied by

Charles River Italia are used. The animals are housed with free access to food and water

and maintained on a forced 12-hour-light/12-hour—dark cycle at 22—24°C oftemperature,

except during the experiment. To quantify urodynamic parameters in conscious rats,

cystometrographic studies is performed according to the procedure previously reported

(Guarneri et al., Pharmacol. Res. g: 175, 1991).

Briefly, the rats are anaesthetised by intraperitoneal administration of 3 ml/kg of

Equithensin solution (pentobarbital 30 mg/kg and chloral hydrate 125 mg/kg) and placed

in a supine position. An approximately-10-mm-long midline incision is made in the

shaved and cleaned abdominal wall. The urinary bladder is gently fieed from adhering

tissues, emptied and then carmulated via an incision in the bladder body, using a

polyethylene cannula (0.58-mm internal diameter, 0.96-mm external diameter) which is

permanently sutured with silk thread. The cannula is exteriorised through a subcutaneous
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tunnel in the retroscapular area, where it is connected to a plastic adapter in order to avoid

the risk of removal by the animal. For drug testing, the rats are utilised one day after

implantation. .

On the day ofthe experiment, rats are placed in modified Bollman cages, i.e.,

restraining cages, that are large enough to permit the rats to adopt a normal crouched

posture, but narrow enough to prevent turning around. After a stabilisation period of

about 20 minutes, the free tip of the bladder carmula is connected through a T-shaped tube

to a pressure transducer (Statham P23XL) and to a peristaltic pump (Gilson minipuls 2)

for confinuos infusion of a warm (37°C) saline solution into the urinary bladder, at a

constant rate of 0.1 ml/minute. The intraluminal-pressure signal during infirsion of saline

into the bladder is continuously recorded on a polygraph (Rectigraph-8K San—ei with

BM614/2 amplifier fiom Biomedica Mangoni) .The cystometrogram is used to evaluate

the urodynamic parameters ofbladder volume capacity (BVC) and micturition pressure

(MP). BVC (ml) is defined as the volume of saline infused into the bladder necessary to

induce detrusor conuaction followed by micturition." MP ( mmHg) is defined as the

maximal intravesical pressure caused by contraction during micturition. Basal BVC and

MP values are evaluated as mean of the values observed in the cystometrograms recorded

in an initial period of 30-60 minutes. Following determination ofbasal BVC and MP, the

infirsion is interrupted and the test compounds are administered orally by a stomach tube.

Bladder infilsion is resumed and changes in BVC and MP are evaluated from the mean

values obtained in the cystometrograms observed during 1, 2, 3, 4 and 5 hours afier

treatment. Compounds are administered in a volume of 2 ml/kg and groups ofcontrol

animals receive the same amount ofvehicle (0.5% methocel in water) orally.

Statistical analysis

Data are expressed as mean :1: standard error. The percent changes of BVC and

MP versus the basal values, as well as A values (difference in ml or mmHg) of BVC and

MP (BVC or MP at time "x" minus basal value), are evaluated for each rat/time. Data are

reported as % changes versus basal values. 4

Statistical analysis on BVC and MP values, as well as on A values, is performed

by S.A.S./STAT software, version 6.12. The observed differences between vehicle

(control) and test treatments are evaluated on A values ofBVC and MP, whereas the

difierences between the values at different times versus basal values are analyzed on
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. original BVC and MP data.

Example 9 Inhibition of stereotypy (rhythmic forepaw treading) induced by 8-OH-

DPAT in rats (post-synaptic antagonism)

A. Method:

I The inhibitory effect of 5-HT1A-receptor antagonists on stereotyped forepaw
treading induced in rats by subcutaneous injection of 8-OH-DPAT is evaluated by the

method ofTricklebank (Tricklebank et al., Eur. J. Pharmacol., 117: 15', 1985) with minor

modifications as described below.

Male Sprague-Dawley rats [Crl: CD® (SD) IGS BR] weighing 150-175 g from

Charles River Italia are used. The animals are housed with free access to food and water

and maintained on a forced 12-hour-light/12-hour-dark cycle at 22-24°C oftemperature.

On the day of the experiment, the rats are placed singly in clear plastic containers, 10-15

minutes before administration of the vehicle or compounds to be tested. For evaluation of

antagonistic activity after oral administration, the compounds are administered 1 and 4

hours before induction of stereotypy by 8-OH-DPAT (1 mg/kg subcutaneously).

Observation sessions last 30 seconds and begin 3 min after 8-OH-DPAT treatment and

were repeated every 3 minutes over a period of 15 minutes.

The appearance ofthe symptom induced by postsynaptic stimulation of 5-HT”,

receptors is noted, and the intensity is scored using an intensity scale in which: 0 = absent,

1 = equivocal, 2 = present and 3 = intense. Behavioural scores for treated rats are

accumulated throughout the observation time (5 observation periods) and expressed as

mean values of4 rats/dose. Change in mean values of treated animals in comparison witl1

control (vehicle) group, expressed as per-cent inhibition, was used to quantify the

antagonistic activity.
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CLAIMS

1. A compound having the general formulal

 

R1

R5-—R4

$ m
R3

wherein V

R represents a hydrogen atom or one or more halogen atoms or (C;-C5)-alkyl, (C1-

C5)-alkoxy, (C1-C5)-alkylthio, hydroxy, halo, (C2-C5)-alkenyl, (C2-C5)-alkynyl, (C1-C5)-

haloalkyl, (C1-C5)-haloalkoxy, (C;-C5)-hydroxyalkyl, alkoxy-(C1-C5)-alkyl, nitro, amino,

(C1-C5)-aminoalkyl, (C1-C5)-alkylamino, N-(C1-C5)-allcylamino-(C1-C5)-alkyl, N, N-di-
(C1-C5)-allcylamino, acylamino, (C;-C5)-alkylsulphonylamino, aminosu1phonyl,(C1-C5)-

alkylaminosulphonyl, cyano, aminocarbonyl, N-(C1-C5)-alkylaminocarbonyl, N, N-di-

(C1-C5)-alkylaminocarbonyl, (C1-C5)-alkoxycarbonyl, (C,-C5)-alkylcarbonyl,

alkylcarbonyl-(C1-C5)-alkyl, formyl, alkanoyloxy-(C1-C5)-alkyl, (C1-C5)-

alkylaminocarbonylamino, (C1-C5)-alkylsulphinyl, (C1-C5)-alkylsulphonyl, and N, N-di-

(C1-C5)-alkylaminosulphonyl groups;

R1 represents ahydrogen atom or a cycloalkyl, aryl, aryloxy, aralkyl, aralkoxy,

heterocyclic, heterocycloxy, heterocycloalkyl or heterocycloalkoxy group, each group

being optionally substituted with one or more substituent R as above defined;

Q represents a carbonyl or hydroxymethylene group or a group of the fonnula

—CH(OR2)- where R2 represents a (C1-C5)-alkyl, (C2-C5)-alkenyl, (C2-C5)-alkynyl or

cycloalkyl group, each of which is optionally substituted with one or more groups

selected from R3 and R9, where R3 is selected from the group consisting ofhalo, (C1-C5)-

alkoxy, (C1-C5)-haloalkoxy, cyano, (C1-C5)—alkoxycarbony1, (C1-C5)-alkylcarbonyl,

alkoxyalkyl, aminocarbonyl, N-(C1-C5)-alkylaminocarbonyl, N, N-di-(C1-C5)-

allcylaminocarbonyl groups and R9 is selected from the group consisting of aryl,

heteroaryl, aryloxy, heteroaryloxy, arylallcoxy, and heteroarylalkoxy groups, each

optionally substituted with R, or R2 represents -C(O)— (C1-C5)-alkyl, -C(O)O-(C1-C5)-
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alkyl, -C(O)NR111R11 or -C(S)NR1oR11 wherein each of R10 and R11 independently

represents a hydrogen atom or a (C1-C5)-alkyl group;

R3 represents a (C1-C5)-allcyl, (C2-C5)-alkenyl, (C2-C5)-alkynyl, cycloalkyl, aryl or

heterocyclic group, each ofwhich is optionally substituted with one or more substituent R

or R1, defined as above;

R4 represents an aryl or heterocyclic group, each ofwhich is optionally substituted

with one or more subs11'tuents‘R, defined as above;

A represents CH or N,

R5 represents

To

_H_ ‘H_N\€a/XR -1.' or n 7

(where R4 is bound to the right of each group)

03  

In and n are independently 1 or 2,

R5 represents H or alkyl,

R7 represents 0, S, NR1; or CH2;

B represents abond, O, S, NR1; or CH2; and it

------- represents a single or double bond,

with a proviso that the substituents of formula I are not such that simultaneously Q

represents-C(O)- or -CH(OH)-; R represents a hydrogen atom or one or more substituents

selected fi'om the group consisting of alkyl, alkoxy, alkylthio, hydroxy, halo, haloalkyl,

nitro, amino or cyano groups; R1 represents a hydrogen atom-or a phenyl or alkylphenyl

group; R3 represents a cycloalkyl, aryl or heterocycic group, each ofwhich is optionally

substituted with one or more substituent selected from the group consisting of (C1-C5)-

alkyl, (C1-C5)—al.koxy, (C1-C5)-alkylthio, hydroxy, halo, (C1-C5)-haloalkyl, nitro, amino,

cyano, unsubstituted phenyl, and alkylphenyl groups; R5 represents group (i) wherein B

represents a bond or CH2; and R4 represents the group

R12

. \ ’‘\/R13174%
wherein X represents 0, S, NH, N(C1-C5-alkyl), S(=O) or S(=O)2, and R12 and R13 each

represent one or more member selected independently from the group consisting of halo,
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hydroxy, alkyl, alkoxy, haloalkyl, al1<ylthio,.ni1ro, amino, cyano, N-(C1-C5)-a1kyla1m'no,

N, N—di-(C1-C5)-alkylamino, aminocarbonyl, N—(C1-C5)-alkylaminocarbonyl, N, N-di-

(C;-C5)-alkylaminocarbonyl and acylamino groups, and

and further with the proviso that the substituents of formula I are not such that

simultaneously Q represents-C(O)-; R represents a hydrogen atom or one or more

substituents selected from the group consisting of alkyl, alkoxy, halo, haloalkyl, nitro,

amino, alkylamino, N, N-di—alkylarnino, aminocarbonyl, and alkoxycarbonyl groups; R1

represents hydrogen; R5 represents group (i) wherein B represents a bond or CH2; R4

represents an aryl or fiilly aromatic heteroaryl, each optionally substituted with one or

more substituent selected from the group consisting ofalkyl, alkoxy, halo, haloalkyl,

nitro, amino, alkylamino, N, N-di—alkylamino, aminocarbonyl and alkoxycarbonyl

groups; or R4 represents a bicyclic heteroaryl radical of formula

0

9

wherein A is a saturated or unsaturated ring having one or more heteroatoms, where rings

A and B are each independently substituted with one or more substituent selected from

the group consisting of alkyl, halo, hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl,

alkanoyloxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, , amino, N-alkylamino and N,N,- di-

alkylamino; and R3 represents a saturated heterocyclic ring comprising a nitrogen atom,

through which said saturated heterocyclic ring is bonded to the adjacent carbonyl group at

Q, and which may optionally include a further hetero atom, and which may also be

optionally substituted with one or more substituent selected from the group consisting of

alkyl, alkoxy, halo and haloalkyl groups,

I or an enantiomer, optical isomer, diastereomer, N—oxide, crystalline form, hydrate,

solvate or pharmaceutically acceptable salt thereof.

2. A compound having the general formula I wherein R, R1, R3, R4, R5, Q, A and m are as

defined in claim 1, provided that, if Q represents a carbonyl or hydroxymethyl group and

R5 represents a group of formula
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then R3 is not a heterocyclic group attached to Q by a C-N bond and R4 is not a

substituted or unsubstituted 7-indolyl, 7-benzofuranyl or 7-benzothienyl group.

3. A compound according to claim 1 or claim 2 wherein R5 represents

 
5. A compound according to any of claims 1 to 4 wherein R3 represents a hydrogen atom

or a (C;-C5)-alkyl, (C2-C5)-allgenyl, (C2-C5)-alkynyl group, each group being optionally

substituted with one or more substituent R or R; as defined in claim 1.

6. A compound according to claim 5 wherein R3 represents a hydrogen atom or a methyl,

ethyl, propyl, isopropyl, butyl, isobutyl, t.buty1, vinyl, allyl, prop-1-enyl, 1-methylvinyl,

2-methylallyl, ethynyl or prop-1-ynyl group.

7. A compound according to any of claims 1 to 4 wherein R3 represents a cyclohexyl or 2-

thienyl group.

8. A compound according to any of claims 1 to 7 wherein R4 represents an unsubstituted

‘ heterocyclic group or a phenyl group substituted with one or more halogen atoms or (C1-

C5)- alkyl, (C;-C5)—alkoxy or (C;-C5)-haloalkoxy groups.

9. A compound according to claim 8 wherein R4 represents a 5-(2,3—dihydro-1,4-

lbenzodioxinyl), 4-indolyl, 8-quinolyl, 2—methoxyphenyl, 2,6-dimethylphenyl, 4-fluoro-2-
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methoxyphenyl or 2~(2,2,2-trifluoroethoxy)-phenyl group.

10. A compound according to claim 1, being

0 8-{N-[3-(2-Cyanophenyl)-4-cyclohexyl-4-oxobutyl]-N-methyl-2-aminoethoxy}-

quinoline,

0 8-{N-[3—(2-Cyanophenyl)-4-cyclohexyl-4-hydroxybutyl]-N-methyl-2—aminoethoxy}-

quinoline,

0 1—[3—(2-Cyanophenyl)-4-cyc1ohexy1-4-oxobutyl]—4-(2,6—dimethylphenyl)-piperidine,

0 1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-hydroxybutyl]—4-(2,6—dimethylphenyl)-

piperidine or

0 1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-oxobutyl]—4—(4-fluoro-2—methoxyphenoxy)-

piperidine.

11. A pharmaceutical composition comprising a compound according to any of claims 1

to 10 or an enantiomer, optical isomer, diastereomer, N-oxide, crystalline form, hydrate,

solvate or pharmaceutically acceptable salt of such a compound in admixture with a

pharmaceutically acceptable diluent, excipient or carrier. '

12. A method of reducing the frequency of urinary bladder contractions in a mammal in

need of such treatment, the method comprising administering an effective amount ofa

compound according to any of claims 1 to 10 or of a composition according to claim 11

to said mammal.

13. A method of treating neuromuscular dysfimction of the lower urinary tract in a

mammal in need of such treatment, the method comprising administering an effective

amount of a compound according to any of claims 1 to 10 or of a composition according

to claim 11 to said mammal.

14. A method according to claim 13 whereby one or more of the conditions or symptoms

ofurinary urgency, overactive bladder, increased urinary frequency, incontinence, mixed

incontinence, urine leakage, enuresis, dysuria, urinary hesitancy and difiiculty in

emptying the urinary bladder is ameliorated.
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15. A method according to any of claims 12 to 14 wherein said mammal is a human.

16. A method according to any of claims 12 to 15 wherein the compound or composition

is administered by an oral, enteral, intravenous, intramuscular, subcutaneous,

transmucosal, transdermal or by-inhalation route. .

17. A method according to any ofclaims 12 to 16 wherein the compound or composition

is administered in combination with an antimuscarinic or 0.1 antagonist

18. A method according to claim 17 wherein said antimuscarinic is oxybutynin,

tolterodine, darifenacin or temiverine.

19. A method according to claim 17 wherein said cc; antagonist is prazosin, doxazosin,

terazosin, aliiizosin or tamsulosin.

20. A method for treating disorders of the central nervous system caused by serotonergic

dysfunction, the method comprising delivering an effective amount of a compound

according to any one of claims 1 to 10 or of a composition according to claim 11 to the

environment ofa 5-HT”, serotonergic receptor.

21. A method according to claim 20 wherein said compound or composition is delivered

via an extracorporeal route.

22. A method according to claim 21 wherein said compound or composition is delivered

by administering the compound to a mammal possessing the 5-HT” serotonergic

receptor.
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1 [Continued on next page]

—--T (54) Title: PHENYLALKYLAMINES AND PYRIDYLALKYLAMINES WITH SEROTONINERGIC RECEPTOR AFFINITY

: R
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E R1 I’ \I
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E R5“
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('0
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v-4 ll "-1" -N
(Q ( )  R_ I _.__ (m)
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ND

3 (57) Abstract: Compounds of formula (I), (A is CH or N, R and R1 are a wide range of substituents, Q is CO, Cl-I01-I or CHOR2,

: R2 is alkyl, alkcnyl, alkynyl or cycloalkyl group, each of which is optionally substituted, or is alkanoyl, alkanoyoxy, aminocarbonyl,
(V) alkylaminocarbonyl, dialkylaminocarbonyl, aminothiocarbonyl, alkylaminothiocarbonyl or dialkylaminothiocarbonyl, R3 is alkyl,
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CH1, B is a bond, 0, S, NR6 or CH; and ------- represents a single or double bond) have affinity for serotoninergic receptors. These

O compounds and their enantiomers, diastereoisomets, N-piperazine oxides, polymorphs, solvates and pharmaceutically acceptable

g salts are useful in the ueatment of patients with neuromuscular dysfunction of the lower urinary tract and diseases related to 5-HT“receptor activity.
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

This lntemational Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

 

1. El Claims Nos.: —
because they relate to subject matter not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet P_CT/ISA/210

2. I: Claims Nos.: ~
. because they relate to parts of the lntemational Application that do not comply with the prescribed requirements to such
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because they are dependent claims and are not drafted in accordance with the second and third sentences oi Rule 6.4(a).

Box ll Observations where unity of Invention is lacking (Continuation of item 2 of first sheet)

This international Searching Authority found multiple inventions in this lntemational application, as follows:

1. I: As all required additional search fees were timely paid by the applicant, this international Search Report covers allsearchable claims.
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3. As only some of the required additional search fees were timely paid by the applicant. this lntemational Search Report
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El No protest accompanied the payment of additional search fees.
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Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1174



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1175

International Application No. PCT/ EP 03 /05290

FURTHER INFORMATION CONTINUED FROM PCTIISAI 210

Continuation of Box 1.1

Although claims 12-22 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition. '

Continuation of Box 1.1

‘Rule 39.1(lv) PCT - Method for treatment of the human or animal body by
therapy
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(54) Title: DRUG DELIVERY SYSTEM FOR TREATING URINARY INCONTINENCE

(57) Abstract: Methods for the prevention or amelioration of urinary incontinence are disclosed and described. One method includes
the coadministration of an anticholinergic agent with either an SSRI, or an SNRI, or both.
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International application No.
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Box I Observations where certain claims were found tmsearchable (Continuation of Item 1 of first sheet)

This international report has not been established in respectof certain claims under Article 17(2)(a) for the following reasons:  
   1. ClaimNos.:

because they relate to subjectmatter not required to be searched by this Authority. namely: -
 

 
  

Claim Nos. : 22

because they relate to parts of the international application that do not comply with the prescribed requirements to
such an extent that no meaningful international search can be canied out. specifically:
Claim 2?. depends on claim 20, which is reciting a transdennal patch; meanwhile the claim is directed to
composition in the oral form. -

 

  
  

 
 

 

 
Claim Nos.: - '

because theyare dependentclaimsandarenot; draftedinaccordance withthe secondand thirdsentences ofknle
6.4(a).

Box II Observations where unity of invention is lacking (Continuation of Item~2 of first sheet) .

This International Searching Authority found multiple inventions in this international application, as follows:

  
  As all required additional search fees were timely paid by the applicant, this international search report covers all

searchable claims. ' ‘

As all searchable claims could be searched without etfortjusiifying an additional fee, this Authority did not invite
payment of any additional fee. _ .

As only some of the required additional search fees were timely paid by the applicant. this international search
report covers only those claims for which fees were paid, specifically claims Nos.:

 

  
 

 
EDD

  
 D No required additional search fees were timely paid by the applicant. Consequently. this international searchrepoxt

is restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

 Remark on Protest D The additional search fees were accompanied by the applicant's protest.
B No protest accompanied the payment of additional search fees.

 
 
Form PCT/ISA/210 (continuation of first sheet(l)) (July 1998)

 
Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1180



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1181

 

  

PCT/US03/27 I "

INTERNATIONAL SEARCH REPORT

Continuation of B. FIELDS SEARCHED Item 3:
WBST:ALL DATA BASES:

Search team: transdenml, oral. oxybutynin, tolterodine, fluoxetine. paroxeline.

Fonn PCT/ISA/210 (second sheet) (July 1998)

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1181



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1182

02004/019892A2||||||||ll|||||||l||||||||||||l||||||||||Ill||||||||||||||||||||l||llllllllllllllllllllll

(12) IN'I'ERNA'I‘IONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI')

(19) World Intellectual Property
Organization

International Bureau

(43) International Publication Date  l J] ||l|I|IlllllllllIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
(10) International Publication Number '

WO 2004/019892 A2
 

11 March 2004 (11.03.2004)

(51) International Patent Classification’: A6lK

(21) International Application Number:
PCI‘/US2003/027409

(22) International Filing Date:
2 September 2003 (02.09.2003)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/407,009 30 August 2002 (30.08.2002) US

(71) Applicant (for all designatedStates except US): WATSON
PHARMACEUTICALS, INC. [US/US]; 311 Bonnie Cir-
cle, Corona, CA 92880 (US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): EBERT, Charles, D.

[US/US]; 1912 East Lakewood Dr., Salt Lake City, UT
84117 (US).

(74). Agents: OSBORNE, David, W. et a1.; Thorpe North &
Western LLP, PO. Box 1219, Sandy, UT 84091-1219 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, T1‘, TZ, UA,
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM.
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,

SE, SI, SK, TR), OAPI patent (BF. BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations. refer to the "Guid-
ance Notes on Code: andAbbreviations" appearing at the begin-
ning ofeach regular issue ofthe PCT Gazette.

 

(54) Title: IMPROVED DRUG DELIVERY SYSTEM FOR TREATMENT OF URINARY INCONTINENCE

(57) Abstract: Methods for the prevention or ameliomlion of urinary incontinence are disclosed and described. One method includes
the coadministiation of an anticholinergic agent with either an SSRI. or an SNRI, or both.

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1182

 



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1183

20

25

30

WO 2004/019892 PCT/US2003/027409
1

IMPROVED DRUG DELIVERY SYSTEM FOR TREATMENT OF URINARY

INCONTINENCE

PRIORITY DATA _

This application. claims priority to United States Provisional Patent

Application Serial no. 60/407,009, filed on August 30, 2002, which is incorporated

herein by reference.

FIELD OF THE INVENTION

The present invention relates to coadministration of an anticholinergic agent

with" either a selective serotonin reuptake inhibitor (SSRI) or a -selective

norepinephrine reuptake inhibitor (SNRI), or both, for the treatment of urinary

incontinence. Accordingly, this invention covers the fields of pharmaceutical

sciences, medicine and other health sciences.

BACKGROUND OF THE INVENTION

Recently, an effective transdermal medication has been developed for the

treatment ofwhat has come to be known as overactive bladder which is ocassioned by

an incontinence. Urge incontinence results from instability ofthe detrusor muscle, the

muscle surrounding the bladder. The cholinergic receptors of the detrusor can be

over-stimulated causing spasmodic contractions and a sensation ofurgency to urinate,

which may lead to an urgency to urinate, an increased micturation rate, and in extreme

cases to incontinent episodes. .

An oral sustained release technology is exemplified b y Guittard et al., U.S.

Patent 6,262,115 (Alza) discloses tablets of oxybutynin without any further

pharmaceutical component which has hydroxypropylmethylcellulose present in a

molecular weight of approximately 10,000 (herein: Guittard). An eflective

transdermal delivery system has been developed by Watson Pharmaceuticals, Inc.,

which comprises technology disclosed in Quan et al., U.S. Patent 5,834,010 (1998)

(herein: “Quan”). Quan discloses transdermal technology for the delivery of

oxybutynin. This application incorporates by reference in toto the complete disclosure

of Quan. Quan teaches a transdermal m edication that c an b e applied typically for

twenty-four hours. It is recommended that such a transdermalmedication be applied

after a morning shower or bath, to thereby provide a twenty-four hour period of
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protection against such overactive bladder condition until the following morning.

Other attempts to provide a treatment in this area include Pharmacia PCT application

0162236 with U.S. priority of February 24, 2000, and Wald et al., European Patent

Application 1174132 (2002). Waki et al. provide a recent time slice of the state ofthe

5 art: “[T]he countermeasure for the bladder functional disorder such as urinary

incontinence or pollakiuria associated with the increase in the population of the

advanced age group is one of the most important question of vital interest in the

medical treatment. Therefore, the development . of the efiective drugs in treating

urinary incontinence or pollakiuria are to be desired, and various medicines in

10 addition to oral drugs already available in the market are on their way to development.

Oxybutynin hydrochloride used in the treatment of incontinence and

pollalciuria is well recognized as the excellent anticholinergic drug demonstrating its

pharmacological effect through acetylcholine antagonism. An oral dosage form of the

drug requires a comparatively small quantity of 2-3 mg per dose, but they have to be

15 taken three times a day. In addition, the absorption of the drug through the intestinal

tract is known to be good, but the higher hepatic metabolism is also reported

(Pharmacopoeia 4 (5), 45-53, 1990). Regarding the routes of administration, the oral

form has the advantage in not giving pain to patients as compared with the injection

form, but it may not be easy to administer the medicine which has to be taken at the

20 regular interval for the_aged patients who may sometimes require the medical helper.

Furthermore, the drug taken orally is inevitably absorbed into a hepatoportal vein

through the intestinal tract, thereby being subjected to the first pass effect termed for

the intense hepatic metabolism of the drug on its first passage and ofien leads to the

marked decrease in biological availability in many cases. In order to maintain the

25 effective concentration of the drug in the blood, it is necessary to administer a

relatively large dose of drug, and as a result, an incidence in adverse effects naturally

increases. From these standpoints, there is the urgent need for the development, of a

preparation that is relatively easy to administer, long lasting in its efi‘ect, and yet with

fewer adverse effects. In view ofpharmacokinetics, a preparation that does not exhibit

30 the behavior of a transitory drug concentration in the blood such that the blood

concentration rapidly increases and then decreases as often observed in the general

orally administrated preparation, but whose concentration increases gradually and its

effective concentration in the blood can be continuously maintained over a long

period oftime is highly desired.”
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In an embodiment of the invention that utilizes the Quan technology, in such

an embodiment, the matrix patch comprises about 0.1% to about 50% by weight

triacetin, more preferably about 1% to about 40% by weight triacetin, and most

preferably about 2% to about 20% by weight triacetin. The polymer layer is

5 preferably an adhesive, but can also be laminated to an adhesive layer or used with an

overlay adhesive. Suitable polymers include acrylics, vinyl acetates, natural and

synthetic rubbers, ethylenevinylacetate copolymers, polysiloxanes, polyacrylates,

polyurethanes, plasticized weight polyether block amide copolymers, plasticized

styrene-rubber block copolymers, and mixtures thereof. Acrylic copolymer adhesives

10 are preferred. The matrix patch can also contain diluents, excipients, emollients,

plasticizers, skin irritation reducing agents, carriers, and mixtures thereof provided

that such additives do . not alter the basic characteristics of the matrix patch.

In aspects of the invention utilizing the Quan technology, suitable polymers

that can be used in the biocompatible polymeric layer of the matrix patch include

15 pressure-sensitive adhesives suitable for long-term contact‘ with the skin. Such

adhesives must be physically and chemically compatible with the drug and enhancer,

and with any carriers and/or vehicles or other additives incorporated into the

drug/enhancer composition. Suitable adhesives for use in the matrix patch include

acrylic adhesives including cross-linked and uncross- linked acrylic copolymers; vinyl

20 acetate adhesives; natural and synthetic rubbers including polyisobutylenes,

neoprenes, polybutadienes, and polyisoprenes; ethylenevinylacetate copolymers;

polysiloxanes; polyacrylates; polyurethanes; plasticized weight polyether block amide

copolymers, and plasticized styrene-rubber block copolymers. Preferred contact

adhesives for use in the matrix patch herein are acrylic adhesives, such .as TSR

25 (Sekisui Chemical Co., Osaka, Japan) and DuroTa.k. RTM. adhesives (National Starch

& Chemical Co., Bridgewater, N.J.), and polyisobutylene adhesives such as

ARcare.TM. MA-24 (Adhesives Research, Glen Rock, Pa.).

In use, the matrix patch contains a distal backing laminated on the polymer

layer. The distal backing defines the side of the matrix patch that faces the

30 environment, i.e., distal to the skin or mucosa. The backing layer flmctions to protect

the matrix polymer layer and drug/enhancer composition and to provide an

impenetrable layer that prevents loss of drug to the environment. Thus, the material

chosen for the backing should be compatible with the polymer layer, drug, and

enhancer, and should be minimally permeable to any components of the matrix patch.
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Advantageously, the baclcing can be opaque to protect components of the matrix patch

from degradation fiom exposure to ultraviolet light. Further, the backing should be

capable of binding to and supporting the polymer layer, yet should be pliable to

accommodate the movements of a person using the matrix patch. Suitable materials

5 for the backing include metal foils, metalized polyfoils, composite foils or. films

containing polyester such as polyester terephthalate, polyester or aluminized

polyester, polytetrafluoroethylene, polyether block amide copolymers, polyethylene

methyl methacrylate block copolymers, polyurethanes, polyvinylidene chloride,

nylon, silicone elastomers, rubber-based polyisobutylene, styrene, styrene—butadiene
10 and styrene- isoprene copolymers, polyethylene, and polypropylene. A thickness of

about 0.0005 to 0.01 inch is p referred. The release liner c an b e In ade 0 fthe s ame

materials a s the b acking, or o ther s uitable films c oated with an appropriate r elease

surface. _

The matrix patch can further comprise various additives in addition to the

15 polymer layer, basic drug, and triacetin-containing penetration enhancer that are the

fundamental components of the transdermal drug delivery system. These additives are

generally those pharmaceutically acceptable ingredients that are known in the art of

drug delivery and, more particularly, in the art of tmnsdermal drug delivery provided

that such additive ingredients do not materially alter the basic and novel

20 characteristics of the matrix patch. For example, suitable diluents can include:-mineral

oil, low molecular weight polymers, plasticizers, and the like. Many transdermal drug

delivery formulations have a tendency to cause skin irritation after prolonged

exposure to the skin, thus addition of a skin irritation reducing agent aids in achieving

a composition that is better tolerated by the skin. A preferred skin irritation reducing

25 agent is glycerin, U.S. Pat. No. 4,855,294.

The matrix patch device containing a polymer layer, the drugs, and triacetin-

containing penetration enhancer is brought in contact with the skin or mucosa at a

selected application situs and is held in place by a suitable pressure-sensitive

adhesive. Preferably, the p olymerl ayer o fthe m atrix p atch i s an adhesive, b ut the

30 polymer layer can also be laminated to an adhesive layer or used with an overlay

adhesive.

While Quan provides an excellent medication for cases of overactive bladder

for most patients, an improvement is contemplated in the present invention for post-

menopausal women.
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SUMMARY OF THE INVENTION

Accordingly, the present invention provides an improvement in the method of

5 providing a post-menopausal female patient with a weakened musculature in the area

of the urinary tract with a greater resistance to active bladder reaction via the

coadminisuation. of a therapeutically effective amountof an anticholinergic agent

with a therapeutically effective amount of an SSRI, or SNRI, or both. In one aspect,

the anticholinergic agent may be oxybutynin and the SSRI may be fluoxitine.

10 There has thus been outlined, rather broadly, the more important features of

the invention so that the detailed description thereof that follows may be better

understood, and so that the present contribution to the art may be better appreciated.

Other features of the present invention will become clearer fiom the following

detailed description of the invention, taken with the accompanying claims, or may be

15 learned by the practice of the invention.

DETAILED DESCRIPTION

Accordingly, there are several specific aspects of the present invention. In a

first embodiment, there is provided an improvement in the method of providing a

20 post-menopausal female patient with a weakened musculature in the area of the

urinary tract with an improved resistance to active bladder reaction via the oral

delivery of oxybutynin, the improvement which comprises the coadministration

therewith of an effective amount of FLUOXETINE whereby there is an enhanced

resistance to said active bladder reaction.

25 In an aspect of this first embodiment, said coadministration is provided orally.

In a still further aspect, the oral administration is via a sustained release vehicle to

provide a 24 hour period of relief from active bladder reaction. In a further aspect,

said coadministration is from a transdermal patch.

In a second aspect of the invention, an improvement is provided in the method

30 of providing a post-menopausal female patient with a weakened musculature in the '

area of the urinary tract with an improved resistance to active bladder reaction via the

oral delivery of oxybutynin, the improvement which comprises the coadministration

therewith of an effective‘ amount of paroxetine whereby there is an enhanced

resistance to said active bladder reaction. In an embodiment, said coadministration is
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provided orally, and in a fiirther embodiment thereunder, the oral administration is via

a sustained release vehicle to provide a 24 hour period of relief from active bladder

reaction. In an alternative embodiment of this aspect of the inventionsaid

coadministration is from a t:ransdermal patch.

5 In a third aspect of the invention, an improvement is provided in the method of

providing a post-menopausal female patient with a weakened musculature in the area

of the urinary tract with an improved resistance to active bladder reaction via the oral

delivery of Tolterodine, the improvement which comprises the coadministration

therewith of an efiective amount of fluoxetine whereby -there is an enhanced

10 resistance ‘to said active bladder reaction. In an aspect of this embodiment, said

coadministration is provided orally. In a still further aspect, the oral administration is

via a sustained release vehicle to provide a 24 hour period of relief from active

bladder reaction. In a further aspect, said coadministration is from a transdermal

patch.

15 In a fourth aspect of the invention there is provided an improvement in the

method of providing a post-menopausal female patient with a weakened musculature

in the area of the urinary tract with an improved resistance to active bladder reaction

via the oral delivery of Tolterodine, the improvement which comprises the

coadministration therewith of an effective amount of paroxetine whereby there is an

20 enhanced resistance to said active bladder reaction. In an aspect of this embodiment,

said coadministration is provided orally. ‘ In a still further aspect, the oral

administration is via a sustained release vehicle to provide a 24 hour period of relief

from active bladder reaction. In a further aspect, said coadministration is. from a

transdermal patch.

25 In further aspects of the invention, oral and transdermal delivery systems are

provided for each of thelaspects ofthe invention set forth above.

The range of drugs in the composition of the invention will vary within

amoimts necessary to provide the desired effect of a prophylaxis or treatment of

urinary incontinence in post-menopausal women with weakened musculature in the

30 area ofthe urinary tract. I
In oral formulation embodiments of the invention with oxybutynin it is

contemplated that oxybutynin will be used in the form of its hydrochloride .

In sustained release formulations with any of oxybutynin, Tolterodine,

Fluoxetine and Paroxetine, it is contemplated that twice the dosage will be provided
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vis a vis a regular (non-sustained release) tablet.

For Fluoxetine, the amount should vary from about 5 to about 120 mg. per

dosage; in an embodiment, the range is 10 to 80 mg., and in an example the amount is

40 mg. A blood level that is continuously achieved for most of the period of delivery

5 is to be achieved in accordance with the invention which should be from about 15 to

55'nanograms/ml; V 5
For Paroxetine, the amount should vary from about 5 to 60 mg. per dosage

unit; in an embodiment, the amount varies from about 10 to about 40 mg., and in a

preferred embodiment the amount is 30 mg.

10 For oxybutynin or Tolterodine the amount is generally from about 2.5 to about

20 mg., and in an embodiment the amount is fiom about 5 to about 15 mg., whilst in

an example the amount is 10 mg.

Hydroxypropylmethyl cellulose may be replaced with other sustained release

vehicles. The amount and viscosity of each should be selected to provide a sustained

15 release ofthe drug over a period of24 hours.

' The improvement of the invention in all aspects provides a post-menopausal

woman with a protection against unwanted urination due to the frequent loss of

muscle or sphinter control that accompanies the female aging process. A common

example ofthis problem is leakage following a sneeze or a cough.

20

EXAMPLE 1:

Using conventional tablet excipients and techniques, a rapidly dissolving

tablet is provided which contains 3.9 mg. oxybutynin and 20 mg. fluoxetine.

The tablet provides a mature, post-menopausal woman with enhanced relief against

25 incontinence vis a vis a tablet without the fluoxetine.

EXAMPLE II:

Using conventional tablet excipients and techniques, a rapidly dissolving

tablet is provided which contains 3.9 mg. oxybutynin and 20 mg. paroxetine. The

30 tablet provides a mature, post—menopausa1 woman with enhanced relief against

incontinence vis a vis a tablet without the paroxetine.

EXAMPLES IH-IV:

Oral sustained release technology is exemplified by Guitard Example 1 which
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discloses “[a] therapeutic oxybutynin composition for administering to a patient ***

prepared as follows: First, 103 grams of oxybutynin hydrochloride was dissolved in

1200 ml (milliliters) of anhydrous ethanol. Separately, 2,280 g of polyethylene oxide

of 200,000 weight-‘average molecular weight, 150 g of hydroxypropylmethylcellulose

5 of 9,200 average-number molecular weight and 450 g of sodium chloride were dry

blended in a conventional blender for 10 minutes to yield a homogenous blend. Next,

the oxybutynin ethanol solution was added slowly to the blend, with the blender

continuously blending until all the ingredients were added to the three component dry

blend‘, with the blending continued for another 8 to 10 minutes. The blended wet

10 composition was passed through a 16 mesh screen and dried overnight at a room

temperature of 72[deg] F. (22.2[deg]). Then, the dry granules were passed through a

20 mesh screen, 18 g of magnesium stearate was added, and all the ingredients

blended again for 5 minutes. The fresh’ granules are ready for formulation into a

therapeutic oxybutynin composition. The therapeutic composition comprises 3.4 wt %

15 oxybutynin hydrochloride, 76 wt % polyethylene oxide of 200,000 weight-average

molecular weight, 5 wt % of hydroxypropylmethylcellulose of 9,200 average-number

molecular weight, 15 wt % sodium chloride, and 0.6 wt % magnesium stearate." In

accordance with the present invention, a sustained release tablet is provided by

doubling the amounts of the two drug ingredients of Example I and ll and

20 incorporating this combination of drugs in place of the oxybutynin of Example 1 of

Guittard. Each ofthe two tablets provides a 24 hour period ofrelief for incontinence.

EXAMPLE V: ‘

Using conventional tablet excipients and techniques, a rapidly dissolving

25 tablet is provided which contains 4.0 mg. Tolterodine and 20 mg. fluoxetine.

The tablet provides a mature, post-menopausal woman with enhanced relief against

incontinence vis a vis a tablet without the fluoxetine. -

EXAMPLE VI:

30 Using conventional tablet excipients and techniques, a rapidly dissolving

tablet is provided which contains 4.0 mg. Tolterodine and 20 mg. paroxetine.

The tablet providesa mature, post-menopausal Woman with enhanced relief against

incontinence vis a vis a tablet without the paroxetine.
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EXAMPLES VII-VIII:

Using the sustained release technology of Examples III-IV, a sustained release

tablet is provided by doubling the amounts of the two drug ingredients of Example V

and VI and otherwise following the procedure used in Examples Ill-IV. Each of the

5 two tablets provides a 24 hour period ofrelief for incontinence.

EXAMPLE IX:

As a control, Example 1 of Quan is set forth: “Oxybutynin free base,

10 pKa=l 0.3, is a strongly basic drug administered transdermally for antispasmodic and

anticholinergic therapy. Matrix patches containing varying amounts of oxybutynin

free base and penetration enhancers were prepared and tested as described above. The

matrix systems consisted of S to .20% by weight of oxybutynin free base and 0 to 20%

by weight of the enhancer contained in a medical grade acrylic copolymer adhesive.

15 “The matrix formulations were prepared as follows. First, the solids content of

the adhesive was determined by weighing a small amount of the adhesive solution in a

A preweighed aluminum dish. The solvent was evaporated by overnight drying in a

convection oven maintained at 80. degree. C. and the weight of the residue (dry

adhesive) and percent solid adhesive content of the solution were determined. Once

20 the solids content was determined, a known weight of the acrylic copolymer adhesive

solution was weighed into a glass bottle. From the weight of the adhesive solution and

the percent solid adhesive content, the amotmt of adhesive in the solution was

calculated. Oxybutynin free base and enhancer were added to the bottle in proportions

to yield the selected final composition. The bottle was then tightly capped, sealed with

25 laboratory film, and rotated overnight until all ingredients had completely dissolved

and the resultant solution was visually ‘ clear.

“Approximately 8 ml of the solution was then dispensed on a silanized

polyester release liner and cast with a 10 mil gap casting knife. The casting was then

dried in a convection oven at 70.degree. C. for 15 minutes to evaporate the solvent

30 and to yield a dried film approximately 9.002 inch thick. A 0.003 inch thick

polyethylene backing film was laminated onto the dried adhesive film with a rubber

roller. These matrix laminates were then used to conduct in vitro sldn flux studies that

showed satisfactory results as explained in Table 1 of Quan”.

The transdermal matrix for the delivery of oxybutynin of Example 1 of Quan
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is m odified b y incorporating therein 4 0 In g. o f fluoxetine. C omparable r esults are

achieved to those of Quan for patients other than post-menopausal women where the

present invention provides a better retardation of active bladder response based upon

weakened musculature.

EXAMPLE X:

The transdermal matrix for the delivery of oxybutynin of Example 1 of Quan

is modified by incorporating therein 40 mg. ofp aroxetine. Comparable results are

achieved to those of Quan for patients other than post-menopausal women where the

10 present invention provides a better retardation of active bladder response based upon
weakened musculature.

EXAMPLES XI-XII: _ p

By replacing an equal amount of Tolterodine for the oxybutynin ofExamples

15 X111 and IX, a transdermal medication particularly suited for post-menopausal women

is achieved that is designed to provide superior relief against active bladder caused by

a weakened musculature.

EXAlVfl3LES XIII:

20 The Wald -et al. application discloses that “1.0 part of oxybutynin

hydrochloride was dissolved in 2 00.0 p arts 0 f i soprapanol as the s olvent, and then

20.0 parts of N-vinyl acetamide copolymer (PNVA GEI67, a product of Showa

Denko K.K.), 1.0 part of synthetic aluminum silicate and 1.0 part ofborax were added

and stir-mixed. The mixture solution containing 62.0 parts of glycerin and 15.0-parts

25 ofpropylene glycol were added and continuously stirred.

“The solvent-type plaster with the desirable viscosity for the plaster is spread

out over the non-woven fabric, then solvent is removed by heat drying (solvent

drying) and the strippable film made of polyester was adhered. This was cut into the

desirable size to obtain the transdermal absorption preparation containing oxybutynin

30 hydrochloride.”

By replacing the oxybutynin of the quoted Waki example with a combination

0 of each of the drugs as set forth in Examples X111-XI, a superior overall medication is

contemplated for post-menopausal women with a weakened musculature.
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CLAIMS

What is claimed is:

1. In the method ofproviding a post—menopausal female patient with a weakened

5 musculature in the area of the tract with an improved resistance to active

bladder reaction via the oral delivery of oxybutynin, the improvement which

comprises the coadministration therewith of an effective amount ofF LUOXETINE

whereby there is an enhanced resistance to said active bladder reaction.

10 2. The method of claim 1 wherein said coadministration is provided orally.

3. The method of claim 2 wherein the oral administration is via a sustained

release vehicle to provide a 24 hour period ofrelief from active bladder reaction.

15 4. The method of claim 1 wherein said coadministration is from a transdermal

patch.

5. In the method ofproviding a post—menopausal female patient with a weakened

musculature in the area of the urinary tract with an improved resistance to active

20 bladder reaction -via the oral delivery of oxybutynin, the improvement which

comprises the coadministration therewith of an effective amount of paroxetine

whereby there is an enhanced resistance to said active bladder reaction.

'6. The method ofclaim 6 wherein said coadministration is provided orally.

25

7. The method of claim 7 wherein the oral administration is via a sustained

release vehicle to provide a 24 hour period ofrelief fiom active bladder reaction.

8. The method of claim 5 wherein said coadministration is from a transdermal

30 patch.

9 In the method ofproviding a post—menopausal female patient with a weakened

musculature in the area of the urinary tract with an improved resistance to active

bladder reaction via. the oral delivery of Tolterodine, the improvement which
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comprises the coadministration therewith of an effective amount of fluoxetine

whereby there is an enhanced resistance to said active bladder reaction.

10. The method of claim 9 wherein said coadministration is provided orally.

11. The method of claim 10 wherein the oral administration is via a sustained

release vehicle to provide a 24 hour period ofrelief fiom active bladder reaction.

12. The method of claim 11 wherein said coadministration is fiom a transdermal

10 patch.

13. In the method ofproviding a post-menopausal female patient with a weakened

musculature in the area of the urinary tract with an improved resistance to active

bladder reaction via the oral delivery of Tolterodine, the improvement which

15 comprises the coadministration therewith of an effective amount of paroxetine

whereby there is an enhanced resistance to said active bladder reaction.

14. The method of claim 13 wherein said coadrninistration is provided orally.

20 15. The method of claim 14 wherein the oral administration is via a sustained

release vehicle to provide a 24 hour period ofrelief fifom active bladder reaction.

16. The method of claim 13 wherein said coadministration is from a transdermal

patch. V . i
25

17. A composition suitable for providing a post-menopausal female patient with a

weakened musculature in the area of the urinary tract with an improved resistance to

active bladder reaction via the oral delivery of oxybutynin, the improvement which

comprises the providing a dosage form for the administration of an effective amount

30 ofparoxetine whereby there is an enhanced resistance to said active bladder reaction.

18. The composition of claim 17 in oral form.

19. The composition ofclaim 1 8 in a sustained release vehicle to provide a 24
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hour delivery to the patient.

20. A transdermal patch containing the medication of claim 17.

21. A composition suitable for providing a post-menopausal female patient with a
weakened musculature in the area of the urinary tract with an improved resistance to

active bladder reaction via the oral delivery of oxybutynin, the improvement which

comprises the providing a dosage form for the administration of an effective amount

of fluoxetine whereby there is an enhanced resistance to said active bladder reaction.

22. The composition of claim 20 in oral form.

23'. The composition 0 fc laim 2 0 in a s ustained release v ehicle t 0 provide a 2 4

hour delivery to the patient.

24. A transdermal medication ofclaim 20.

25. A composition suitable for providing a post-menopausal female patient with a

weakened musculature in the area of the urinary tract with an improved resistance to

active bladder reaction via the oral delivery of Tolterodine, the improvement which

comprises the providing a dosage form for the administration of an effective amount

of fluoxetine whereby there is an enhanced resistance to said active bladder reaction.

26. The composition of claim 25 in oral form.

27. The c omposition o f claim 2 5 in a s ustained r elease v ehicle t o p rovide a 2 4

hour delivery to the patient.

28. A transdermal patch containing the medication of claim 25.

29. A composition suitable for providing a post-menopausal female patient with a

weakened musculature in the area of the urinary tract with an improved resistance to

active bladder reaction via the oral delivery of Tolterodine, the improvement which

comprises the providing a dosage form for the administration of an effective amount

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - t195



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1196

W0 2004/019892 ' PCT/US2003/027409
14

ofparoxetine whereby there is an enhanced resistance to said active bladder reaction.

30. The composition ofclaim 29 in oral form.

5 31. The c omposition o f c laim 2 9 in a sustained release V ehicle to provide a 2 4

hour delivexy to the patient.

32. A transdermal patch containing the medication of claim 29.
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(57) Abstract

The invention relates to novel com-

pounds of Formula (I) wherein R‘, R2, R3,
R4, R5, R5, R7 and Ar are as defined in

claim 1, their salts with physiologically ac- 1
ceptable acids and, when the compounds can R
be in the form of optical isomers, the racemic R6
mixture and the individual cnantiomers. The /
compounds have anticholinergic activity, and R 5 PITCH ‘CH -N\the invention also relates to the compounds f 2 2
of Formula (I) for use as therapeutically ac-
tive substances, pharmaceutical compositions Ar
containing compounds of Formula (I), the use
of the compounds of Formula (I) for preparing anticholinergic drugs, the use of the compounds of Formula (I) for treating urinary inconti-
nence, and methods for preparing the compounds of Formula (1).
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NOVEL COMPOUNDS, THEIR USE AND PREPARATION

TECHNICAL FIELD

The present invention relates to novel therapeutically

active compounds, methods for their preparation,

pharmaceutical compositions containing the novel compounds,

and the use of the compounds for preparing drugs.

BACKGROUND OF THE INVENTION

W0 89/06644 and W0 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 having

an advantageous effect on the heart and circulation. US—A—

3,446,901, GB—A—l,169,944 and GB-A—l,169,945 disclose 3,3-

diphenylpropylamines having antidepressant activity. DE—Bl—

1216318 discloses preparation of diphenylalkylamines having

effect on the heart and circulation.

SUMMARY OF THE INVENTION

In accordance with the present invention, novel

therapeutically active diarylpropylamines have been found

which like the 3,3—diphenylpropylamines known from W0

89/06644 and W0 94/11337 above have favourable

anticholinergic properties, and which therefore also can be

used for the control of events mediated by acetylcholine,

like urination.

In one aspect, the present invention provides novel

compounds represented by the general formula I:
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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,

carbamoyl, sulphamoyl,

R4 is m-hydroxyalkoxy, m—aminoalkoxy, m-

aminoalkylamino, alkoxyalkyl, hydroxyalkoxyalkylaminoalky1,

dihydroxyalkyl, formyl, alkylcarbonyl, alkoxycarbonyl,

alkoxycarbonylalkyl, alkylcarbonylaminoalkyl, aminoalkyl,

alkylaminoalkyl, dialkylaminoalkyl,

carbamoylalkyl,

nitrilo,

carboxyalkyl,

carboxamidoalkyl, carboxyl, amino, nitro,

cyano, 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

(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;
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and (b), when Ar is unsubstituted phenyl, then R1, 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,

5 the racemic mixture and the individual enantiomers.

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.

10 In still another aspect, the present invention

provides a pharmaceutical composition comprising one or p

more compounds of the general Formula I above as the active

ingredient, preferably together with a pharmaceutically

acceptable carrier and, if desired, other pharmacologically

15 active agents.

In yet another aspect, the present invention provides

a method of treating a patient (animals, including humans)

suffering from a disorder related to urinary incontinence,

which method comprises the step of administering to the

20 said patient an effective amount of a compound having the

general Formula I above.

In another aspect, the present invention provides the

compounds according to Formula I for use as a

pharmaceutically active substance, especially as an

25 anticholinergic agent.

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.

30 In still another aspect, the present invention

provides processes for preparing compounds having the

general Formula I above.

DETAILED DESCRIPTION OF THE INVENTION

35 The present invention comprises novel 3,3-

diarylpropylamines and their pharmaceutically acceptable

salts which are characterized by Formula I above and which
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are useful as anticholinergic agents. The compounds are

particularly useful for treatment of urinary incontinence.

One subgroup of compounds of Formula I is defined by

the substituent R4 being m—hydroxyalkoxy, w—aminoalkoxy,

m-aminoalkylamino, alkoxyalkyl, hydroxyalkoxyalkyl-

aminoalkyl, dihydroxyalkyl, formyl, alkylcarbonyl,

alkoxycarbonyl, alkoxycarbonylalkyl, alkylcarbonyl—

aminoalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,

carboxyalkyl, carbamoylalkyl, carboxamidoalkyl, carboxyl,

amino, nitro, cyano, nitrilo, cyanoalkyl, or azido.

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.

Another subgroup of the compounds of Formula I is

defined by Ar being heteroaryl.

In a limited group of compounds within this subgroup,

R1 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.

Still another subgroup of the compounds of Formula I

is defined by R1 being hydrogen, alkyl, hydroxyalkyl,

trifluoromethyl, amino, alkylcarbonylamino,

alkylcarbonyloxy, Ar is then otheror halogen. Preferaby,

than phenyl that is ortho—substituted by hydroxy or alkoxy.

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 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.
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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.

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,

and the others are hydrogen, and Ar is phenyl or phenyl

carbamoyl, sulphamoyl or halogen,

which is mono~ or independently disubstituted by methyl,

methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or

halogen.

In the compounds of Formula I, ”alkyl”,

in combinations, is preferably C1_8alkyl, i.e. methyl,

separately and

ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, and

isomeric forms thereof, more preferably C1_5alkyl,

especially C1-4alkyl.

"a1koxy”,Similarly, separately and in combinations,

is preferably C1_ga1koxy, i.e. methoxy, ethoxy, propoxy,

pentoxy,

forms thereof, more preferably C1_5alkoxy, especially

butoxy, hexoxy, heptoxy, octoxy, and isomeric

C1_4alkoxy.

”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. Exemplary

heteroaryl groups are morpholinyl, thienyl, furyl,

piperazinyl, piperidinyl, imidazolinyl, pyridazolinyl,

oxazolyl, isoxazolyl, pyrrolyl, imidazolyl, pyrazolyl,

pyridyl, pyrazinyl, pyrimidinyl or pyridazinyl.

"Halogen" includes fluoro, chloro, bromo and iodo.

when aryl is mono—substituted, it is preferably

substituted in 2—position. When aryl is di—substituted, it

is preferably substitued in positions 2 and 4. Preferred

substituents are methyl, methoxy, hydroxy, hydroxymethyl,

alkoxycarbonylalkyl, sulphamoyl,halogen, carbamoyl,
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especially methyl, hydroxymethyl and halogen. Aryl is

preferably phenyl.

Preferred heteroaryl groups are thienyl, pyrryl,

thiazolyl, oxazolyl, methylthiazolyl and methylpyrryl.

R1 is preferably hydroxy, halogen, trifluoromethyl,

amino, methoxy or hydroxymethyl.

R2 and R3 are preferably selected from hydrogen,

hydroxy and methoxy.

R4 is preferably hydrogen, formyl, alkoxycarbonyl,

alkylcarbonyl, hydroxyalkyl, alkoxyalkyl,

carbamoylalkyl, aminoalkyl, amino, azido,

carboxamidoalkyl,

cyanoalkyl,

carboxy or carboxyalkyl. More preferably, R4 is hydrogen,

formyl, hydroxymethyl, hydroxyethyl, hydroxypropyl,

hydroxybutyl, hydroxypentyl, hydroxyhexyl, ethoxymethyl,

methoxycarbonyl, amino, aminopropyl, acetyl, l,2— '

hydroxyethyl, ethylaminomethyl, or hydroxyethoxyethy1-

aminoethyl.

R5 is preferably hydrogen.

R6 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_5—alky1, 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.

Exemplary groups —NR5,R7 are diethylamino,

diisopropylamino, methyl—tert.—butylamino, methyl—tert.-

pentylamino, piperidino, 2,2,6,6—tetramethylpiperidino,

methylcyclobutylamino, methylcyclopentylamino,

methylcyclohexylamino, methylcycloheptylamino, pyrrolidino,

2,2,5,5—tetramethylpyrrolidino, N—methyl—N—adamantylamino,

especially diisopropylamino.

Representative compounds of Formula I are:

N,N—diisopropyl—3-(2—fluoropheny1)—3—phenylpropanamine

hydrochloride

RECTIFIED SHEET (RULE 91)
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N,N-diisopropyl-3-(5-formyl—2-hydroxy—phenyl)-3-

phenylpropanamine, and its (R)-isomer

N,N—diisopropyl—3-(2-hydroxy—5—methyloxycarbony1phenyl)-3-

phenylpropanamine, and its (R)-isomer

N,N-diisopropy1-3-(5—acety1-2—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-hydroxyethy1)pheny1]-3-

phenylpropanamine, and its 3(R)—isomer ‘

N,N—diisopropyl-3(R)—[5-(1(R*),2—dihydroxyethyl)-2-hydroxy—

phenyl]-3—pheny1propanamine, and its l(S*)-isomer

N,N—diisopropyl—3—[2—hydroxy-5-(6—hydroxyhexy1)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—diisopropy1-3-[5-(3—acetamidopropy1)—2—hydroxypheny1]—

3—phenylpropanamine, and its (R)-isomer

N,N—diisopropy1—3-[5—(2—cyanoethy1)~2-hydroxyphenyl]—3—

phenylpropanamine, and its (R)-isomer

N,N—diisopropyl—3~(5—amino—2—hydroxypheny1)-3-

phenylpropanamine, and its (R)-isomer

N,N—diisopropy1~3-(5—azido—2—hydroxypheny1)-3-

phenylpropanamine, and its (R)-isomer

N,N—diisopropyl—3—[2—hydroxy—5-(3-hydroxypropy1)pheny1]-3-

phenylpropanamine, and its (R)-isomer

N—cyc1obuty1—N—methyl-3-(2—hydroxyphenyl)—3—

phenylpropanamine

N,N—diisopropyl-3-(2—hydroxypheny1)-3—(2—

thienyl)propanamine

N,N—diisopropyl—3—(2—hydroxy-5-methylphenyl)-3-(2-

thienyl)propanamine, and its (R)-isomer

The compounds of Formula I may, in accordance with the

present invention, be prepared by per se conventional

methods, and especially by

a) reacting a compound of Formula II
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R R1

5 ._ _. _.

R ffli CH2 CH2}?
Ar

wherein R1 to R5 and Ar are as defined above for Formula I,

and Y is a leaving group, with an amine HNR5,R7, wherein R5

5 and R7 are as defined above, or

b) reducing a compound of Formula III

R3 2

R R1

R6
5 _ _ / III

R /CH CH2 CO—N\ 7R

Ar

wherein R1 to R7 and Ar are as defined above for Formula I

10 and any hydroxy groups may be protected, or

c) N—alkylating a secondary amine of Formula IV

R3 2

R R1‘

R5 fl-I‘CH2‘CH2‘NH-Z ‘V
Ar

wherein R1 to R5 and Ar are as defined above for Formula I

15 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
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9

R3 2 R3 2

R R1 6 R R1
/R R6

5 ._ _ _ _ /

R /C“CH2 CH2 N\R7 R5 /(‘\—-CH2 CH2—N\ 7
Ar Ar W R

Va A 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

5 hydroxy group or halogen, or

e) in a compound of Formula VI

R3 R2

1
R Ra

/R6 VI
5 _ _ _.

R /CH CH2 CH2 N\R7
Ar

10 wherein R2 to R7 and Ar are as defined above for Formula I,

and Rla is carboxyl or alkoxy, converting Rla to hydroxy,
or

f) in a compound of Formula VII

3 2

R R1

/R6
5 _ _ _ VII

Rb /CH CH2 CH2 N\R7
Ar

15

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
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g) in a compound of Formula I as defined above,

converting one or more of groups R1 to R5 to another or

other groups R1 to R5, or

5

h) reacting a compound of Formula VIII

R3 R2

R4 R1

R6

R5 CH-CH -CH —N/ vm
l 2 2 \R7
C\¢X
O

‘CH 2
\

CH 3

wherein R1 to R7 are as defined above for Formula I, and X

is oxygen or sulphur, with a compound of Formula IX

10

CH3N=C: IX

to form a compound of Formula Ia

R3 R2

R R1

/R6
R5 -CH2-CI-IfN\R7 1a

x

;N

15 wherein R1 to R7 and X are as defined above, or

i) reacting a compound of Formula VIII above, wherein X

is oxygen, with a compound of Formula X
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OH ‘ ‘

©E x
NH2

to form a compound of Formula Ib

R3 R2

R R1

R6
/ Ib

wherein R1 to R7 are as defined above for Formula I, or

j) converting a compound of Formula XI

wherein R1 to R7 are as defined above for Formula I, to a

10 compound of Formula XII

wherein R1 to R7 are as defined above for Formula I, or
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k) converting a compound of Formula XIII

R3 R2

R R1

N/R6R5 CH-CH —cH— Xm
\ 2 2 \\R7
C

/ \
HZN X

wherein R1 to R7 are as defined above for Formula I, and X

5 is oxygen or sulphur, to a compound of Formula XIV

R6 XIV
5 _ _ _

R CH CH2 CHZN/\R7/K
X N

i8 k9

wherein R1 to R7 and X are as defined above for Formula I,

and R8 and R9 independently are hydrogen or alkyl, and

10 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

15 iii) if desired separating an obtained mixture of optical

isomers into the individual enantiomers.

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

20 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.
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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

5 chiral columns.

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,

10 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 I

in association with compatible pharmaceutically acceptable

15 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

20 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,

25 and the like.

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

30 emulsions for parenteral administration, and the like.

The compounds and compositions can, as mentioned

above, be used for the same therapeutical indications as

the compounds of the above—mentioned W0 89/06644 or WO

94/11337, i.e. for the treatment of acetylcholine—mediated

35 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 the
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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.

The invention will be further illustrated by the

following non-limiting example and pharmacological tests.

General _

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 chromatography

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. lg, 1190 (1953)).

EXAMPLE 1

N-(5—Hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydroxy-5-

methylphenyl)-3-phenylpropanamine hydrochloride

A solution of N-(5—hydroxy—3—oxapenty1)—N—isopropyl—3—

(2-hydroxy—5—methylpheny1)-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 (to1uene—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. 1H 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,

lH). Anal. (C23H33NO3-HCl) C, H, N.
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The starting compound N-(5-hydroxy—3-oxapentyl)—N—

isopropyl—3-(2—hydroxy-5—methy1phenyl)-3-phenylpropanamide

was prepared as follows:

1.1 Trans-3-(2-benzy1oxy—5-methylphenyl)-3-phenylpropenoic

acid .

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 whereafter a solution of 2-

0.05 mol) in THF

(50 mL) was added. The reaction mixture was refluxed 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

benzyloxy—5-methyl—benzophenone (15.1 g,

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%). 1H NMR (DMSO-d6) 5 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—isopropy1-3-(2-

benzyloxy-5-methylphenyl)-3-phenylpropenamide

A solution of DCC (5.2 g, 17 mmol) in THF (20 mL) was

added to a solution of trans—3—(2—benzyloxy-5-

methylphenyl)-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). Yield 5.9 g

(62%).
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1.3 trans-N-(5-Hydroxy-3-oxapentyl)-N-isopropy1-3-(2-

hydroxy-5-methylphenyl)-3-phenylpropanamide

A solution of trans—N—(5—hydroxy—3—oxapenty1)—N—

isopropy1—3—(2-benzy1oxy—5—methylphenyl)-3-

phenylpropenamide (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-methy1—3—(2-hydroxy-5-methylphenyl)-3-

phenylpropanamine hydrochloride

A solution of N—cycloheptyl—N—methy1-3—(2-hydroxy—5-

methylphenyl)~3—phenylpropanamide (0.93 g, 2.5 mmol) in THF

(20 mL) was added to LAH (0.22 g,

was stirred at reflux temperature for 30 min. The reaction

5.6 mmol) and the mixture

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. 1H NMR (DMSO—d6)

5 1.27-1.70 (m, 10H), 1.88 (br, 1H), 2.05 (d, 1H),

3H), 2.42 (br, 1H), 2.60 (S, 3H), 2.85 (br, 2H),

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-HC1) C, H, N.

2.17 (S,

3.34 (m,

The starting compound N—cyc1oheptyl—N-methyl-3-(2-

hydroxy-5—methylphenyl)—3—phenylpropanamide was prepared as

follows:

2.1 N-Cycloheptyl-trans-3-(2—benzy1oxy-5-methylphenyl)-3-

phenylpropenamide

A solution of DCC (5.2 g, 25 mmol) in THF (50 mL) was

added to a solution of trans-3—(2—benzyloxy—5—

methylphenyl)—3—pheny1propenoic acid (Example 1.1), (6.9 g,
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20 mmol), cycloheptylamine (2.6 g, 23 mmol), triethylamine

(2.0 g, 20 mmol) and hydroxysuccinimide (2.4 g, 21 mmol)

THF (50 mL). The reaction mixture was stirred for 1 h at

¢

in

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

the

residue was crystallised from toluene-hexane to give 7.3 g

(83%). 1H NMR (CDCl3) 5 1.06 (br, 2H), 1.25-1.74 (m, 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).

subsequent order. After evaporation of the solvent,

2.2 N-Cycloheptyl-N—methy1-trans-3-(2—benzy1oxy-5-

methylphenyl)-3—pheny1propenamide

A solution of N-cycloheptyl-trans—3-(2-benzyloxy-5-

methylphenyl)—3—pheny1propenamide (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 ambient temperature

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%). 1H NMR (CDCl3) (almost 1:1

mixture of rotameres) 5 1.20-1.80 (m, 12H), 2.30 (m, 3H)

2.61 (s, 1.5H), 2.71 (s, 1.5H), 3.93 (m, 0.5H), 4.46 (m,

0.5H), 4.81 (m, 1H), 6.43 (m, 1H), 6.81 (m, 2H) and 7.08-

7.35 (m, 10H).

2.3 N-Cycloheptyl-N-methyl-3-(2—hydroxy—5-methylphenyl)-3-

phenylpropanamide

A solution of N-cycloheptyl-N-methyl-trans—3—(2-

benzyloxy-5—methy1phenyl)-3—phenylpropenamide (3.15 g, 7

mmol) in acetic acid (40 mL) was hydrogenated over Pd/C

(10%,

and the solvent evaporated. The residue was chromatographed

0.2 g) for 72 h. The reaction mixture was filtered
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on silica (toluene—ethyl acetate 9:1). Yield 0.95 g (37%).

1H NMR (CDCl3) 5 1.26-1.98 (m, 12H), 2.02 (s, 3H), 2.12 (s,

3H), 2.28 (m, 1H), 2.52 (m, 1H), 2.71 (m, 1H), 4.36 (dd,'

1H), 6.39 (s, 1H), 6.76 (s, 2H), 7.15 (m, 2H) and 7.25 (m,

SH) .

. EXAMPLE 3 ,

N-Cyc1ohaxy1-N-methy1-3-(2-hydroxy-5-methy1pheny1)-3-

phenylpropanamine hydrochloride

A solution of N—cyclohexyl—N—methyl—trans—3—(2-

benzyloxy-5—methylphenyl)—3—pheny1propenamide (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%, lg) in acetic acid (70 mL) for 20 h. After

filtration and evaporation of the solvent, the residue was

chromatographed on silica (chloroform:methanol 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. l79~183°C. 1H NMR (DMSO—d6) 8

1.05 (m, 1H), 1.21-1.38 (m, 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 (m, 3H), 2.82 (m, 1H), 2.93 (m,

-1H), 3.17 (m, 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 (m,

1H), 7.25-7.29 (m, 2H), 7.33 (t, 2H), 9.34 (br, 1H) and

10.78 (s, 1H). Anal. (C23H31NO-HCl) C, H, N.

The starting compound N-cyclohexyl-N—methyl-trans—3—

(2-benzyloxy—5—methylpheny1)-3-phenylpropenamide was

prepared as follows:

3.1 N-Cyclohexyl-N—methy1-trans-3—(2-benzy1oxy-5-

methylphenyl)-3—pheny1propenamide

A solution of DCC (5.2 g, 25 mmol) in THF (50 mL) was

added to a solution of trans-3—(2—benzy1oxy—5—

methylphenyl)-3-phenylpropenoic acid (Example 1.1), (6.9 g,
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'20 mmol), N—methyl—cyc1ohexylamine (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 2 h. A second portion of DCC (2.5 g, 13 mmol)

(1.5 g, 13 mmol) was added and

the reaction mixture was left stirring for 16 h. Diethyl

ether and hydrochloric acid (1M) were added and the organic

phase was washed with brine. The organic layer was

and N-methyl—cyc1ohexy1amine

evaporated and the residue was chromatographed on silica

(toluene—ethyl acetate 9 1). Yield 5.5 g (63%). 1H 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.SH), 4.82 (s, 1H), 4.85 (s, 1H),

6.57 (s, 0.5H), 6.59 (s, O.5H), 6.84 (dd, 1H), 6.87 (d,

O.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-Diisopropy1-3-(2-trifluoromethylphenyl)-3-

phenylpropanamine hydrochloride

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

refluxing solution and the reflux was continued for 1 h.

The reaction mixture was partioned between diethyl ether

and sodium hydroxide (1M). 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. in NMR (DMSO—d6) 8 1.19 (q, an), 1.25 (dd,

6H), 2.53 (m, 1H), 2.70 (m, 1H), 2.87 (m, 2H), 3.59 (m,

2H), 4.38 (t, 1H), 7.24 (t, 1H), 7.35 (t, 2H), 7.39 (d[
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2H), 7,45 (t, 1H), 7.68 (t, 1H), 7.74 (t, 2H) and 10.25

(br. 1H). Anal. (C22H2gNF3-HCl) C, H, N.

The starting compound N,N—diisopropyl-3-(2-

5 trifluoromethylphenyl)-3-phenylpropanamide was prepared as
follows:

4.1 Diethyl N,N-diisopropylacetamide phosphonate

A mixture of triethylphosphite (23 g, 0.14 mol) and

10 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-Diisopropy1-3-(2-trifluoromethylphenyl)-3-

15 phenylpropenamide 1

A solution of diethyl N,N—diisopropy1acetamide

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

20 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

25 between diethyl ether and water. The etheral layer was

evaporated and the residue chromatographed on silica

(to1uene—ethy1 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. 1H NMR (CDCl3-d) 8 0.30 (d, 6Ha),

30 1.08 (d, 3Hb), 1.24 (t, 6Hb), 1.31 (d, 3Hb), 1.44 (d, 6Ha),

3.32 (m, lHa), 3.34 (m, lHb), 4.19 (m, lHb), 4.32 (m, lHa),

6.04 (s, lHa), 6.65 (S, 1Hb) and 7.18-7.75 (m, 9Ha, 9Hb).

4.3 N,N-Diisopropy1-3-(2-trifluoromethylphenyl)-3-

35 phenylpropanamide

A solution of N.N-diisopropyl-3—(2—

trifluoromethylphenyl)-3—pheny1propenamide (2.95 g, 8.1
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(50 mL) was hydrogenated over Pd/C (10%,

300 mg) at normal pressure for 24 h. The catalyst was

mmol) in ethanol

filtered off, the solvent partly evaporated and the product

collected after crystallisation. Yield 1.78 g (60%). 1H NMR

(CDCl3-d) 8 1.16 (m, 6H), 1.30 (m, 6H), 2.86 (dd, 1H), 3.11

(dd, 1H), 3.41 1H), 4.03 (m, 1H), 5.12 (m,1H) and 7.10-

7.78 (m, 9H).

(m,

EXAMPLE 5

N,N-Diisopropy1—3¥(2-hydroxyphenyl)-3-(3-pyridy1)—

propanamine dihydrochloride

A solution of N,N-diisopropyl-3-(2—methoxypheny1)-3-

8 mmol) in THF (25 mL) was

The reaction mixture was

(3—pyridyl)-propanamide (2.8 g,

added to LAH (1.3 g, 32 mmol).

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)

tribromide (1 g,

and the solution was cooled to —78°C and boron

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 (1M) and brine and the organic phase was dried

(MgSO4) 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 dihydrochloride as crystals which soon rearranged to a

hard glass. 1H NMR (DMSO-d6) 6 1.22 (dd, 6H), 1.28 (dd,

6H), 2.60 (m,1H), 2.70 (m, 1H), 2.93 (m, 2H), 3.60 (m, 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).

The starting compound N,N-diisopropyl-3—(2-

methoxyphenyl)—3—(3-pyridyl)—propanamide was prepared as

follows:
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5.1 2-Methoxyphenyl-3-pyridy1—ketone

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%).

1H NMR (CDCl3-d) 5 3.76 (S, 3H), 7.01 (d, 1H), 7.10 (t.

1H), 7.41 (dd, 1H), 7.46 (dd, 1H), 4.53 (m, 1H), 8.12

1H), 8.75 (s, 1H) and 8.94 (s,

(d.

5.2 N,N—Diisopropy1-3-(2-methoxypheny1)-3-(3—pyridy1)-

propanamide

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
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sodium hydroxide) and extracted with diethyl ether. The

combined organic phases were dried (MgSO4) and filtered.

Crystallisation began and the mixture was diluted with

hexane. Filtration gave 2.9 g (40%). 1H NMR (CDCl3—d) 8

1.14 (dd, 6H), 1.28 (d, 6H), 3.04 (dd, 2H), 3.38 (m, 1H),

3.74 (s, 3H), 4.05 (m, 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, IH). 1H).

EXAMPLES

N,N-Diisopropy1-3-(2-fluorophenyl)-3-phenylpropanamine

hydrochloride

A solution of N,N-diisopropy1—3—(2—fluorophenyl)-3-

phenylpropanamide (3.1 g, 9.4 mmol) in THF (20 mL) was

added to LAH (1.0 g,

stirred at reflux temperature for 2 h. More LAH (0.5 g),

25 mmol) and the reaction mixture was

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 0C. 1H NMR

(DMSO—d6) 5 1.19 (dd, 6H), 1.26 (dd, 6H), 2.57 (m, 2H),

2.86 (m, 1H), 2.97 (m, 1H), 3.58 (m, 2H), 4.36 (t, 1H),

6.69 (dd, 1H), 7.14 (m, 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-HC1) H, N; C: calcd, 72.1; found,

72.6.

The starting compound N,N—diisopropy1—3—(2—

fluorophenyl)-3—pheny1propanamide was prepared as follows:

6.1 trans-N,N-Diisopropy1-3-(2-f1uoropheny1)-3-

phenylpropenamide

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
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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

5 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 %). 1H NMR (CDCl3-d) 5 0.85 (d, 6H), 1.39 (d, 6H),

3.29 (m, 1H), 4.27 (m, 1H), 6.29 (S, 1H), 7.10 (m, 3H) and

10 7.30 (m, 6H).

6.2 N,N-Diisopropy1-3-(2—f1uorophenyl)-3-phenylpropanamide

A solution of trans—N,N—diisopropyl—3—(2-

fluorophenyl)-3-phenylpropenamide (3.25 g, 10 mmol) was

15 hydrogenated 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 (95%). 1H NMR (CDCl3-d) 5 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).

20

EXAMPLE 7

(R)-N,N-Diisopropy1-3-(5—formyl-2-hydroxyphenyl)-3-

phenylpropanamine hydrochloride _

Hydrogen chloride in diethyl ether was added to a

25 solution of (R)—N,N-diisopropyl—3-(5-formyl-2-hydroxy—

phenyl)-3—phenylpropanamine (0:81 g, 2.4 mmol) in diethyl

ether and 2-propanol. Crystals were filtered to yield 0.4 g

(45%); mp 17a—179°c. [a]Hg = —4o° (c 1.1 in methanol). 1H

NMR (DMSO-d6) 8 1.16 (d, 3H), 1.20 (d, 3H), 1.24 (d, 3H),

30 1.27 (d, 3H), 2.54 (m, 2H), 2.84 (m, 1H), 2.97 (m, 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-Hcl) H, N; C:

calcd, 70.3; found, 70.8.

35
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The starting compound (R)—N,N—diisopropyl—3-(5-formyl—

2-hydroxy-phenyl)-3-phenylpropanamine was prepared as

follows:

7.1 (R)-N.N-Diisopropy1-3-(5-formyl-2-hydroxyphenyl)-3-

phenylpropanamine

DDQ (1.1 eq) was added to a solution of (R)—N,N—

diisopropyl—3-(2-hydroxy—5—hydroxymethylpheny1)-3-

phenylpropanamine mandelate (prepared as described in WO

94/11337, (2.46 g, 5 mmol), dichloromethane (20

mL) and phosphate buffer (pH 7) (0.1 mL).

sodium hydroxide solution (20 mL,

Example 1)

Thereafter,

1 M) and diethyl ether

were added and the phases were separated. The water-phase

was extracted twice with dich1oromethane—diethyl ether

(2:1). The organic phase was dried (MgSO4) and evaporated.

The residue was crystallised from ethyl acetate-hexane to

yield 1.35 g (80 %).

EXAMPLE 8

(R)-N,N-Diisopropy1-3-[5-(7—hydroxy-2—aza-5-oxaheptyl)-2-

hydroxyphenyll-3-phenylpropanamine di-(S)-mandelate

Sodiumcyanoborohydride (0.25 g, 3.9 mmol) was added to

a solution of (R)—N,N-diisopropyl—3-(5—formyl—2—hydroxy—

phenyl)-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:l0:2). 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. 1H mm (free amine) (CDC13-d) 5 1.05 (d, 6H),

2.10 (m, 1H), 2.35 (m, 2H), 2.67 (m, 3H),

3.19 (m, 2H), 3.47 (m, 2H), 3.49 (t, 2H), 3.56 (d, 2H),
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3.63 (t, 2H), 4.45 (dd, 1H), 6.75 (d, 1H), 6.79 (d, 1H),

6.95 (dd, 1H), 7.18 (m, 1H) and 7.26-7.33 (m. 4H).

EXAMPLE 9

5 (R)-N,N-Diisopropyl-3-(2-hydroxy-5-methy1oxycarbony1—

phenyl)-3—pheny1propanamine hydrochloride

A solution of (R)—N,N—diisopropyl—3-(2-benzyloxy—5-

methy1oxycarbonyl—phenyl)—3—phenylpropanamine (prepared as

described in WO 94/11337, Example 1) (0.92 g, 2 mmol) in

10 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 l77—178°C; [a]D = —

23° (c 1.0, methanol). 1H NMR (DMSO—d6) 5 1.19 (dd, 6H),

15 1.25 (dd, 6H), 2.48 (m, 2H), 2.85 (m, 1H), 2.95 (m, 1H),

3.58 (m, ffi), 3.78 (s, 4H), 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.

(C23H31NO3-HCl) H, N, C.

20

EXAMPLE 1 0

N,N-Diisopropy1-3-(2-hydroxymethyl)pheny1-3-

phenylpropanamine hydrochloride

A solution of N,N-diisopropyl—3—(2-carboxyphenyl)-3-

25 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

30 mL, 1:4), whereafter HCl 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. 1H NMR (DMSO—d6)

5 1.18 (t, 6H), 1.25 (q, 6H), 2.91 (m, 2H), 3.26 (disturbed

by solvent, 2H), 3.57 (m, fifi), 4.38 (t, 1H), 4.43 (d, 1H),

35 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. (C22H31NO-HCl) H,

N, C.
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EXAMPLE 11

(S)-N,N-Diisopropy1-3-[2-hydroxy-5-(2-hydroxyethy1)pheny1]—

3-phenylpropanamine hydrochloride

(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

(MgSO4) and the solvent was evaporated. The amine salt was

obtained by dissolving the amine in diethyl ether-

isopropanol and treatment with hydrogen chloride in

diethyleter. Yield 0.37 g; mp 219-221 °C; [a]D —11.4°

(c=1.0, methanol); 1H NMR (CD3OD) 8.1.30 (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-HCl-0.2H2O) C, H,

N.

The starting compound (S)-N,N—diisopropyl-3-[2-

benzyloxy—5—(2—hydroxy)ethylphenyl]-3—phenylpropanamine was

prepared as follows:

11.1 (S)-N,N-Diisopropyl-3-(2-benzy1oxy-5-ethenylphenyl)-3-

phenylpropanamine

A mixture of (S)—N,N—diisopropyl—3—(2-benzyloxy—5-

bromophenyl)-3-phenylpropanamine (prepared as described in

W0 94/11337, Example 1) (8 g, 12.7 mmol), Pd(OAc)2 (28 mg,

0.12 mmol), tri—o~toly1—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
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..

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%); 1H NMR (CDCl3) 6 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)-

phenyll-3—pheny1propanamine

(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 stirring, the 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 H20; (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%). 1H

NMR (CDC13) 3 0.90 (d, 12H), 2.10-2.18 (m, 2H), 2.30-2.37

(m, 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).

EXAMPLE 12

(R)-N,N-Diisopropyl-3-[2-hydroxy-5-(2-hydroxyethy1)pheny1]-

3-phenylpropanamine hydrochloride

The title compound as well as the starting compounds

were prepared in an analogous manner to the preparation

described in Example 11, with the exception that (S)-N,N-
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diisopropyl-3-(2—benzyloxy-5—bromophenyl)-3-

phenylpropanamine was changed to (R)-N,N—diisopropy1-3-(2-

benzyloxy—5—bromopheny1)-3-phenylpropanamine (prepared as

described in W0 94/11337, Example 1).

5 Yield 0.35 g (33%); mp 209-215 °C; [a]D +9.8° (c=1.0,

methanol); 1H NMR (CD3OD) 8 1.29 (d, 12H), 2.40-2.50 (m,

2H), 2.57 (t, 2H), 3.04 (t, 2H), 3.61-3.72 (m, 4H), 4.40

(t, 1H), 6.70 (d, 1H), 5.90 (dd, 13), 7.0 (s, 1H), 7.18-

7.40 (m, 5H). Anal. (C23H33NO2'HCl'0.2H2O) C, H, N.

10

Preparation of starting compounds:

12.1 (R)-N,N—Diisopropy1-3-(2-benzy1oxy-S-ethenylphenyl)-3-

phenylpropanamine

15 Yield 5.5 g (53%); 1H NMR (CDCl3) 3 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). I

20 12.2 (R)—N,N-Diisopropy1-3-[2-benzy1oxy-5-(2-hydroxyethyl)—

phenyll-3—pheny1propanamine

Yield 1.2 g (75%); 1H NMR (CDCI3) 6 0.89 (d, 12H),

2.15 (m, fiH), 2.32 (m, 2H), 2.80 (t, 2H), 2.95 (m, 2H),

3.80 (br, 2H), 4.40 (t, 1H), 4.98 (S, 2H), 6.80 (d, 1H),

25 6.96 (m, 1H), 7.10-7.35 (m, 11H).

EXAMPLE 13

(R)-N,N—Diisopropy1-3-(5-acetyl-2-hydroxyphenyl)-3-

phenylpropanamine hydrochloride

30 (R)—N,N—Diisopropy1—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; [a]D —

32.6° (c 1.02, methanol); 1H NMR (DMSO-d5) d 1.18-1.28 (m,

12H). 2.5 (m, 3H), 2.50-2.62 (m, 2H), 2.86 (m, 1H), 2.97

35 (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
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(br, 1H), 10.70 (S, 1H). Anal. (C23H31NO2'HC1'0.4H20) C, H,

N.

The starting compound (R)—N,N—diisopropy1-3-(5—acetyl—

2-benzyloxyphenyl)—3—phenylpropanamine was prepared as

follows: ‘

13.1 (R)-N,N-Diisopropy1-3-(5-acetyl-2-benzyloxyphenyl)-3-

phenylpropanamine

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 HC1 (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%); 1H NMR (CDCl3) 5 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-hydroxyethy1)pheny1]-

3-phenylpropanamine fumarate

N,N—Diisopropyl—3(R)—[2—benzyloxy—5—(l—hydroxyethyl)—

phenyl]-3-phenylpropanamine (2.7 g,

hydrogenated over Pd/C (0.27 g, 10%) in ethanol at

atmospheric pressure for 2 hours. The catalyst was filtered

6.05 mmol) was

off and the solvent was evaporated. The resulting oil was

chromatographed on silica (to1uene—triethylamine 90:10).

Fumarate salt of the amine was afforded by adding fumaric

acid (0.13 g, 1.13 mmol) dissolved in warm ethanol to a
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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); 1H NMR (DMSO-d5) 6 1.05 (d, 6H), 1.26 (dd, 3H),

2.20-2.30 (m, 2H), 2.55-2.57 (m, 2H), 3.30 (m, 2H), 4.32

5 (t, 1H), 4.59 (q, 1H), 6.53 (S, 2H), 6.72 (dd, 1H), 6.93

V (dd, 0.5H), 7.12-7.17 (m, 1H), 7.21-7.31 (m, SH). Anal.

(C23H33NO2-C4H4O4'0.31-I20) C, H, N.

The starting compound N,N-diisopropyl~3(R)—[2-

10 V benzyloxy—5-(1—hydroxyethy1)phenyl]—3—phenylpropanamine was

prepared as follows:

14.1 N,N-Diisopropyl-3(R)-[2-benzy1oxy—5-(1-hydroxyethy1)—

phenyll-3—pheny1propanamine '

15 N,N—Diisopropyl~3(R)-(5—acety1—2-benzyloxyphenyl)-3-

phenylpropanamine,.prepared as described in Example 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

LiAlH4 (50 mg, 1.32 mmol) was added and the reaction

20 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.

25

EXAMPLE 15

(+)—N,N-Diisopropyl-3(R)-[5—(1(R*),2-dihydroxyethy1)—2-

hydroxyphenyll-3—pheny1propanamine fumarate

N,N—Diisopropyl—3(R)-[2—benzyloxy 5-(1(R*),2—

30 dihydroxyethyl)pheny1]—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; {a]D +l3.5° (c 1.0, methanol); 1H NM

(CD3OD) 5 1.28 (m, 12H), 2.40-2.48 (m, 1H), 2.52-2.60 (m,

35 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,
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1H), 7.16-7.21 (m, 2H), 7.28 (m, 2H), 7.36 (m, 2H). Anal.

(C23H33NO3-C4H4O4) C, H, N.

The starting compound N,N—diisopropyl-3(R)-[2-

5 benzy1oxy—5—(1(R*),2-dihydroxyethyl)pheny1]—3—

phenylpropanamine was prepared as follows:

15.1 N,N-Diisopropyl-3(R)-[2-benzy1oxy-5-(1(R*),2-

dihydroxyethy1)phenyl]-3-phenylpropanamine

10- 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

15 ‘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

20 the solvent evaporated. The residue was chromatographed on

silica (ethyl acetate~triethylamine, 90:10) to afford 0.55

g. 1H NMR (CDCl3) 5 0.9 (s, 6H), 0.95 (s, 6H), 2.15-2.20

(m, 2H), 2.30-2.38 (m, 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),

25 7.10-7.35 (m, 12H).

EXAMPLE 16

(-)-N,N-Diisopropyl-3(R)-[5-(1(S*),2-dihydroxyethyl) 2-

hydroxyphenyll-3-phenylpropanamine fumarate

30 N,N—Diisopropy1—3(R)-[2—benzyloxy—5—(1(S*),2-

dihydroxyethyl)phenyl]-3-phenylpropanamine (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; [alp -8° (C 1.02, methanol); 1H NMR (CD3OD)

35 5 1.28 (m, 12H), 2.39-2.47 (m, 1H), 2.51-2.59 (m, 1H), 3.03

(t, 2H), 3.51-3.53 (m, 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),
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7.16-7.20 (m, 2H), 7.26 (m,

(C23H33NO3'C4H4O4) C, H, N.

2H), 7.34-7.36 (m, 2H). Anal.

The starting compound N,N-diisopropyl—3(R)-[2-

benzyloxy-5—(1(S*),2-dihydroxyethy1)phenyl]-3-

phenylpropanamine was obtained by treating N,N-diisopropyl—

3(R)-(2—benzy1oxy—5—ethenylphenyl)-3—phenylpropanamine

(obtained in Example 12.1) as described in Example 15.1

above, but with AD—mix—B replacing AD—mix—a. Yield 1.2 g

(44%).

EXAMPLE 17

(R)-[N,N-Diisopropy1-3-[2—hydroxy-5-(6—hydroxyhexy1)-

phenyll-3-phenylpropanamine hydrochloride

N,N—Diisopropyl—3(R)—[2—benzy1oxy—5-(6—hydroxyhex—1-

enyl)pheny1]—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; [alp +8.2° (C 1.01,

methanol); 1H NMR (CD30D) 8 1.25-1.32 (m, 16H), 1.45-1.54

(m, 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. (C27H41NO2'HCl'2I-I20) C, N; H:

calcd, 9.6; found, 8.3.

The starting compound (R)—N,N—diisopropyl—3—[2-

benzyloxy—5—(6—hydroxyhex-1-enyl)phenyl]-3-

phenylpropanamine was prepared as follows:

17.1 (R)-N,N—Diisopropy1-3-(2—benzy1oxy-5-formylphenyl)-3-

phenylpropanamine

19 mL, 47.5 mmol)

to a solution of to (R)—N,N—diisopropyl-3-(2—benzyloxy—5—

n—BuLi (2.5 M in hexane, was added

bromophenyl)-3- phenylpropanamine (prepared as described in

WO 94/11337, (8.9 g, 18.52 mmol) in dry diethyl

ether (100 mL) kept at -40 °C under nitrogen atmosphere.

additional n—BuLi (10 mL, 25

Example 1)

After 1.5 hour of stirring,
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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

chromatographed on silica (toluene—triethylamine 90:10) to

afford 8 g (100%) of a yellowish oil; 1H NMR (CDCl3) 8 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-Diisopropy1-3-[2-benzyloxy 5-(5-carboxypent-1-

eny1)pheny1]-3-phenylpropanamine

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 (lM) 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 followed by

methanol) to afford 3 g containing traces of

triphenylphosphine. The product was used in the next step

without further purification.
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17.3 (R)-N,N-Diisopropy1—3-[2—benzy1oxy-5-(6-hydroxyhex-1-

eny1)pheny1]—34pheny1propanamine

(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—Diisopropy1-3-[5-(2—diisopropy1aminoethy1)-2-

hydroxyphenyll-3-phenylpropanamine hydrochloride

(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 (MgSO4) 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

(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 hydroxide. The resulting

diethyl ether solution was treated with hydrogen chloride

in diethyl ether. Yield 50 mg (9%); [a]D +1.4° (c 0.94,

methanol); 1H 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, lH).

Anal. (C29H45N2O'2HCl'0.4H2O) C, H, N.

The starting compound N,N—diisopropy1-3(R)—[2—

benzyloxy—5-(2—diisopropylaminoethyl)pheny1]-3-

phenylpropanamine was prepared as follows:

18.1 N,N-Diisopropy1-3(R)-(5-formylmethyl-2-benzy1oxy-

-phenyl)-3-phenylpropanamine

DMSO (1.1 mL, 15.5 mmol) dissolved in dichloromethane

(0.64 mL, 7.74 mmol)

at -78 °C under nitrogen atmosphere. After 10 minutes of

was added dropwise to oxalyl chloride
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stirring, (R)—N,N—diisopropyl—3—[2-benzyloxy—5—(2-

hydroxyethyl)phenyl]—3~pheny1propanamine (Example 12.2)

(2.3 g, 5.16 mmol) in dichloromethane was added and the

’reaction mixture was stirred for additional 1 h.

S 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

10 further purification.

18.2 (R)-N,N-Diisopropy1-3-[2-benzy1oxy-5—(2-

diisopropylaminoethyl)pheny1]-3-phenylpropanamine

Diisopropylamine (4.2 mL, 30 mmol) was dissolved in

15 methanol (12 mL). 5 M HCl in methanol (2 mL) was added

followed by N,N—diisopropy1—3(R)-(5-formylmethyl—2—

benzyloxyphenyl)—3—phenylpropanamine (5 mmol) in methanol

(10 mL) and sodium cyanoborohydride (0.22 g, 3.5 mmol). The

reaction mixture was stirred at room temperature overnight.

20 methanol was then evaporated, and diethyl ether and H20

were added. The organic layer was dried (MgS04) 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%); 1H NM (CDCl3) 5 0.88-0.91 (m, 18H),

25 1.20 (d, 9H), 2.10-2.20 (m, 2H), 2.30-2.38 (m, 2H), 2.87-

3.l0 (m, 4H), 4.34 (m, 1H), 4.98 (d, 2H), 6.75-6.97 (m,

2H), 7.10-7.30 (m, 11H).

EXAMPLE 19

30 (R)-N,N-Diisopropy1-3-(5-ethoxymethyl-2—hydroxypheny1)-3-

phenylpropanamine

(R)—N,N—Diisopropyl-3-(2-hydroxy-5—hydroxymethyl-

phenyl)-3—phenylpropanamine (prepared as described in W0

94/11337, Example 1) (3.9 g, 11.5 mmol) and A1203 (115 g,

35 1.13 mol) refluxed in ethyl acetate (0.5 L) for 60 hours.

A1203 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
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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~;L77 °c; [cup +5.50 (E: 1.02,

methanol); 1H NM (CD3OD) 5 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),

6.69 (s, 2H),

7.18-7.37 (m,

3.67

6.80

4H).

(m, 2H), 4.35 (S, 2H), 4.43 (t, 1H),

(fl, 1H), 7.04 (dd, 1H), 7.12 (d, 1H),

Anal. (C24H35NO2'C4H4O4) C, H, N.

EXAMPLE 20-

N—Isopropy1-3-(5-carboxy-2-hydroxyphenyl)-3-

phenylpropanamine hydrochloride

N—Benzyl-N—isopropy1—3—(2—benzyloxy-5-carboxyphenyl)-

3—phenylpropanamine (1.3 g, 2.6 mmol) was dissolved 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 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). 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 HCl and freeze-dried to give 0.4 g (43%) of the

hydrochloride salt as white crystals; mp 155-160 °C; 1H NMR

(DMSO-d5) 5 1.17 (d. 3H), 1.19 (d, 3H), 2.30-2.38 (m, 1H),

2.38-2.46 (m,

1H), 4.40 (t,

7.33 (m, 4H),

1H),

1H),

7.66

2.72 (br, 1H), 2.80 (br, 1H), 3.25 (m,

6.94 (d, 1H), 7.18-7.22 (m, 1H), 7.29-

(dd, 1H), 7.76 (d, lH); Anal.

(C19H23NO3'HCl'0.5H2O) C, H, N.

The starting compound N—benzyl-N-isopropy1—3—(2-

benzyloxy-5—carboxyphenyl)-3-phenylpropanamine was prepared

as follows:
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20.1 3-(2-Benzyloxy-5-broophenyl)-3-phenylpropanal

3-(2-Benzyloxy-5-bromophenyl)-3—phenylpropanol (16.5

g, 41.5 mmol) (prepared as described in W0 94/11337,

Example 1c) was reacted as described in Example 18.1. The

combined organic layers were washed with 2 M HCl, 10%

NaHCO3, water and brine, dried (MgSO4) 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; 1H NMR (CDCl3) 8 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-Benzy1-N-isopropy1—3-(2-benzyloxy-5-bromophenyl)-3-

phenylpropanamine

To a solution of N-benzylisopropylamine (34 mL, 0.20

mol) in methanol (80 mL) was added 5 M HCl 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 HCl 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 to 1% triethylamine in

dichloromethane) yielded 7 g (33%) of the product as a

colourless oil. 1H NMR (CDCl3) 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

(d, 2H), 4.50 (t, 1H), 4.95 (s, 2H), 6.70 (s, 1H), 7.10-

7.35 (m. 17H).
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20.3 N-Benzy1—N-isopropy1-3-(2-benzy1oxy-5-carboxyphenyl)-

3-phenylpropanamine

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-

dibromoethane (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-isopropyl—3—(2-

benzyloxyphenyl)-3—phenylpropanamine (3.1 g) was obtained

as a biproduct from the reaction. 1H NMR (CDCl3) 5 0.98 (d,

3H), 1.10 (d, 3H), 2.30-2.40 (m, flH). 2.46-2.65 (m, 2H),

3.40 (br, 1H), 3.85 (br, 2H),_4.3O (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—isopropy1-3-(2-hydroxyphenyl)-3-

phenylpropanamine hydrochloride

N—Benzyl-N-isopropyl—3—(2—benzyloxy—5—carboxypheny1)—

3—phenylpropanamine, prepared as described in Example 20.3,

(3.1 g, 6.90 mmol) was refluxed in concentrated HCl (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
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dissolved in 2-propanol. The solution was evaporated and

treated with 10 M sodium hydroxide to give the free base.

Chromatography on silica (hexane:ethyl 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 hydroxide. To

the resulting diethyl ether solution was added dropwise

saturated diethyl ether—HCl (g). The resulting crystals of

the hydrochloric salt were collected by filtration; mp 115-

122 °C; 1H NMR (DMSO—d5) 5 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. (C25H2gNO°HCl) C, H, N.

EXAMPLE 22

(R)-N,N-Diisopropy1-3-[5-(3-aminopropyl)-2-hydroxyphenyll—

3-phenylpropanamine dihydrochloride

(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, basified with sodium hydroxide (11 M),

extracted with ethyl acetate, the organic phase was dried

(MgSO4), and evaporated. 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 HCl—saturated diethyl ether solution was carefully added.

The precipitate was filtered off wich gave 0.30 g ( l0 %);

1H NMR (CD3OD) 5 1.29 (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 (d, 2H); mp.
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226-228 °C; [a]D +11.5°‘(c=1.0, methanol). Anal.

(C24H35N2O* C , H , N .

The starting compound (R)~N,N-diisopropyl-3-[2-

benzyloxy-5—(2—cyanoethenyl)phenyl]-3-phenylpropanamine was

prepared as follows:

22.1 (R)-N,N-Diisopropy1-3-[2-benzy1oxy-5—(2-cyano-

etheny1)pheny1]—3—pheny1propy1amine

To a solution of (R)-N,N—diisopropyl-3-(2-benzyloxy—5—

bromophenyl)—3—pheny1propanamine (13.87 g, 28.87 mmol)

(prepared as described in WC 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—tolyl)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 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%). 1H NMR (CDC13) 5 0.90 (S, 6H), 0.95 (S, 6H), 2.15

(q, 2H), 2.35 (q, 2H), 2.95 (m, 2H), 4.40 (t, 1H), 5.05 (S,

2H), 5.70 (d, 1H), 6.85 (d, 1H), 7.10-7.50 (m, 13H).

EXAMPLE 23

(R)-N,N—Diisopropy1-3-[S-3-(acetamidopropyl)-2-hydroxy-

phenyll-3—pheny1propanamine hydrochloride

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
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evaporated. The amine was dissolved in diethyl ether and a

HCl-saturated diethyl ether solution was carefully added.

The precipitate formed was filtered off to give 0.55 g (100

%). 1H 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). (Ca5H3fihO2*HCl) C, H, N.

EXAMPLE 24

(R)-N,N—Diisopropy1—3-[5-(2-cyanoethyl)-2-hydroxypheny1]-3-

phenylpropanamine hydrochloride

(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 %); 1H NMR (CD3OD) 8 1.14 (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; [a]D +4.0° (c=0.5, methanol); Anal.

(Cmfifi2N2O*1.0HCl*O.25H2O) C, H; N: calcd, 6.9; found, 6.4.

EXAMPLE 2 5

(R)—N,N-Diisopropy1-3-[5-(2-carbamoylethyl)-2—hydroxy-

phenyll-3-phenylpropanamine hydrochloride.

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. HCl 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 layer was 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%); 1H NMR (CD3OD) 5 1.31 (m, 12H),

2.44 (t, 2H), 2.53 (m, 2H), 2.78 (t, 2H), 3.04 (t, 2H),
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3.67 (m, 2H), 4.39 (t, 1H), 5-72 (d, 1H), 6.82 (d, 1H),

7.02 (s, 1H), 7.18 (t, 1H), 7.32 (m, 4H); mp. 200-202 °C;

[a]D+7.6° (c=0.5, methanol). Anal. (C2Jfi4Ngh*1.0HC1

*0.5H20) C, H, N.

' EXAMPLE 2 6

(R)-N,N-Diisopropy1-3-[5—(2-carboxyethyl)-2-hydroxyphenyll-

3-phenylpropanamine hydrochloride

To‘a solution of (R)-N,N—diisopropy1—3—[5—(2—

10 carbamoylethyl)-2-hydroxyphenyl]-3-phenylpropanamine

(obtained 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

15 washed with diethyl ether. The aqueous layer was acidified

with cone. HCl and the precipitate was collected by

filtration and washed with 2 M HCl. The product was

fractionated on a reversed-phase PEP RPC HR 30/26

(Pharmacia Biotech AB, Sweden) column using a gradient of

20 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%); 1H

NMR (CD3OD) 8 1.28 (m, 12H), 2.48 (m, 4H), 2.76 (t, 2H),

25 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; [a]D +3.7° (c=1.0, methanol). Anal.

(C24H33l\IO3*l.0HCl) C, H, N.

3 0 EXAMPLE 2'7

(R)-(N,N-Diisopropy1-3-(5-amino-2-hydroxyphenyl)-3-

phenylpropanamine dihydrochloride

(R)-N,N-Diisopropyl—3—(5-azido—2—benzyloxyphenyl)-3-

phenylpropanamine (0.90 g, 2.03 mmol) was dissolved in

35 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,
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and the filtrate evaporated. The residue was dissolved in

water and basified with aqueous 11 M sodium hydroxide,

extracted with diethyl ether, dried (mgsog) filtrated and

evaporated. The crude residue was chromatographed on silica

7:3:1). The hydrochloride

was obtained from dietyl ether hydrogen chloride. The

(n—hexane—ethanol-triethylamine,

resulting oil was freeze-dried from water. Yield 0.30 g (37

2;); 1H NMR (DMSO) 8 1.13 — 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]D +2l.0° (c=0.1, methanol). Anal.

(C211-I3oN2O*2.0HCl*0.5I-I20) c, H, N.

The starting compound (R)-N,N—diisopropyl—3—(5—azido—

2-benzyloxyphenyl)-3—phenylpropanamine was prepared as

follows:

'27.1 (R)-N,N-Diisopropyl-3-(5-azide-2-benzyloxyphenyl)-3-

phenylpropanamine

To a mixture of (R)—N,N—diisopropy1-3-(2—benzyloxy-5-

(10.00 g, 20.81 mmol)

(prepared as described in WC 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

bromophenyl)-3-phenylpropanamine

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

temperature 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'1; 1H
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NMR (CDCl3) 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-Diisopropy1-3-(5-azido-2-hydroxyphenyl)-3-

phenylpropanamine hydrochloride

To a solution of (R)—N,N—diisopropyl-3-(5-amino—2—

hydroxyphenyl)-3—pheny1propanamine (0.25 g, 0.76 mmol) in

0.78 M HCl (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 H20 (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:l). 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

IR (KBr) 2111 (N3) cm’

1; 1H NMR (CD3OD) 5 1.29 (m, 12H), 2.50 (m, 2H), 3.04 (m,

2H), 3.68 2H), 4.40 (t, 1H), 6.68 (s, 1H), 6.81 (m,

2H), 7.23 1H), 7.35 (m, 4H); mp. 131-134 °C; [a]D —5.0°

(c=0.l, methanol).

mmol, 24%) of light-brown crystals.

(m,

(m,

The starting compound (R)-N,N-diisopropyl-3-(5-amino-

2—hydroxyphenyl)—3—phenylpropanamine was prepared as

follows:

28.1 (R)-N,N-diisopropy1-3-(2-hydroxyphenyl)-3-

phenylpropanamine

A solution of (R)-N,N-diisopropyl-3-(2—benzy1oxy—5-

bromophenyl)-3-phenylpropanamine (prepared as described in

WC 94/11337, Example 1)(7.30 g, 15.2 mmol) treated as

described in Example 1.3 above. Yield 4.47 g (94 %).
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28.2 (R)-N,N-Diisopropyl-3-[2-hydroxy-5-(4-

methy1pheny1azo)pheny1]-3-phenylpropanamine

NaNO2 (0.27 g, 4.30 mmol) was added to a mixture of

hydrochloric acid (0.64 mL, 7.70 mmol, conc.) and p-

methylaniline (0.41 g,

mixture was stirred at 0 °C for 10 min. and then added to

an ice-cold solution of (R)—N,N-diisopropy1—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,

extracted with toluene,

it was

dried (MgSO4). and evaporated to

give an oil, which was chromatographed on (toluene-ethyl

acetate—triethylamine 8:1:l) to give 0.83 g, 1.93 mmol,

(60%) of the title compound. 1H NMR (CDCI3) 5 1.12 (d, 6H),

1.19 (d, ¢H), 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, 411), 7.66 (m, 4H). 1

28.3 (R)-N,N-Diisopropy1-3-(5-amino-2-hydroxyphenyl)-3-

phenylpropanamine

A solution of Na2S2O4 (1.23 g, 12.8 mmol) in water (10

mL) was added to a solution of (R)—N,N~diisopropy1—3—I2-

hydroxy—5—(4-methylphenylazo)phenyl]-3-phenylpropanamine

(0.55 g, (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

1.28 mmol) in ethanol

(MgSO4) and evaporated to give an oil, which was

chromatographed on silica (n-hexane-ethanol-triethylamine

7:3:1) 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%).
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EXAMPLE 29

(R)-N,N-Diisopropy1-3-[2-hydroxy-5-(3-hydroxypropyl)-

phenyll-3-phenylpropanamine hydrochloride

A solution of (R)—N,N—diisopropy1—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,

was quenched and the solvent evaporated. The residue was

the reaction

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; [a]D+12.8° (c=1.0, methanol); 1H

NMR (DMSO) 5 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*l.0HCl) C; H, N.

The starting compound (R)—N,N—diisopropy1—3—[5—(2—

ethoxycarbonylethyl)-2-hydroxyphenyl]-3-phenylpropanamine

was prepared as follows:

29.1 (R)-N,N—Diisopropy1-3-[2-benzy1oxy—5-(2-

ethoxycarbonylethyl)pheny1]-3-phenylpropanamine

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%).

(R)—N,N—diisopropyl—3-(2—benzyloxy-5-formylphenyl)-3-

The mixture was cooled to 0 °C and

phenylpropanamine, prepared as described in Example 17.1,

(5.00 g, 11.64 mmol) in THF (50 mL) was added dropwise. 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%).
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29.2 (R)-N,N-Diisopropy1-3-[5-(2-ethoxycarbonylethyl)-2-

hydroxyphenyll-3-phenylpropanamine

(R)-N,N-Diisopropyl—3—[2-benzyloxy—5—(2-

ethoxycarbonylethyl)phenyl]-3-phenylpropanamine (3.0 g,

5.98 mmol) was treated as described in Example 1.3. Yield

2.0 g (81%); 1HNMR (CDCl3) 5 1.08 (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 3 0

N,N-Diisopropy1—3—(5—ethy1aminomethy1-2-hydroxyphenyl)-3-

phenylpropanamine

(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 723:1). 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);

1H NMR (CD3OD) 6 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. (C24H35N2O*2.OHCl*O.5H2O) C,H,N.

EXAMPLE 31

N-Cyc1obutyl-N—methy1-3-(2-hydroxyphenyl)-3-

phenylpropanamine hydrochloride

A solution of N-cyclobuty1—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
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sodium hydroxide (11 M) and the mixture was filtered. The

filtrate was extracted with ethyl acetate, dried (MgS04)

and the solvent evaporated. The residue was chromatographed

on silica (toluen—triethy1amine 9:1). The free amine was

5 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; 1H NMR

(CD3OD) 5 1.78 (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

10 (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. (C2fifi5NO*l.0 HC1*0.3

2—propano1) C, H, N.

The starting compound N—cyc1obutyl—N-methyl—3—(2-

15 benzyloxy-5~bromophenyl)—3—phenylpropanamine was prepared

as follows:

31.1 N-Cyc1obuty1-3-(2-benzy1oxy-5-bromophenyl)-3-

phenylpropanamine

20 5 M HC1-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,

25 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%); 1H NMR

(CDCl3) 5 1.57 (m, 5H), 2.14 (m, 4H), 2.47 (t, 2H), 3.16

30 (m, 1H), 4.45 (t, 1H), 5.00 (S, 2H), 6.75 (d, 1H), 7.10-

7.47 (m, 12H).

31.2 N-Cyclobutyl-N-methyl-3-(2-benzy1oxy-5—bromophenyl)-3-

phenylpropanamine

35 5 M HCl—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-

benzyloxy—5-bromophenyl)-3—phenylpropanamine (2.61 g, 5.79
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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%); 1H NMR (CDC13) 5

5 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

10 N—Cyc1openty1-N-methy1-3-(zhhydroxyphenyl)-3-

phenylpropanamine hydrochloride .

N—Cyclopentyl-N-methyl—3-(2-benzyloxy—5—bromopheny1)—

3—phenylpropanamine (2.46 g, 5.14 mmol) was treated as

described in Example 31. The crude was not chromatographed

15 but crystallised from aqueous ethanol. Yield 1.24 g (70%)

1H NMR (DMSO) 5 1.48 (br, 1H), 1.66 (br, 28), 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 (d, 2H), 9.57 (br,

20 1H), 10.85 (br, 13); mp 169-172 °c; Anal. (C21H27NO*HCl) c,

H, N.

The starting compound N—cyclopentyl-N—methyl—3—(2-

benzyloxy—5—bromophenyl)—3—phenylpropanamine was prepared

25 as follows:

32.1 N-cyc1opanty1-3-(2-benzyloxy-5-bromophenyl)-3-

phenylpropanamine

3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanal,

30 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%): 1H NMR (CDCl3) 5 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

35 (m, 12H).
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32.2 N-Cyclopenthyl—N-methyl-3-(2-benzyloxy-5-bromophenyl)-

3-phenylpropanamine

A solution of N—cyclopenty1—3—(2—benzy1oxy—5—

bromophenyl)-3—phenylpropanamine (3.50 g, 7.53 mmol) was

.treated as described in Example 31.2. Yield 2.46 g (68%);

1H NMR (CDC13) 5 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).

EXAMPLE 33

N,N-Diisopropyl-3-(2-aminophenyl)-3-phenylpropanamine

hydrochloride

LAH (0.94 g, 24.8 mmol) was added to a solution of

N,N-diisopropyl—3—(2-aminophenyl)-3—phenylpropenylamide

(1.6 g, 4.98 mmol) in THF (90 mL).

for 72 h at room temperature. The reaction was quenched and

The mixture was stirred

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;

1H NMR (nmso) 8 1.25 (m, 123), 2.47 (mi, 1H), 2.55 (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,

ZH). Anal. (C21H30N2*HCl*H2O) C, N, H: calcd.8.5; found
7.9.

The starting compound N,N-diisopropyl—3—(2—

aminophenyl)-3-phenylpropenylamide was prepared as follows:

33.1 2-(3,5-Dimethyl-4—hydroxypheny1azo)benzophenone

A slurry of ice (500 mL), hydrochloric acid (16.8 mL,

202 mmol, conc.), 101 mmol)

and NaNOz(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

2—aminobenzophenone (20.00 g,
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diethyl ether. The organic phase was washed with

hydrochloric acid (6 M), NaHCO3mqh dried (MgSO4) and the

solvent evaporated. The crude residue was chromatographed

on silica (toluene) and pure fractions were pooled and

evaporated to give a red oil. The oil was crystallised in

hexane/toluene to give 7.73 g (23%).

33.2 2-(3,5-Dimethyl-4¥tosy1oxypheny1a2o)benzophenone

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%); 1H NMR (CDCI3) 8 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-Diisopropy1-3-[2-(3,5—dimethyl-4-tosyloxyphenyl-

azo)pheny1]-3-phenylpropenamide

2-(3,5—Dimethyl—4—tosyloxypheny1azo)benzophenone (7.22

g, 14.9 mmol) was treated as described in Example 4.2 but

with 3 eq of N,N—diisopropylacetamide diethylphosphonate

and sodium hydride. Yield 4.5 g (50%). 1H NMR (CDCl3) 5

0.72 (d, 3H), 0.82 (br, 3H), 1.28 (d, 3H), 1.42 (d, 3H),

2.10 (S, 3H), 2.14 (5, 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-Diisopropy1—3-[2-(3,5-dimethyl-4-hydroxyphenyl-

azo)pheny1]-3-phenylpropenamide

A solution of potassium hydroxide (10.3 mL, 6 M) and

N,N—diisopropyl—3—[2—(3,5-dimethyl—4—tosyloxyphenyl—

azo)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 (MgSO4) and the solvent
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evaporated. The crude residue was chromatographed on silica

(toluene-ethyl acetate 9:2). Yield 1.3 g (50%). 1H NMR

(CDCI3) 5 0.71 (d, 3H), 0.80 (hr, 3H), 1.27 (d, 3H), 1.40

(d, 3H), 2.20 (s, 3H), 2.23 3H), 3.25 (m, 1H), 4.35 (m,

1H), 5.52 (brd, 1H), 6.05 and 6.60 (s, 1H), 7.00 — 7.80 (m,

11H).

(5.

33.5 N,N—Diisopropy1-3-(2-aminophenyl)-3-phenylpropenamide

N, N—Diisopropyl—3 — [2- (3, 5—dimethyl—4—hydrox3/tphenyl—

azo)phenyl]—3—pheny1propenamide (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-Diisopropy1-3-(benzoxazol-2—y1)-3-phenylpropanamine,

hydrochloride

A mixture of N,N—diisopropyl—3—ethoxycarbonyl—3-

phenylpropanamine (2.51 g, 8.6 mmol), 75% aqueous ethanol

(15 mL) and 2 M NaOH (8.5 mL, 17 mmol) was refluxed over

night. After evaporation of the solvent, the residue was

made acidic with 2 M HCl and the solvent was evaporated. A

mixture of the residual semicrystalline oil was heated with

o—aminophenol (1.8 g, 16.5 mmol) and polyphosphoric 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; 1H NMR (CDCl3) 8

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).

The starting compound N,N—diisopropyl-3-

ethoxycarbonyl-3—phenylpropanamine was prepared as follows:
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34.1 N,N-Diisopropyl-3-cyano-3-phanylpropanamine

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—Ch1oroethy1-

diisopropylamine (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 HCl. 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 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 liquid. 1H NM (CDCl3) 5 1.01 (m,

12H), 1.97 (m, 2H), 2.62 (m, 2H), 3.00 (m, 2H), 4.02 (dd,

1H), 7.17-7.40 (m, SH).

34.2 N,N-Diisopropy1-3-carbamoy1—3-phenylpropanamine

N,N-Diisopropyl—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 (Na2SO4) and the solvent evaporated,

affording the title compound as a colourless oil, 12.4 g

(100%); 1H NMR (CDCl3) 5 1.26 (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), 7.5l— 7.61 (m, SH).

34.3 N,N—Diisopropyl-3-ethoxycarbonyl-3-phenylpropanamine

N,N-Diisopropyl—3—carbamyl—3—phenylpropanamine (26.5 g

0.100 mol) was added into aqueous ethanol (90%, 300 mL)
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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 (Na2S04) 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%): 1H NMR (CDCl3) 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-(oxazol-5-yl)-3—pheny1propanamine

hydrochloride

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

followed by N,N—

diisopropyl—3—ethoxycarbonyl—3—phenylpropanamine (4.71 g,

16.2 mmol) in THF (10 mL).

allowed to rise to —20°C, at which the reaction was’

mmol) was slowly added to the solution,

The reaction temperature 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 (Na2SO4) and the solvent evaporated. The

crude product was chromatographed on silica (chloroform-

methano1—conc. ammonia, 490:lO:l). The pure amine was

precipitated with HCl-saturated diethyl ether, affording

the title compound as a glassy oil, 1.4 g (48%). 1H NMR

(CD3OD) 8 1.21-1.40 (m, 12H), 2.57 (m, 1H), 2.68 (m, 1H),

2.91 1H), 3.23 1H), 3.72 (m, 2H), 4.41 (dd, 1H),

7.39 5H), 7.52 (S, 1H), 9.13 (S, 1H).

(m, (m,

(m.
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EXAMPLE 36

N,N-Diisopropy1-3-(imidazo1—4(5)-yl)-3-phenylpropanamine

dihydrochloride ' 1

N,N—Diisopropyl—3—oxazol-5-yl—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 HC1 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

(0.70 g,

diethyl ether. The reaction mixture was stirred at ambient

lithium aluminium hydride (LAH) 5.4 mmol) in

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 HC1-

saturated diethyl ether to afford the title compound as

hygroscopic crystals, 0.32 g (35%): 1H NMR (CDCl3) 5 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 (5, 1H), 7.27-7.41 (m, 5H),

8.78 (s, 1H), 10.32 (br, 2H).

The starting compound N,N—diisopropyl-3-oxazol—5-yl-3-

phenylpropanamide (0.76 g 2.6 mmol) was prepared as

follows:

36.1 3-Cyano-3-phenylpropanoic acid

Ethyl cinnamate (85.3 g,

(64.2 g,

mol) were mixed with aqueous DMF

0.484 mol), potassium cyanide

chloride (38.9 g, 0.726

(90%, 360 mL). The mixture

The somewhat cooled

0.986 mol) and ammonium

was stirred at 105°C for 7 hours.

mixture was filtered and most of the DMF was evaporated.

The residue was taken up in diethyl ether and l M HC1. The

aqueous 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
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was diluted with brine (200 mL) and water (400 mL) and

washed twice with diethyl ether. After acidification (12 M

HCl) 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%): 1H NMR (CDCl3) 8 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

3—Cyano—3-phenylpropanoic acid (67.7 g, 0.389 mol) was

dissolved in 2—Pr0H. 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 ice-

bath. 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 evaporated and

the residue was taken up in diethyl ether and 1 M HCl. The

organic phase was washed once with water, once with 1 M

NaOH, again with water, dried (NagSO4) and the solvent

evaporated to afford the title compound as a dark brown

oil, 41.7 g (41%): 1H NMR (CDCl3) 5 1.07 (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-carbamoy1—3-phenylpropanamide

N,N—Diisopropyl-3—cyano-3—phenylpropanamide (21.1 g,

82 mmol) was dissolved in EtOH (130 mL) and 2 M NaOH (100

(30%, 20.2 mL, 200 mmol) was added

and the mixture was stirred at ambient temperature for two

mL). Hydrogen peroxide
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-hours. The resulting precipitate was filtered, washed with

water and dried, yielding the title compound as white

crystals, 15.6 g (69%): 1H NMR (CDCl3) 5 1.09 (d, 3H), 1.19

(d, 3H), 1.31 (m, 6H), 2.51 (dd, 1H), 3.30 (dd, 1H), 3.41

5 (m, 1H),_4.02 (m, 1H), 4.18 (dd, 1H), 5.7 (hr, 1H), 6.4

(hr, 1H), 7.21-7.42 (m, 5H).

36.4 N,N-Diisopropy1-3-ethoxycarbonyl-3—pheny1propanamide

N,N-Diisopropy1—3—carbamoy1—3—phenylpropanamide was

10 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%): 1H NMR

(CDCl3) 5 1.19 (m, 9H), 1.36 (m, 6H), 2.53 (dd, 1H), 3.18

(dd, 1H), 3.4 (br, 1H), 3.98 (m, 1H), 4.15 (m, 3H), 7.31

15 (m, SH).

36.5 N,N-Diisopropyl-3-oxazo1-5-yl-3-phenylpropanamide

The method described for Example 35 above was used,

starting from N,N-diisopropyl—3—ethoxycarbonyl—3-

20 phenylpropanamide. The crude was chromatographed on silica

(petroleum ether—EtOAc, 3:2), affording the title compound

as a light yellow oil, 0.77 g (46%): 1H NMR (CDCl3) 5 1.00

(d, 3H), 1.14 (d, 3H), 1.29 (m, 6H), 2.98 (m, 2H), 3.4 (br,

1H), 3,93 (m, 1H), 4.79 (t, 1H), 6.82 (s, 1H), 7.28 (m,

25 5H), 7.76 (S, 1H).

EXAMPLE 37

N,N-Diisopropy1—3—(oxazol-2—y1)-3-phenylpropanamine

hydrochloride

30 A mixture of N,N—diisopropy1—3—carbamoyl—3—

phenylpropanamine, prepared in Example 34.2 (4.05 g, 15.4

mmol), 1,2—dich1oroethyl 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

35 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
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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 HCl—saturated diethyl ether,

affording the title compound as white crystals, 0.61 g

(12%): mp 157-158°C; 1H NM (DMSO(d6)) 5 1.11 (m, 12H), 2.35

(m, 1H),

1H),

2.63 (m,

7.21-7.40 (m,

1H), 3.03 (m, 2H),

6H) 8.06 (d, 1H),

3.56 (m, 2H),-4.45 (m,

10.20 (br, 1H).

EXAMPLE 3 8

N,N-Diisopropyl-3-pheny1—3-(thiazol-2-yl)propanamine

hydrochloride

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;

1H NMR (CDCl3) 8 1.37 (m, 12H), 2.75-3.15 (m, 4H), 3.60 (m,

2H),

(br, 1H).

4.45 (t, 1H), 7.25-7.36 (m, 6H), 7.71 (d, 1H), 11.30

The starting compound N,N-diisopropyl-3-phenyl—3—

thiocarbamoylpropanamine was prepared as follows:

38.1 N,N-Diisopropyl-3-phenyl-3-thiocarbamoylpropanamine

H28 was bubbled into a solution of N,N—diisopropyl—3—

cyano—3—phenylpropanamine, prepared in Example 34.1,

9; 14.3 mmol) and triethylamine (2.0 g,

(3.45

20 mmol) in dry

pyridine (10 mL) until saturation was achieved. The stirred

reaction was held under H23-atmosphere at 65°C for 5 days.

The pyridine was evaporated and the crude product was

chromatographed on silica (chloroform—methanol—conc.

ammonia 380:20:1). yielding the title compound as a

colourless glassy oil, 3.1 g (78%): 1H NMR (CDCI3) 8 0.99

(m. 12H).

(t. IH).

1H).

2.07 (m,

7.20-7.45

1H), 2.40 (m,

(m 5H),

3H), 3.05 (m,

7.7-8.1 (b, 1H),

2H), 4.10

8.0-8.5 (br,
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EXAMPLE 39

N,N-Diisopropy1—3—(4-methy1thiazo1—2-yl)-3-pheny1-

propanamine hydrochloride

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

8.1 mmol)

yielded the title compound as a white amorphous substance,

1.1 g (56%): mp 178—181°C; 1H NMR (CDCl3) 5 1.44 (m, 12H),

g, 5,4 mmol), and 2—chloroacetone (0.75 g,

2.50 (s, 3H), 2.98 (m, 3H), 3.18 (m, 11-1), 3.60 (m, 2H),

6.94 (d, 1H), 7.30-7.47 (m, 5H), 11.15 (br, 11-1).

EXAMPLE _4o

N,N-Diisopropyl-3-(thiazol-5-yl)-3-phenylpropanamine

hydrochloride

The title compound was prepared in an analogous manner

to that described in Example 35. Reaction with N,N—

diisopropylamine-3—ethoxythiocarbony1—3—phenylpropanamine

(1.14 g,

silica (petroleum ether—triethylamine 97:3), affording

white crystals of the title compound, 0.19 g (30%): mp 193-

194°C; 1H NMR (CDCl3) 5 1.1.34 (m, 12H), 2.85 (m, 4H), 5.56

(m, 2H), 4.29 (t, 1H), 7.26-7.39 (m, 5H), 7.73 (s, 1H),

8.71 (S, 1H) 11.61 (br, 1H).

3.7 mmol) gave a crude that was chromatographed on

The starting compound N,N—diisopropylamine—3—

ethoxythiocarbonyl—3—pheny1propanamine was prepared as

follows:

40.1 N,N-Diisopropyl-3-ethoxythiocarbonyl-3-pheny1-

propanamine

HCl-gas was bubbled through an ice-cold solution of

N,N-diisopropyl—3—cyano~3-phenylpropanamine (2.9 g, 12

in dried ethanol (50 mL,

molecular sieve 3 A) until saturation. The stirred reaction

mmol), prepared in Example 34.1,

was held under HCl—atmosphere at room temperature

overnight. The solvent was carefully evaporated and the
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remaining oil was dissolved in dry pyridine (100-mL). To

this solution was added triethylamine (5.7 g,

o

56 mmol) and

to the now thick suspension was bubbled H28 until

saturation was achieved. The dark olive-green reaction

mixture was held under a Hgs-atmosphere at 65°C overnight.

The solvent was evaporated and the residue was partioned

between 1 M HCl and diethyl ether. The aqueous phase was

(11 M NaOH) and extracted twice with diethyl

ether. The combined organic phases were dried (Na2SO4) and

made alkaline

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%): 1H NMR (CDCl3) 5 0.95 (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, SH).

EXAMPLE 41

N,N-Diisopropy1-3-(2-hydroxyphenyl)-3-(2-thieny1)-

propanamine fumarate

To a suspension of lithium aluminium hydride (LAH)

(0.51 g 13.3 mmol) in THF (30 mL), N,N-diisopropy1—3-(2-

hydroxyphenyl)~3—(2—thienyl)propanamide (2.0 g, 5.33 mmol)

was added and warmed to 50°C overnight. The reaction

mixture was quenched and the solvent was evaporated. The

residue was dissolved in diethyl ether and extracted twice

with 2 M HC1, 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; 1H NMR (DMSO) 5 1.00 (d, 12H), 2.02 (q,

2H), 2.33 (m,

6.68-7.18 (m,

2H),

5H),

3.18 (m 2H), 6.50

7.28 (t, lH).

4,62 (t, 1H), (S, 1H),
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The starting compound N,N-diisopropyl-3—(2—

hydroxyphenyl)-3-(2-thienyl)propanamide was prepared as

follows:

41.1 N,N-Diisopropy1—3-(2—thieny1)propenamide

14.0 mmol), N,N—

diisopropylacrylamide (1.55 g, 10.0 mmol),

2—Bromothiophene (2.28 g,

palladium(II)acetate (34 mg, 0.15 mmol), tri—o-

tolylphosphine (183 mg, 0.6 mmol), tri-n-butyl amine (2.04

9,

atmosphere. The mixture was heated to 130°C for 9 hours.

Diethyl ether and H20 was added to the somewhat cooled

11.0 mmol) and dry DMF (5 mL) were mixed under a N2-

mixture. The aqueous phase was extracted twice with diethyl

ether. The combined organic phases were washed twice with 2

M HC1, and dried (MgSO4),

and the solvent was then evaporated. The crude product was

once with water, once with brine,

chromatographed on silica (petroleum ether—ethyl acetate

4:1), affording a yellow oil, 1.58 g (66%): 1H NMR (CDCl3) 5

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—Methoxypheny11ithium

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-Diisopropy1-3-(2-methoxypheny1)-3-(2-

thieny1)propanamide

Copper(I)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)

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—thieny1)propenamide

(45 mmol) was

(41.1)
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(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

5 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

10 acetate 3:1), affording a yellow oil, 3.75 g (73%): 1H NMR

(CDCl3) 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).

15 41.4 N.N-Diisopropy1-3-(2-hydroxyphenyl)-3-(2-

thieny1)propanamide

A solution of N,N-diisopropyl—3—(2-methoxyphenyl)-3-

(2—thienyl)propanamide (2.37 g, 6.9 mmol) in

dichloromethane(35 mL) was cooled down to —78°C and boron

20 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 CH2Cl2. The combined

25 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. 1H NMR (CDCl3)

5 1.05 (d, 3H), 1.20 (m, 6H), 1.35 (d, 3H), 3.16 (m, 2H),

3.4 (hr, 1H), 4.0 (m, 1H), 5.24 (dd. 1H), 6.7-7.2 (m, 7H).

30

Examples 42-54 and 57 and 58 were prepared with the

methodology described for Example 41, starting with the

appropriate acrylamides and aryl bromides.
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EXAMPLE 42

N,N-Diisopropy1-3-(2,4-dihydroxyphenyl)-3-(2- '

thieny1)propanamine

The crude product was crystallised from petroleum

5 ether/ethyl acetate affording the title compound, 0.41 g as

slightly pink crystals: mp l02—109°C; 1H NMR (CDCl3) 5 1.11

(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).

10

EXAMPLE 43

N,N-Diisopropy1amine-3-(2-methoxypheny1)-3-(2-

thieny1)propanamine, fumarate

White crystals, 0.95 g: mp 153-155°C; 1H NMR (CD3OD) 5

15 1.28 (m, 12H), 2.48 (m, 2H), 3.05 (m, 2H), 3.68 (m, 2H),

3.85 (S, 3H), 4.71 (t, 1H), 6.68 (S, 2H), 6.89-7.03 (m,

4H), 7.20-7.30 (m, 3H).

EXAMPLE 44

20 N,N-Diisopropyl-3-(2,4-dimethoxyphenyl)-3-(2-

thieny1)propanamine fumarate

White crystals, 1.52 g: mp l03—lO9°C; 1H NMR (CD3OD) 5

1.28 (m, 12H), 2.46 (m, 2H), 3.04 (m, 2H), 3.66 (m, 2H),

3.77 (s, 3H), 3.82 (s, 3H), 4.60 (t, 1H), 6.46-6.58 (m,

25 2H), 6.68 (s, 2H), 6.91-6.97 (m, 2H), 7.09— 7.26 (m, 2H).

EXAMPLE 4 5

N,N—Diisopropy1-3-(3-methoxypheny1)-3-(2-

thieny1)propanamine hydrochloride

30 White crystals, 1.16 g: mp 95-97°C; 1H NMR (CD3OD) 5

1.28 (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, jH).

6.68-7.02 (m, 4H), 7.27 (m, 2H).
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EXAMPLE 4 6

N,N-Diisopropy1-3-(4-methoxyphenyl)-3-(2-thienyl)-

propanamine hydrochloride

White amorphous substance, 0.50 g: mp 157-160°C; 1H

5 NMR (CD3OD) 3 1.31 (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

10 N-Isopropy1-N—methy1-3-(2-methoxypheny1)-3-(2-

thieny1)propanamine fumarate

White crystals, 1.32 g: mp 141-143°C; 1H NM (CD3OD) 5

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),

15 6.96 (m, 4H), 7.24 (m, 3H).

EXAMPLE 4 8

N,N—Diisopropy1-3-phenyl-3-(2-thieny1)propanamine,

hydrochloride

20 White crystals, 0.74 g: mp 165-166°C; 1H NM (CD3OD) 5

1.28 (d, 12H), 2.52 (m, 2H), 2.96 (m, 1H), 3.13 (m, 1H),

3.70 (br, 2H), 4.34 (t, 2H), 6.92-7.04 (m, 2H), 7.20-7.42

(m, 6H}.

25 EXAMPLE 49

N-Cyc1ohexy1—N-methy1—3-pheny1-3-(2—thieny1)propanamine

hydrochloride

White crystals, 1.1 g: mp 197—199°c; 1H NMR (CD3OD) 8

1.15-1.52 (br, 5H), 1.68 (br, 1H), 1.90 (br, 4H), 2.51 (br,

30 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, SH).

EXAMPLE 50

N,N-Diethy1-3-pheny1-3-(2-thieny1)propanamine fumarate

35 White crystals, 1.7 g (tot. 49 %): mp 135-137°C; 1H

NMR (CD3OD) 8 1.22 (t, 3H), 2.50 (m, 2H), 2.90-3.26 (m, 6H),
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4.30 (t, 1H), 6.68 (s, 2H), 6.92-7.03 (m, 2H), 7.20-7.40

(m, 6H).

EXAMPLE 5 1

N-Isopropyl-N-methy1—3-pheny1-3-(2-thieny1)propanamine

hydrochloride

White crystals, 1.6 g: mp l39—144°C; 1H NMR (CD3OD) 8

1.24 (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-Phany1-3-(2-thieny1)propy1]pyrrolidine fumarate

Crystallisation from 2-propanol, 1.1 g: mp 144-145°C;

1H NMR (CD3OD) 5 2.02 (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, 7.18-

7.38 (m, 6H).‘

ZH).

EXAMPLE 53

N-[3-Phenyl-3-(2-thieny1)propy1]piperidine hydrochloride

— The hydrochloride was crystallised from

ethylmethylketone, 0.84 g: mp 193-194°C; 1H NMR (CD3OD) 5

1.40-2.00 (b, 6H), 2.54 (m, 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-Diisopropy1-3-(2-hydroxy-5-methylphenyl)-3-(2-

thieny1)propanamine hydrochloride

White crystals, 2.1 g: mp 205-210°C; 1H NMR (CDC13) 8

1.36 (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}.
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EXAMPLE 55

(R*) N,N-Diisopropy1-3-(2-hydroxy-5-methylphenyl)—3-(2-

thieny1)propanamine '

To the racemic free base of N,N—diisopropyl—3-(2-

5 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,

10 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).

_ EXAMPLE 56

15 (S*) N,N-Diisopropy1—3-(2—hydroxy-5—methy1pheny1)-3-(2-

thieny1)propanamine

From the mother liquid from the first crystallisation

to obtain (R*) N,N-diisopropyl-3-(2-hydroxy-5-

methylphenyl)-3-(2—thienyl)propanamine in Example 55, the

20 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; [a]Hg=-17.5° (c=3.85 in methanol).

2 5 EXAMPLE 57

N,N-Diisopropyl-3-pheny1-3-(3-thieny1)propanamine

hydrochloride

White crystals, 0.94 g: mp 141-142 °C; 1H NM (CDCl3) 5

1.42 (m, 12H), 2.87 (m, 4H), 3.56 (br, 2H), 3.98 (t, 1H),

30 6.94 (dd, 1H), 7.27 (m, 7H), 11.4 (br, 1H).

The starting compound was prepared as follows:

57.1 N,N-Diisopropy1-3-(3-thieny1)propenamide

35 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
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followed by diethyl N,N—diisopropyl acetamidephosphonate

(27.4 g, 98 mmol). when the evolution of gas had ceased,

thiophene—3—a1dehyde (10.0 g, 89.2 mmol) in THF(50 mL) was

added at such a rate that the temperature never exceeded

5 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

10 (Na2SO4) and evaporated. The crude was chromatographed on

silica (petroleum ether—ethy1 acetate 4:1) affording the

title compound as a light—brown oil, 14.8 g (70%):‘H NMR

(CDCl3) 5 1.37 (b, 12H), 3.86 (br, 1H), 4.10 (br, 1H), 6.68

(d, 1H), 7.27-7.41 (m, 3H), 7.59 (d, lH).

15

EXAMPLE 58

N,N-Diisopropyl-3-(2-furanyl)-3-phenylpropanamine

hydrochloride

White crystals, 60 mg: mp 139-141 °C; 1H NMR (CDCl3) 8

20 1.41 (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).

The starting compound was prepared as follows:

25

58.1 N,N-Diisopropy1-3-(2—furany1)propenamide _

The title compound was obtained from furfural with the

procedure described in Example 57.1, as a colourless oil,

11.2 g (75%): 1H NMR (CDCl3) 5 1.32 (d, 12H), 4.0 (br, 2H),

30 6.41 (m, 2H), 6.76 (d, 1H), 7.38 (m, 2H).

EXAMPLE 5 9

N,N-Diisopropyl-3-(N-methylpyrrol-2-yl)f3-pheny1-

propanamine fumarate

35 A solution of N,N—diisopropyl-3-(N-methyl—pyrr—2-yl)—

3-phenyl-propanamide (4.92 g, 15.7 mmol) in THF (75 mL),

was dropped into a stirred mixture of LAH (2.38 g, 62.8
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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; 1H NMR

(CD30D) 5 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, 5H)..

The starting compound was prepared as follows:

59.1 N,N-Diisopropy1-3-(N-methylpyrrol-2-yl)-propenamide

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%):

1H 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),

59.2 N,N-Diisopropy1-3-(N—methy1pyrro1-2-yl)-3-pheny1-

propanamide

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 %): 1H

NMR (CDCl3) 8 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,

6.07 (2H), 6.50 (dd, 1H) and 7.15-7.22 (SH).

1H),

EXAMPLE 60

3-(N-Methylpyrrol-2-yl)-3—pheny1-1-pyrrolidinopropane

fumarate

The title compound was prepared analogously to Example

59, using N,N-tetramethylene—dimethylphosphon acetamide,

yield 950 mg (35 % tot.): m.p. l94—5°C; ‘H NMR (CD3OD) 8

1.27 (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, SH).
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BIOLOGICAL EVALUATION

The pharmacological activity of compounds prepared in

the Examples was tested using in vitro methods.

Functional in vitro studies

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

bubbled 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

preparations were washed several times during the

stabilisation period.

Carbachol (carbamylcholine chloride) was used as the

standard muscarinic receptor agonist. In each experiment,

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

10'5 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. EC50~

values for carbachol in the absence (control) and presence

of antagonist were graphically derived and dose ratios (r)
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were calculated. Dissociation constants, KB, for the

(Schild,

H.I., Br. J. Pharmacol. Chemother. 1949, 4, 277-280), where

[A] is the concentration of test compound: '

KB [A]/r-1 (1)

The KB values obtained are presented in Table 1 below.

antagonists were calculated using equation (1)

Table 1

M Example KB-value Example KB—va1ue Example KB—value

499 23 1.05 45 51

1.91

7.1

8.55

1.5

139

14

36

56
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CLAIMS

1. A compound of Formula (I):

R3 2

R R1

R6

R5 CH-CH -CH-N/\ I
/ 2 2 R7

Ar

wherein:

R1 is hydrogen, hydroxy, alkyl, alkoxy, hydroxyalkyl,

trifluoromethyl, amino, alkylcarbonylamino,

alkylcarbonyloxy, halogen,

R2 and R3 independently are hydrogen, hydroxy, alkyl,

hydroxyalkyl,

carbamoyl,

alkoxy, halogen, alkoxycarbonylalkyl,

sulphamoyl,

R4 is w—hydroxyalkoxy, w~aminoa1koxy, @-

aminoalkylamino, alkoxyalkyl, hydroxyalkoxyalkylaminoalkyl,

alkoxycarbonylalkyl, dihydroxyalkyl, alkylcarbonyl,

alkoxycarbonyl, alkylcarbonylaminoalkyl, aminoalkyl,

alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl,

carbamoylalkyl, carboxamidoalkyl,

formyl,

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,

hydroxyalkyl, halogen,

hydroxy,

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;

fiEGTlFIED SHEET (RULE 94.)
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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

R4 may also be hydrogen, methyl, methoxy,

hydroxymethyl, hydroxy, halogen, carbamoyl, sulphamoyl;

and (b), when Ar is unsubstituted phenyl, then R1,

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.

2. The compound according to claim 1, wherein R4 is m—

hydroxyalkoxy, w—aminoalkoxy, m-aminoalkylamino,

alkoxyalkyl, hydroxyalkoxyalkylaminoalkyl, dihydroxyalkyl,

formyl, alkylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl,

alkylcarbonylaminoalkyl, aminoalkyl, alkylaminoalkyl,

dialkylaminoalkyl, carboxyalkyl, carbamoylalkyl,

carboxamidoalkyl, carboxyl, amino, nitro, cyano, nitrilo,

cyanoalkyl, or azido.

3. 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,

hydroxymethyl, carbamoyl, sulphamoyl or halogen.

4. The compound according to claim 1, wherein Ar is

heteroaryl.
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5. The compound according to claim 4, wherein R1 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.

6. The compound according to claim 1, wherein R1 is

hydrogen, alkyl, hydroxyalkyl, trifluoromethyl, amino,

alkylcarbonylamino, alkylcarbonyloxy, or halogen, and Ar is

other than phenyl that is ortho—substituted by hydroxy or

alkoxy.

7. The compound according to claim 6, 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, and the others

are hydrogen, and Ar is phenyl or phenyl which is mono- or

independently disubstituted by methyl, methoxy, hydroxy,

hydroxymethyl,

sulphamoyl or halogen,

carbamoyl, sulphamoyl or halogen.

8. 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.

9. 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, and the others

are hydrogen, and Ar is phenyl or phenyl which is mono- or

independently disubstituted by methyl, methoxy, hydroxy,

hydroxymethyl,

sulphamoyl or halogen,

carbamoyl, sulphamoyl or halogen.

10. The compound according to any one of claims 1 to 9,

wherein R1 is hydroxy, halogen, trifluoromethyl, amino,

methoxy or hydroxymethyl.
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11. The compound according to any one of claims 1 to 10,

wherein R3 and R3 independently are hydrogen, hydroxy or
hydroxymethyl.'

12. The compound according to any one of claims 1 to 10,

wherein R4 is hydrogen, formyl, alkoxycarbonyl,

alkylcarbonyl, hydroxyalkyl, alkoxyalkyl, carboxamidoalkyl,

carbamoylalkyl, aminoalkyl, amino, azido,

carboxy or carboxyalkyl.

cyanoalkyl,

13. The compound according to claim 12, wherein R4 is

hydrogen, formyl, hydroxymethyl, hydroxyethyl,

hydroxypropyl, hydroxybutyl, hydroxypentyl, hydroxyhexyl,

ethoxymethyl, methoxycarbonyl, amino, aminopropyl, acetyl,

1,2—hydroxyethy1, ethylaminomethyl, or hydroxyethoxyethyl—

aminoethyl.

14. The compound according to any one of claims 1 to 13,

wherein R5 is hydrogen.

15. 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 C1_3alkyl, especially C1_5alkyl,

or adamantyl, R5 and R7 together containing at least three,

preferably at least four carbon atoms.

16. The compound according to any one of claims 1 to 14,

wherein R5 and R7 taken together form a ring with the amine

nitrogen.

17. The compound according to any one of claims 1 to 16,

wherein at least one of R5 and R7 comprises a branched

carbon chain.

18. The compound according to any one of claims 1 to 17,

wherein Ar is thienyl, pyrryl, thiazolyl, oxazolyl,

methylthiazolyl or methylpyrryl.
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The compound according to claim 1, which is:

N,N-diisopropy1—3-(2-fluorophenyl)~3—phenylpropanamine

hydrochloride,

N,N-diisopropyl—3-(5-formy1—2-hydroxy-phenyl)-3-

phenylpropanamine, or its (R)-isomer,

N,N—diisopropy1—3~(2—hydroxy—5—methyloxycarbony1-

phenyl)-3-phenylpropanamine, or its (R)-isomer,

N,N—diisopropy1—3-(S-acetyl-2—hydroxyphenyl)-3-

phenylpropanamine, or its (R)-isomer,

N,N—diisopropyl—3—[2—hydroxy—S—(2—hydroxyethyl)—

phenyl]—3—phenylpropanamine, or its (R)—isomer,

N,N—diisopropy1~3-[2—hydroxy—5—(l-hydroxyethy1)-

phenyl]—3—phenylpropanamine, or its 3(R)—isomer,

N,N—diisopropyl-3(R)-[5—(l(R*),2-dihydroxyethyl)-2-

hydroxyphenyl]—3—pheny1propanamine, or its 1(S*)—isomer,

N,N—diisopropyl-3-[2—hydroxy—5—(6-hydroxyhexy1)-

phenyl]-3-phenylpropanamine, or its (R)-isomer,

N,N—diisopropy1~3—(5-ethoxymethy1—2—hydroxyphenyl)-3-

phenylpropanamine, or its (R)-isomer,

N,N—diisopropyl-3—[5—(3—aminopropy1)-2-hydroxyphenyl]—

3-phenylpropanamine, or its (R)-isomer,

N,N—diisopropyl—3-[Se(3—acetamidopropyl)—2—

hydroxyphenyl]-3-phenylpropanamine, or its (R)-isomer,

N,N—diisopropy1—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—diisopropy1-3f(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—diisopropy1—3—(2—hydroxypheny1)—3-(2-

thienyl)propanamine,
OI‘

N,N-diisopropyl-3-(2—hydroxy—5-methylphenyl)-3-(2-

thieny1)propanamine, or its (R)—isomer.
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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.

10 22. Use of a compound according to any one of claims 1 to

19 for preparing an anticholinergic drug.

23. A method of treating a living body suffering from a

disorder related to urinary incontinence, which method

15 comprises the step of administering to said living body an

effective amount of a compound according to any one of

claims 1 to 19.

24. A method of preparing a compound according to any one

20 of claims 1 to 19, which comprises:

a) reacting a compound of Formula II

 
35 CH‘CH2"CH -Y H

/ 2
Ar

wherein R1 to R5 and Ar are as defined in claim 1, and Y is

25 a leaving group, with an amine HNR5,R7, wherein R5 and R7

are as defined above,*or

b) reducing a compound of Formula III
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R R1

R6
/

R5 fH‘CH2‘ CO‘‘N\ 1“R7
Ar

wherein R1 to R7 and Ar are as defined in claim 1 and any

hydroxy groups may be protected, or

5 c) N-alkylating a secondary amine of Formula IV‘

R3 2

R R1

R5 fJH“CH2"‘CHé'NH"Z IV
_Ar

wherein R1 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

10

d) Vreducing a compound of Formula Va or Vb

R3 2

R R1

R5 C=CH" -N/R6
/ 2 CH2 \R7

Ar
Va
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wherein R1 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

5

e) in a compound of Formula VI

R3 R2

R4 R13
R6

R5 CH-CH "CH—N/ VI
/ 2 2 \R7

Au

wherein R2 to R7 and Ar are as defined in claim 1, and Rla

10 is carboxyl or alkoxy, converting Rla to hydroxy, or

f) in a compound of Formula VII

R4 R1

/R6
5 _ _ _ _ VH

Rb /CH CH2 CH2 N\R7
Ar

wherein R1, R5, R7 and Ar are as defined in claim 1, and

15 one of R2b 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
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g) in a compound of Formula I as defined in claim 1,

converting one or more of groups R1 to R5 to another or

other groups R1 to R5, or

h) reacting a compound of Formula VIII

wherein R1 to R7 are as defined in claim 1, and X is oxygen

or sulphur, with a compound of Formula IX

CI-I3N=C: IX

to form a compound of Formula Ia

R3 R2

R R1

/R6
5 _ _ __ I

R H CH2 CH2 N\R7 3
X

\=N

wherein R1 to R7 and X are as defined above, or

i) reacting a compound of Formula VIII above, wherein X

is oxygen, with a compound of Formula X

OH

©E X
“H2
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to form a compound of Formula Ib

R3 R2

R R1 6R

5 _ _ _ Ib
R on CH2 CH2 N<R7

o’C‘N

{cj  
5 wherein R1 to R7 are as defined in claim 1, or

j) converting a compound of Formula XI

R3 R2

R R1

5 .. -9 /R6 x1
R H CH2 C-N\R7

O

\:N

10 wherein R1 to R7 are as defined in claim 1, to a compound

of Formula XII

R3 R2

1%}
R5H -CH2-CH2—N\R7 X“

N

wherein R1 to R7 are as defined in claim 1, or

R]
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k) converting a compound of Formula XIII

R3 R2

R R1

N/R6R5 CH-CH —cH— X111
\ . 2 2 \\R7

/ \H2NC\X

wherein R1 to R7 are as defined in claim 1, and X is oxygen
or sulphur, to a compound of Formula XIV

5

R3 R2

R R1

R6 XIV
5 _ _ _

R CH CH2 CH2 N/\R7
X N

R's R\9

wherein R1 to R7 and X are as defined above, and R8 and R9

independently are hydrogen or alkyl, and

i) when necessary splitting off hydroxy protecting groups

10 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

15 isomers into the individual enantiomers.
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(54) Title: COMPOUNDS WHICH DELAY THE RELEASE OF ACTIVE SUBSTANCES

(54) Bezeichnung: ZUSAMMENSETZUNGEN, DIE DIE WIRKSTOFFFREISETZUNG VERZDGERN

(57) Abstract

The invention relates to compounds which delay the release of active substances. The invention also relates to a method for the
production thereof. The compounds are produced, for instance, by wet or spray granulation, spray drying or extrusion of a conventional
filling material (e.g. microcrystalline cellulose or lactose) and a carrier material (hydroxypropylmethyl cellulose or polyethylene oxide).
The inventive composition can be processed together with the active substance and other auxiliary agents into a solid medicament form,
e.g. a tablet, which releases the active substance in a delayed manner.

(57) Zusammenfassung

Es werden Zusammensetzungen, welche die Wirkstofffreisetzung verzogem, sowie Verfahren zu ihrer Herstellung beschrieben. Die
Zusammensetzungen werden z.B. durch Feucht— oder Spruhgranulierung, Spflihtrocknung oder Extrusion aus einem llblichen Fi1llstoff(z.B.
mikrokristalline Cellulose oder Lactose) und einem Triigerrnaterial (z.B. Hydroxypropylmethylcellulose oder Polyethylenoxid) hergestellt.
Diese erfindungsgemalle Zusammensetzung kann zusammen mit dem Wirkstoff und anderen Hilfsstoffen in eine feste Arzneiform, z.B. eine
Tablette, verarbeitet werden, die den Wirkstoff verzogen freigibt.
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Ungam
lrland
Israel
Island
ltalien
Japan
Kcnin
Kirgisistan
Demokratische Volksrepublik
Korea

Republik Korea
Kasnchsmn
St. Lucia
Liechtenstein '
Sri Lanka
Liberia

Lesotho
Litaucn
Luxemburg
Lettland
Monaco
Republik Moldau
Madagaskar
Die ehemalige jugoslawische
Republik Mazedonicn
Mali
Mongolei
Mauretanien
Malawi
Mexiko
Niger
Niederlande
Norwcgen
Neuseeland
Polen
Portugal
Rumanien
Russische Fbderation
Sudan
Schweden
Singapur

Slowenicn
Slowakci
Senegal
Swasiland
Tschad
Togo
Tadschikislan
Turkmenistan
Tflrkei
Trinidad und Tobago
Ukraine
Uganda
Vereinigte Staaten von
Amer-ika
Usbekistan
Vietnam
Jugoslawien
Zimbabwe
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Zusammensetzungen,

die die Wirkstofffreisetzung verzégern

Die Erfindung betrifft Zusammensetzungen, die die Wirk—

stofffreisetzung verzogern.

Zur Tablettenherstellung werden verschiedene Hilfsstoffe

wie Ffillstoffe, Zerfallsmittel, Bindemittel, Schmiermit-

tel usw. eingesetzt. Aufgrund der wenigeren Herstellungs—

schritte und geringeren Wirkstoffbelastung ist die Di-

rekttablettierung der NaB— oder Trockengranulierung vor-

zuziehen. Fur die Direkttablettierung sind jedoch Hilfs—

stoffe mit besonderen Eigenschaften notwendig. Die ver-

wendeten Hilfsstoffe sollen zahlreiche, z. T. gegenléufi-

ge Anforderungen, wie gute Flieflféhigkeit, gute Kompri—

mierbarkeit bei geringem Druck, hohe Harte und Abriebsfe—

stigkeit und gute Zerfallsneigung nach der Einnahme er-

fullen. Die Verwendung Von Ffillstoffen wie mikrokri-

stalliner Cellulose (MCC), Cellulose, Dicalciumphosphat,

Lactose u.a. ist fur die Tablettenherstellung weithin fib-

lich. Die gewfinschten Anforderungen werden Von den han-

delsublichen Ffillstoffen nur mehr oder weniger gut er-

ffillt. Weitere Hilfsstoffe wie Gleitmittel, Bindemittel,

Sprengmittel u.a. werden deshalb bei der Tablettenher—

stellung hinzugefugt.

Es ist daher wfinschenswert, "bessere" Hilfsstoffe, die

moglichst viele wunschenswerte Tablettiereigenschaften in

sich vereinigen, zu entwickeln. In der Patentliteratur

und der wissenschaftlichen Literatur sind einige Di-

rekttablettiermittel, bestehend aus Mischungen verschie—

dener Hilfsstoffe, beschrieben. Dabei wird meist ein

Ffillstoff mit einem weiteren Hilfsstoff kombiniert und

durch entsprechende Verfahren, z.B. Sprfihtrocknung oder

Spruhgranulierung, in einem bestimmten Verhéltnis in Gra-
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nulat— oder Pulverkbrfichen fixiert. Dazu zahlen z.B. be-

reits vermarktete Gemische aus MCC mit Lactose oder MCC

mit Siliciumdioxid oder MCC mit NatriumCarboxymethylcel-

lulose, die den oben genannten idealen Eigenschaften na-

hekommen und Vorteile gegenuber den Einzelkomponenten

oder Gemischen der Einzelkomponenten besitzen.

Diese Zusammensetzungen werden meist in rasch zerfallen—

den festen Arzneiformen eingesetzt und haben selbst kei-

nen retardierenden Effekt auf die Wirkstofffreisetzung.

Die Herstellung fester Arzneiformen mit verzégerter Wirk-

stofffreigabe kann durch verschiedene Maflnahmen erreicht

werden. Dazu zahlen vor allem das Uberziehen der Arznei—

form mit einer Diffusionsbarriere, meist einem Polymer

und die Herstellung Von Matrix—Systemen (z.B. Tabletten)

auf der Basis wasserunléslicher oder wasserléslicher Tra-

germaterialien (Hilfsstoffe, welche die Wirkstofffreiset—

zung retardieren). Bei den letztgenannten Systemen werden

der Wirkstoff und die Hilfsstoffe mit dem Trégermaterial

gemischt und in eine feste Arzneiform, meist Tabletten,

verarbeitet. Das Tragermaterial ist fur die Verzégerung

der Wirkstofffreisetzung verantwortlich. Als wasserl6sli-

che Tragermaterialen werden unter anderem Cellulosederi—

vate wie Hydroxypropylmethylcellulose (HPMC), Hydroxypro-

pylcellulose (HPC) oder Polyethylenoxide eingesetzt. Die-

se Polymere quellen in Kontakt mit wafirigen Medien. Der

Arzneistoff wird z.B. aus Tabletten entweder durch Erosi-

on der Gelschicht und/oder durch Diffusion durch die Gel-

schicht verzbgert freigesetzt.

Den Tragermaterialien fehlen meist die oben beschriebenen

idealen Tablettiereigenschaften, wie z.B. gute FlieBei—

genschaften oder Komprimierbarkeit. Die Tabletten werden

daher meist fiber Granulierverfahren und unter Zusatz von

Hilfsstoffen hergestellt.
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Aufgabe der Erfindung ist es daher, Kombinationen des

Trégermafierials mit geeigneten Hilfsstoffen zu entwik-

keln, welche die genannten Anforderungen weitgehend er-

ffillen und eine Direkttablettierung mit dem Wirkstoff er-
lauben.

Die Aufgabe wird dadurch gelést, dab eine Zusammensetzung

zur Verffigung gestellt wird, welche aus einer innigen Mi-

schung eines Hilfsstoffes und einem Trégermaterial be-

steht und die Wirkstofffreisetzung aus Zubereitungen re-

tardiert.

Wéhrend die bekannten Hilfsstoff—Kombinationen die Wirk—

stofffreisetzung nicht oder nur unerheblich retardieren,

sind die erfindungsgeméflen neuen Hilfsstoff—Tréger—

material-Kombinationen Zusammensetzungen, welche die

Wirkstofffreisetzung verzégern.

Erfindungsgemafi ist vorgesehen, daB das Tragermaterial

retardierende Eigenschaften aufweist.

Erfindungsgeméfi bevorzugt ist es, dafl das Trégermaterial

ein hydrophiles Polymer, ein Cellulosederivat, Hydroxy—

propylmethylcellulose, Hydroxypropylcellulose, Polyethy-

lenoxid und/oder ein Vinylderivat (z.B. Polyvinylpyrroli-

don, Polyvinylalkohol, Polyvinylacetate oder Copolymere)

ist.

Erfindungsgeméfi bevorzugt ist es, daB der Hilfsstoff ein

Fullstoff ist. Besonders bevorzugt ist es dabei, dafi der

Hilfsstoff Cellulose oder mikrokristalline Cellulose, ein

Zucker oder Zuckeralkohol, wie Sorbit oder Mannit, Lacto-

se und/pder ein Calciumsalz ist.
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Bevorzugt ist es ferner, dab weitere Hilfsstoffe vor der

Herstellung der Zusammensetzung zugegeben werden.

Erfindungsgemafl ist es ferner, daB die Zusammensetzung in

wesentlich frei Von Wirkstoffen ist und ein retardieren-

des hydrophiles oder hydrophobes Tragermaterial und einen

Hilfsstoff ausgewahlt aus der Gruppe bestehend aus Cellu-

losen, Kohlenhydraten, Calciumsalzen oder Polyolen ent-

halt, wobei das Tragermaterial und der Hilfsstoff in ei-

nem derartigen Verhaltnis vorliegen, dafi eine verzégerte

Freisetzung eines Wirkstoffes erzielt wird, wenn man den

Wirkstoff mit der Zusammensetzung formuliert.

Insbesondere bevorzugt ist es dabei, daB das retardieren-

de Material aus der Gruppe bestehend aus Polyethylenoxid,

Hydroxypropylmethylcellulose, Hydroxymethylcellulose,

Acrylatpolymeren, Fetten, Wachsen, hydrierten Pflanzen—

Olen, Lipiden, Fettsauren, Fettalkoholen oder aus Kombi—

nationen von zwei oder mehreren dieser Materialien ausge—

wahlt ist.

Weiterhin bevorzugt ist es, daB das retardierende Materi-

al Polyethylenoxid umfaflt.

Bevorzugt sind ferner erfindungsgemafie Ausfuhrungsformen,

wobei das retardierende Material etwa 10 bis 90 Gew.-%

der retardierenden Zusammensetzung umfafit, besonders be-

vorzugt etwa 15 bis 35 Gew.—% der retardierenden Zusam-

mensetzung umfafit, insbesondere bevorzugt etwa 15 bis 85

Gew.—% der Zusammensetzung umfaBt. Ganz besonders bever-

zugt ist es, dab das Polyethylenoxid etwa 20 Gew.—% der

Zusammensetzung umfafit.

Weiterhin bevorzugt ist es, daB der Hilfsstoff mikrokri—

stalline Cellulose ist. Besonders bevorzugt ist hierbei,

daB die mikrokristalline Cellulose etwa 15 bis 95 Gew.—%
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der Zusammensetzung uhfafit, insbesondere etwa 65 bis 95

Gew.-% der Zusammensetzung umfaflt und ganz besonders be-

_ vorzugt etwa 70 Gew.-% der Zusammensetzung umfaBt.

5 Bevorzugterweise sind erfindungsgemafie Ausffihrungsformen,

wobei das Wachs hydriertes Pflanzenél, Glycerin, Carnau-

bawachs, Bienenwachs, ein Acrylatpolymer oder eine Mi-

schung von zwei oder mehreren der genannten Stoffe ist.

Hierbei ist es ferner bevorzugt, daB das Fett ein Mono-

10 glycerid, ein Diglycerid, ein Triglycerid oder eine Mi-

schung Von zwei oder mehreren der genannten Stoffe ist.

Bevorzugt ist auberdem, dafi das Polyol Xylit, Mannit,

Sorbit oder eine Mischung aus zwei oder mehreren der ge-

nannten Stoffe ist. Ganz besonders bevorzugt ist es, dafl

15 das Wachs hydriertes Pflanzenbl ist.

Bevorzugt sind erfindungsgemafie Zusammensetzungen, die

als Pulver oder Granulat vorliegen. Auch ist bevorzugt,

daB das Wachs Glycerin ist.

20

Erfindungsgeméfl bevorzugt ist es ferner, dafl der Hilfs—

stoff mikrokristalline Cellulose ist und in einer Menge

von etwa 50 Gew.-% in der Zusammensetzung vorliegt.

25 Bevorzugt ist auch, dafi das retardierende Material eine

wéflrige Polymerdispersion ist, insbesondere eine Cellulo-

sepolymer oder eine Acrylatpolymerdispersion ist.

Ein weitere Gegenstand der vorliegenden Erfindung ist ei-

30 ne Zubereitung, enthaltend eine erfindungsgeméfle Zusam—

mensetzung. Dabei ist bevorzugt, daB die Zubereitung wei-

terhin mindestens einen Wirkstoff enthélt.

Gegenstand der vorliegenden Erfindung ist auch eine Zube—

35 reitung, erhéltlich durch Verpressen einer erfindungsge—
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mafien Zusammensetzung mit mindestens einem Wirkstoff und

gegebenenfalls weiteren Hilfsstoffen.

Erfindungsgemafi ist die Freisetzung eines Wirkstoffes

durch das Verhaltnis von Wirkstoff zur erfindungsgemafien

Zusammensetzung kontrolliert und einstellbar.

Erfindungsgemafi ist es auch, dafi man die Freisetzung ei-

nes Wirkstoffes durch das Verhaltnis Von Hilfsstoff zu

Tragermaterial einer erfindungsgemaflen Zusammensetzung

kontrolliert und einstellt. Erfindungsgemafl ist es fer-

ner, daB man die Freisetzung eines Wirkstoffes durch Mi-

schung zweier Zusammensetzungen gemafi Anspruch 1 mit Von-

einander unterschiedlichem Hilfsstoff—Tragermaterial—

Verhaltnis kontrolliert und einstellt.

Erfindungsgemafi ist es auflerdem, dafi man die Freisetzung

eines Wirkstoffes durch Mischung zweier oder mehrerer Zu-

sammensetzungen gemafi Anspruch 1 mit jeweils unterschied-

lichen Tragermaterialien und/oder Hilfsstoffen kontrol-

liert und einstellt.

Ein weiterer Gegenstand der vorliegenden Erfindung ist

auch ein Verfahren zur Herstellung einer erfindungsgema—

Ben Zubereitung, wobei man das retardierende Tragermate-

rial mit dem Hilfsstoff bei einer Temperatur trocken ver-

mischt, bei welcher das retardierende Tragermaterial

schmilzt oder erweicht, wobei man eine erfindungsgemafle

Zusammensetzung erhalt, und dafi man der Zusammensetzung

einen pharmakologisch wirksamen Stoff hinzufugt und ver-

mischt und man die so erhaltene Mischung einer Schmelzex-

trusion unterwirft, wobei der Hilfsstoff der Zusammenset—

zung bei der Temperatur der Schmelzextrusion nicht

schmilzt.
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Bevorzugt ist es dabei, daB der Hilfsstoff ein Calcium-

salz, ein Polyol oder ein Kohlenhydrat ist. Besonders be-

vorzugt ist es hierbei, dafi man die Extrusion wesserfrei
ausfuhrt.

Die Herstellung der erfindungsgeméflen Zusammensetzungen

erfolgt nach bekannten Methoden, 2. B. durch Sprfihgranu-

lierung, Feuchtgranulierung, Extrusion oder Spruh-

trocknung. Bei den erfindungsgeméfien Zusammensetzungen

handelt es sich um eine innige Mischung der Hilfsstoffe

und Trégermaterialien. Die Komponenten sind also in die-

ser Mischung in einem bestimmten Verhaltnis fixiert und_

unterscheiden sich dadurch auch Von einfachen physikali-

schen Mischungen der Einzelkomponenten. Es kann also

nicht zur Entmischung wéhrend der weiteren Verarbeitung

kommen, wahrend physikalische Mischungen entmischbar

sind.

Zu den Tragermaterialien.zahlen hydrophile Hilfsstoffe

die in Kontakt mit wéfirigen Medien, z.B. Korperflussig-

keiten, die Wirkstofffreisetzung verzogern. Dazu gehoren

vor allem Polymere wie Cellulosederivate (z. B. Hydroxy—

propylmethylcellulose (HPMC), Hydroxypropylcellulose) Po-

lysaccharide, Acrylatderivate, Polyethylenoxide, Vinylde-

rivate (z.B. Polyvinylpyrrolidon, Polyvinylalkohol, Po-

lyvinylacetate) und Derivate (z.B. vernetzte Polymere)

oder Copolymere.

Die geeigneten Hilfsstoffe kommen in erster Linie aus der

Gruppe der Fullstoffe. Fullstoffe wie mikrokristalline

Cellulose, Cellulose, Dicalciumphosphat oder Lactose sind

fur die Tablettenherstellung weithin ublich. Als Full-

stoffe konnen auch Zucker/Zuckeralkohole wie Saccharose,

Mannit oder Sorbit verwendet werden. Es konnen auch Mi-

schungen Von Fullstoffen wie z. B. Lactose/mikro-

kristalline Cellulose verwendet werden.
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Selbstversténdlich konnen den Fullstoff—Trégermaterial—

Mischungen auch noch andere Bestandteile zugesetzt wer-

den, die wéhrend der Herstellung entsprechend mit einge-

arbeitet werden. Diese Bestandteile gehoren zu den ubli-

cherweise bei pharmazeutischen Zusammensetzungen verwen-

deten Hilfsstoffen, z. B. Schmiermittel, Gleitmittel, Ge-

schmacksstoffe, Farbstoffe u.a.

Die Herstellung der Mischungen aus den verschiedenen Kom—

B. durch

Spruhgranulierung, Feuchtgranulierung, Spruhtrocknung

ponenten erfolgt nach bekannten Methoden, 2.

oder Extrusion.

Im Falle der Spruhgranulierung wird die Pulvermischung im

Wirbelbett bei leicht erhohter Temperatur vorgelegt und

mit einer Flussigkeit, meist Wasser oder Alkohol oder ei—

ner wafirigen (organischen) Losung eines entsprechenden

Hilfsmittels bespruht, agglomeriert und dann getrocknet.

Zur Feuchtgranulierung mischt man beispielsweise den

Hilfsstoff mit dem Tragermaterial in einem geeigneten Mi-

scher, granuliert mit Wasser oder einer geeigneten Flus-

sigkeit und trocknet das Feuchtgut, nachdem es durch ein

Sieb passiert wurde.

Bei den Granulierverfahren konnen die Hilfsstoffe

und/oder Tragermaterialien oder Teilmengen auch in die

Granulierflussigkeit gegeben werden.

Bei der Sprfihtrocknung wird eine flfissige Mischung der

Komponenten in einer geeigneten Sprfihvorrichtung bei er-

hohten Temperaturen versprfiht. Der Fullstoff kann dabei

dispergiert (2. B. Cellulose, MCC oder Calciumsalze) oder

gelost (2. B. Lactose, Sorbit, Mannit) vorliegen.
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Zur Retardierung der Freisetzung werden'haufig HPMC-Typen

mit hoher Molmasse eingesetzt. Diese HPMC—Typen bilden im

Kontakt mit Wasser schon bei niedrigen Konzentrationen

eine hochviskose Masse, die sich nur schwer verarbeiten

laflt. Bei der Feuchtgranulierung wird daher meist nicht

mit einer wafirigen sondern mit einer alkoholischen Granu-

lierflussigkeit gearbeitet. Bei der Herstellung einer er-

findungsgemafien Zusammensetzung aus Fullstoff und HPMC,

2.B. durch Spruhtrocknung, kbnnen daher nur sehr niedrig

konzentrierte waflrige HPMC-Lésungen versprfiht werden. Al-

ternativ kann mit organischen Lésungsmitteln und damit

mit Dispersionen gearbeitet werden.

Bin besonderer Aspekt der Erfindung ist daher die Her-

stellung einer erfindungsgemafien Zusammensetzung aus h6-

herkonzentrierten wafirigen Systemen Von Celluloseethern

wie HPMC. Die Léslichkeit von HPMC in Wasser nimmt mit

steigender Temperatur ab. Bei erhbhten Temperaturen k6n-

nen héherkonzentrierte HPMC-Dispersionen hergestellt wer-

den. HPMC ist also bei erhdhten Temperaturen fiberwiegend

dispergiert und nicht mehr gelbst. Zusammen mit dem Full-

stoff kénnen nun hbherkonzertrierte waflrige Mischungen

verspruht werden. Der Vorteil liegt in der Verarbeitung

konzentrierterer flfissiger Systeme und damit kurzeren

Prozefizeiten und Kosteneinsparungen.

Bestimmte MCC- und Lactose—Typen werden industriell be-

reits durch Sprfihtrocknung gewonnen. Das Tragermaterial

kbnnte also den Hilfsstoffdispersionen oder —l6sungen vor

der Trocknung beigegeben werden.

Die Teilchengréfie der Zusammensetzungen lafit sich durch

entsprechende Auswahl der ProzeB- und Formulierungspara-

meter kontrollieren.
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Die erfindungsgeméfien Mischungen haben bessere Tablet-

tiereigenschaften als der reine Tréger und zeichnen sich

durch folgende Vorteile aus: gute Flieflféhigkeit, gute

Komprimierbarkeit, hohe Harte, geringer Abrieb. Durch die

Vorabherstellung der innigen Mischung wird die nachfol—

gende Tablettierung durch Einsparung Von Herstellungs-

schritten erleichtert.

Die erfindungsgemaflen Zusammensetzungen kbnnen dann mit
dem Wirkstoff und anderen Hilfsstoffen vermischt werden

und z.B. in eine Tablette verprefit werden. Zu den Wirk—

stoffen zéhlen nieder— und héhermolekulare ArzneistoffeA

(z.B. auch Peptide, Proteine) zur human— und veterinarme—

dizinischen Anwendung und Substanzen, die in der Land-

wirtschaft, im Haushalt, in der Nahrungsmittel-, kosmeti-

schen und chemischen Industrie und anderen Industriezwei—

gen genutzt werden. Selbstverstandlich kbnnen auch Kombi-

nationen Von Wirkstoffen verwendet werden.

Die Arzneistofffreisetzung aus Matrixsystemen basierend

auf hydrophilen Trégermaterialien wird neben den Eigen-

schaften des Trégermaterials auch Von den Eigenschaften

des Wirkstoffes beeinflufit. Dazu zéhlen in erster Linie

die notwendige Dosis und die Lbslichkeit des Wirkstoffes.

Um die gewfinschten Freisetzungsprofile zu erhalten, kann

der Wirkstoff mit erfindungsgemaflen Zusammensetzungen mit

unterschiedlichem Hilfsstoff-Trégermaterial—Verhéltnis

verarbeitet werden. Die Freisetzung kann dabei durch das

Hilfsstoff—Tragermaterial—Verhaltnis variiert werden. Das

fur den jeweiligen Wirkstoff ideale Hilfsstoff-

Trégermaterial Verhaltnis kann auch durch Zusammenmischen

zweier Hilfsstoff-Gemische unterschiedlicher Zusammenset~

zung erreicht werden, z.B. durch Mischen zweier mit Tra-

germaterial hoch und niedrig konzentrierten Zusammenset—

zungen.
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Die neuen Tablettierhilfsstoffe konnen_selbstversténdlich

auch in anderen Herstellungsverfahren Von Retardsystemen

eingesetzt werden, z.B. zur Pelletherstellung oder zur

Befullung Von Kapseln.

Durch die nachfolgenden Beispiele wird die Erfindung er-

léutert, soll dadurch jedoch nicht eingeschrénkt werden.

Beisgiel 1

Der Hilfsstoff (z.B. Lactose, Ca3(PO)4 oder mikrokri-

stalline Cellulose) und das Trégermaterial

(Hydroxypropylmethylcellulose - HPMC K4M oder Polyethy-

lenoxid — Polyox) werden mit einem wéflrigen oder alkoho-

lisch—wéBrigen Medium in unterschiedlichen Verhéltnissen

feucht granuliert, durch ein Sieb gedruckt und anschlie—

Bend zu Granulaten getrocknet.

Beisgiel 2

Der Hilfsstoff (Lactose, Ca3(PO)4 oder mikrokristalline

Cellulose) und das Trégermaterial (Hydroxypropylmethyl—

cellulose — HPMC K4M) werden in heifiem Wasser in einer

Konzentration Von 30% in unterschiedlichen Verhéltnissen

gelost oder dispergiert und in einem Spruhtrockner bei

einer Einlafltemperatur von ca. 130 °C verspruht. Das ge-

trocknete Agglomerat kann direkt verwendet werden.

Beisgiel 3

Wie Beispiel 1, nur wurden die Granulate durch Sprfihgra—

nulierung in einem Spruhgranulator (Aeromatic) durch ein

Top-Spray Verfahren hergestellt. Der Hilfsstoff (z.B.

Lactose, Ca3(PO)4 oder mikrokristalline Cellulose) und

das Trégermaterial (Hydroxypropylmethylcellulose — HPMC

K4M oder Polyethylenoxid — Polyox) wurden vorgelegt und
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durch Einspruhen der Losungsmittel bei leicht erhohten

Temperaturen granuliert. Alternativ kann auch etwas Tra-

germaterial in die Granulierflussigkeit eingearbeitet

werden.

Beisgiel 4

Das Beispiel beschreibt ein Verfahren zur Herstellung ei-

ner Zusammensetzung zur raschen Wirkstofffreisetzung un-

ter Verwendung eines Schmelzextrusionsverfahrens.

Materialien:

Gew.—%

MCC (mikrokristalline Cellulose) 82

Xylit 10

kreuzvernetztes PVP, Sprengmittel 5

Natriumstearylfumarat, Schmiermittel 3

Die Extrusion bei ca. 90 °C liefert rasch freisetzende

Granulate enthaltend Fullstoffe, Bindemittel, Sprengmit-

tel und Schmiermittel. Diese rasch freisetzenden Granula-

te werden dann mit trockenen Inhaltsstoffen nach Wahl,

einschliefilich Wirkstoffen, einem Gleitmittel und bei be-

stimmten Ausfuhrungsformen der Erfindung gegebenenfalls

mit erfindungsgeméfien Zusammensetzungen gemischt und zu

Tabletten verprefit.

Beisgiel 5

Im folgenden wird eine exemplarische Liste von Fullstof-

fen wiedergegeben, welche in der Praxis erfindungsgeméfi

allein oder in Kombination mit den Zusammensetzungen der

vorliegenden Erfindung verwendet werden konnen.

MCC (mikrokristalline Cellulose)

Calciumsulfat
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Polyole (z.B. Mannit, Sorbit, Malit, Xylit)

Calciumphosphat

Calciumcarbonat

Dextrose, Lactose

5 Saccharose, Maltose

Fructose

Polysaccharide

Beisgiel 6

10

Im folgenden wird eine exemplarische Liste Von retardie—

renden Materialien wiedergegeben, welche in der Praxis _

der vorliegenden Erfindung verwendet werden konnen. Diese

retardierenden Materialien, welche auch als Trégermateri—

15 al bezeichnet werden konnen, konnen erfindungsgeméfl al-

lein oder in Kombination mit anderen Trégermaterialien

und/oder den Zusammensetzungen der vorliegenden Erfindung

verwendet werden.

20 HPC

Polysaccharide

HPMC, Polyethylenoxid

Lipide und Triglyceride, Monoglyceride, Diglyceride

Wachse, Fettséuren und hydrierte Pflanzenole

25 Acrylatpolymere

Ethylcellulose

Carbomere (Carbopo1® 97IP) Polycarbophil
HPMCAS und HPMCP

30 Andere Inhaltsstoffe:

Die Zusammensetzungen konnen ferner enthalten:O,1 bis 20%

Zerfallsmittel oder Bindemittel (z. B. Natruimstérkegly—

colut (Expoltab®, Prinojel®)

Natriumcroscarmellose (Ac—Di-Sol®)(Zerfallsmittel)

35 kreuzvernetztes PVP (Polyplasdone® XLlO)
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Veegum® und andere Tohe, Stérken, Alginate, PVP und ande-
re dem Fachmann bekannte Zerfallsmittel und Bindemittel.

Die erfindungsgeméfie Zusammensetzung kann ferner Xylit,

AHA’s und andere wasserlbsliche Materialien, Elektrolyten

und Nichtelektrolyten enthalten, welche unterhalb 150 °C

Schmelzen. Die Mittel wirken als porenbildende Stoffe in

der erfindungsgeméflen Zusammensetzung.

Die erfindungsgeméfie Zusammensetzung kann ferner Schmier-

mittel und Gleitmittel enthalten, welche den Fliefivorgang

in Tablettier— und Kapselfullmaschinen unterstutzen und

auch ein gutes Flieflen in Kapselzubereitungen fbrdern.

Schmiermittel umfassen Magnesium— und Calciumstearat und

Stearinsaure, Natriumstearlyfumarat und hydrierte Pflan—

zenéle.

Wichtige Inhaltsstoffe der Zusammensetzung:

1. HPC Oder HPMC

2. MCC in einem Verhéltnis 80:20 oder 50:50 (MCC:HPC

Oder MPMC:PE)in Kombination mit MCC im beschriebenen Ver-

héltnie stellen eine beispielhafte Ausffihrungsform der

erfindungsgeméfien Zusammensetzung dar.

Optionale Inhaltsstoffe:

Siliciumdioxid, Talkum, Stérke und Polyethylenglycol

Beisgiel 7

Das Beispiel beschreibt ein Verfahren zur Anwendung bei

der Schmelzextrusion der langsam freisetzenden Zusammen~

setzung.

Die Verfahrenstemperatur der Schmelzextrusion liegt typi-

scherweise bei 60 bis 150 °C wéhrend 1 % bis 3 Minuten,

abhangig von der Gr6Be der Vorrichtung und der Chargen—
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gréfle und den Eigenschaften der Stoffe der Pulvermi—

schung.

Das Mafl der Erosion und der verzégerten Freisetzung der

Wirkstoffe aus einer Matrixtablette hangt vom Verhéltnis

der retardierenden Stoffe zu den Hilfsstoffen in der Zu-

sammensetzung ab. Das Material wird ferner keinen hohen

Temperaturen fiber langere Zeitréume ausgesetzt. Rest-

feuchte und Lbsemittel sind daher nicht Von Bedeutung.

Die Anwendung der Schmelzextrusion sichert eine hohe

Gleichfbrmigkeit der Inhaltsstoffe in der Zusammenset—

zung, da eine zusétzlich Mischung in inneren des Extru-

ders erfolgt. Entmischung, welche bei der direkten Ver-

pressung auftritt, wird gleichfalls vermieden.

Die Vorteile der erfindungsgeméflen Zusammensetzung, wel-

che mittel der Schmelzextrusion hergestellt werden, sind
u. a.:

0 kontinuierliches und rasches Verfahren

0 keine Lésemittel oder Wasser

0 durchffihrbar mit hohen Gehalten an Bindemit—

teln/retardierenden Stoffen

0 Recycling und erneute Verarbeitung der Stoffe ist meg-

lich

0 anwendbar bei retardierenden Stoffen und Fullstoffen,

wenn ein Inhaltsstoff bei der Verarbeitungstemperatur

schmilzt oder erweicht

0 gute Fliefiw und physikalische Eigenschaften

0 gleichfbrmige Verteilung der Komponenten in der ferti-

gen Zusammensetzung

0 Zusammensetzung ist trocken mischbar mit Wirkstoffpul—

ver und —granulat

0 weitere in der Tablettenformulierung enthaltene inakti-

ve Stoffe kdnnen sein:

Ffillstoffe
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Bindemittel

Zerfallsmittel

Farbstoffe

Puffer

Gleitmittel

Schmiermittel

Zusatzliche Schmiermittel oder Zerfallsstoffe kénnen der

Zusammensetzung gleichzeitig zusammen mit dem Wirkstoff

oder der erfindungsgeméflen Zusammensetzung zugesetzt wer-

den.

Beisgiel 8

Sgruhgranulations-, SErfihtrocknungs— und Feuchtgarnulati-
onsverfahren

Die Verbindungen kdnnen mit Hilfe der dem Fachmann be-

kannten klassischen Verfahren zur Herstellung pharmazeu—

tischen Formulierungen im Lichte der vorliegenden Offen-

barung hergestellt werden. Derartige Verfahren umfassen

beispielsweise Feucht— oder Spruhgranulation, Spruh-

trocknung, Spruherstarrung, Schmelzgranulation oder Kal-

textrusion.

Bei der Sprfihgranulation wird die Pulvermischung, beste-

hend aus dem retardierenden Tragermaterial und der Hilfs—

stoff in einem fluidisierten Bett mit einem L6semit—

tel/Lésemittelgemisch (z. B. Wasser oder Alkohol) granu-

liert. Ein Bindemittel oder das retardierende Tragermate—

rial oder Teile davon kbnnen dem Lésemittel/L6semittel—

gemisch zugegeben werden.

Bei der Sprfihtrocknung wird eine flfissige Lbsung oder

Dispersion der Komponenten durch Einspruhen in eine be-

heizte Luftkammer und Entfernung des Lbsemittels in die
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trocknen Komponenten fiberffihrt. Verschiedene direkt ver-
B. MCC, Lactose) wurden

durch eine Spruhtrocknung hergestellt. Die Zusammenset—

prefibare Zusammensetzungen (2.

zungen kbnnen durch Zugabe der Komponenten zur Flfissig-

keit vor dem Versprfihen hergestellt werden.

Bei der Schmelzgranulation wird das geschmolzene Trager-

material mit anderen Hilfsstoffen gemischt und in einer

beheizten Kammer zusammengegeben und dann gekuhlt und ge-

mahlen. Bei der Sprfiherstarrung wird das geschmolzene

Tragermaterial mit den anderen Hilfsstoffen dispergiert

und dann in Partikel versprfiht und gekfihlt.

Bei der Spruherstarrung wird der Hilfsstoff zum geschmol—

zenen retardierenden Tragermaterial hinzugeffigt, gefolgt

Von der Spruherstarrung der Masse in Partikel.

Lipide (Wachse, Triglyceride und dergleichen) kénnten in

die langsam freisetzende Zusammensetzung in Form eines

~Pulvers oder einer heiflen Schmelze eingefugt werden, wo-

bei die Zusammensetzung mit der heiflen Schmelze granu-

liert wird.

Bei den wafirigen Polymerdispersionen werden die Hilfs-

stoffe in der Dispersionsmischung gelést oder disper-

giert, gefolgt Von einer Spruhtrocknung, oder der Hilfs—

stoff wird mit der Polymerdispersion granuliert. Plasti-

fizierungsmittel kénnen zur Spaltung der Polymerpartikel

zugesetzt werden. Geeignete Polymerdispersionen enthalten

entweder Celluluse— (Ethylcelluluose in Aquacoat oder Su-

release) oder Acryl— (Eudragit) Polymere.

Die erfindungsgemafle Zusammensetzung besteht aus einer

innigen Mischung des retardierenden Materials und des

Hilfsstoffs in einem festgelegten Verhaltnis. Diese Zu-
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sammensetzungen entmiéchen sich nicht im Vergleich mit

physikalischen Mischungen.

Die erfindungsgeméflen Zusammensetzungen weisen bessere

Tablettierungseigenschaften auf, als die reinen retardie—

renden Materialien, einschliefllich Flieflverhalten, Kom—

pressibilitat, Harte und Abrieb.

Spruhtrocknung und Feuchtgranulation sind gebrauchliche

Verfahren in der pharmazeutischen Industrie, um Granulate

zum Verpressen zu Tabletten herzustellen. Da Tabletten—

formulierungen viele Komponenten enthalten, erméglicht

die erfindungsgeméfie Zusammensetzung die Herstellung ei-

nes Granulats durch physikalisches Mischen des Wirkstoffs

mit einer erfindungsgemaflen Zusammensetzung unter an-

schliefiendem Verpressen der Mischung zu einer langsam

freisetzenden Matrixtablette.

Die hier beschriebenen Zusammensetzungen und Verfahren

kbnnen vom Fachmann in einfacher Weise ohne grofien expe-

rimentellen Aufwand nachvollzogen werden. Neben den aus-

ffihrlich beschriebenen bevorzugten Ausffihrungsformen kann

der Fachmann diese Verandern und anpassen, ohne damit die

erfinderische Idee zu verlassen. Es ist klar, dab neben

den beschriebenen und verwendeten Materialien auch sol-

che, dem Fachmann geléufige, verwendet werden kbnnen, die

zu den gleichen oder vergleichbaren Ergebnissen fuhren

und unter den Umfang der vorliegenden Erfindung fallen.
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Patentansprfiche

1. Zusammensetzung, dadurch gekennzeichnet, dafi sie

5 a) aus einer innigen Mischung eines Hilfsstoffes und

einem Trégermaterial besteht und

b) die Wirkstofffreisetzung aus Zubereitungen retar-

diert.

10 2. Zusammensetzung nach Anspruch 1, dadurch gekennzeich-

net, dafi das Tragermaterial retardierende Eigenschaf—

ten aufweist.

3. Zusammensetzung nach einem oder mehreren der vorher-

l5 gehenden Ansprfiche, dadurch gekennzeichnet, dafi das

Trégermaterial ein hydrophiles Polymer ist.

4. Zusammensetzung nach einem oder mehreren der vorher—

gehenden Anspruche, dadurch gekennzeichnet, dab das

20 Trégermaterial ein Cellulosederivat ist.

5. Zusammensetzung nach einem oder mehreren der vorher—

gehenden Ansprfiche, dadurch gekennzeichnet, daB das

Trégermaterial Hydroxypropylmethylcellulose ist.

25

6. Zusammensetzung nach einem oder mehreren der vorher—

gehenden Ansprfiche, dadurch gekennzeichnet, daB das

Trégermaterial Hydroxypropylcellulose ist.

30 7. Zusammensetzung nach einem oder mehreren der vorher—

gehenden Ansprfiche, dadurch gekennzeichnet, dafi das

Trégermaterial Polyethylenoxid ist.

8. Zusammensetzung nach einem oder mehreren der vorher—

35 gehenden Anspruche, dadurch gekennzeichnet, daB das

Trégermaterial ein Vinylderivat (z.B. Polyvinylpyrro-
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12.

13.

14.

15.
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20

lidon, Polyvinylalkohol, Polyvinylacetate oder Copo-

lymere) ist.

Zusammensetzung nach einem oder mehreren der vorher-

gehenden Ansprfiche, dadurch gekennzeichnet, dafi der

Hilfsstoff ein Ffillstoff ist.

Zusammensetzung nach einem oder mehreren der vorher-
daB der

Hilfsstoff Cellulose oder mikrokristalline Cellulose

gehenden Ansprfiche, dadurch gekennzeichnet,

ist.

Zusammensetzung nach einem oder mehreren der vorher-

dafl der

wie Sorbit

gehenden Anspruche, dadurch gekennzeichnet,

Hilfsstoff ein Zucker oder Zuckeralkohol,

oder Mannit ist.

Zusammensetzung nach einem oder mehreren der vorher-

gehenden Ansprfiche, dab derdadurch gekennzeichnet,

Hilfsstoff Lactose ist.

Zusammensetzung nach einem oder mehreren der vorher-

gehenden Anspruche, dadurch gekennzeichnet, dafi der

Hilfsstoff ein Calciumsalz ist.

Zusammensetzung nach einem oder mehreren der vorher-

gehenden Ansprfiche, dafi wei-dadurch gekennzeichnet,

tere Hilfsstoffe vor der Herstellung der Zusammenset-

zung zugegeben werden.

Zusammensetzung nach Anspruch 1, dadurch gekenn2eich—

net, dab die Zusammensetzung in wesentlich frei Von

Wirkstoffen ist und ein retardierendes hydrophiles

oder hydrophobes Trégermaterial und einen Hilfsstoff

ausgewéhlt aus der Gruppe bestehend aus Cellulosen,

Kohlenhydraten, Calciumsalzen oder Polyolen enthélt,
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wobei das Tragermaterial und der Hilfsstoff in einem

derartigen Verhaltnis vorliegen, daB eine verzbgerte

Freisetzung eines Wirkstoffes erzielt wird, wenn man

den Wirkstoff mit der Zusammensetzung formuliert.

Zusammensetzung nach Anspruch 15, dadurch gekenn—

zeichnet, dafi das retardierende Material aus der

Gruppe bestehend aus Polyethylenoxid, Hydroxypropy1-

methylcellulose,

Fetten,

Fettsauren,

Hydroxymethylcellulose,

meren, Wachsen, hydrierten Pflanzenélen, Li-

piden,

nen von zwei oder mehreren dieser Materialien ausge—

wahlt ist.

Zusammensetzung nach Anspruch 15, dadurch gekenn—

zeichnet, dafi das retardierende Material Polyethylen-

oxid umfaflt.

Zusammensetzung nach Anspruch 15, dadurch gekenn—

zeichnet, daB das retardierende Material etwa 10 bis

90 Gew.—% der retardierenden Zusammensetzung umfafit.

Zusammensetzung nach Anspruch 18, dadurch gekenn—

zeichnet, daB das retardierende Material etwa 15 bis

35 Gew.—% der retardierenden Zusammensetzung umfafit.

Zusammensetzung nach Anspruch 19, dadurch gekenn—

zeichnet, dab das retardierende Material etwa 15 bis

85 Gew.-% der Zusammensetzung umfafit.

Zusammensetzung nach Anspruch 17, dadurch gekenn—

zeichnet, dab das Polyethylenoxid etwa 20 Gew.-% der

Zusammensetzung umfafit.
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Zusammensetzung naeh Anspruch 15, dadurch gekenn—

zeichnet, dab der Hilfsstoff mikrokristalline Cellu-

lose ist. '

Zusammensetzung nach Anspruch 22, dadurch gekenn—

zeichnet, dab die mikrokristalline Cellulose etwa 15

bis 95 Gew.—% der Zusammensetzung umfabt.

Zusammensetzung nach Anspruch 23, dadurch gekenn—

zeichnet, dafi die mikrokristalline Cellulose etwa 65

bis 95 Gew.-% der Zusammensetzung umfafit.

Zusammensetzung nach Anspruch 24, dadurch gekenn—

zeichnet, daB die mikrokristalline Cellulose etwa 70

Gew.—% der Zusammensetzung umfafit.

Zusammensetzung nach Anspruch 16, dadurch gekenn—

zeichnet, dafi das Wachs hydriertes Pflanzenol, Glyce-

rin, Carnaubawachs, Bienenwachs, ein Acrylpolymer

oder eine Mischung Von zwei oder mehreren der genann-

ten Stoffe ist.

Zusammensetzung nach Anspruch 15 oder 17, dadurch ge-

kennzeichnet, daB das Fett ein Monoglycerid, ein

Diglycerid, ein Triglycerid oder eine Mischung von

zwei oder mehreren der genannten Stoffe ist.

Zusammensetzung nach Anspruch 15, dadurch gekenn—

zeichnet, dafi das Polyol Xylit, Mannit, Sorbit oder

eine Mischung aus zwei oder mehreren der genannten

Stoffe ist.

Zusammensetzung nach Anspruch 16, dadurch gekenn—

zeichnet, dab das Wachs hydriertes Pflanzenol ist.
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Zusammensetzung naoh Anspruch 16, dadurch gekenn—

zeichnet, daB diese als Pulver oder Granulat vor-

liegt.

Zusammensetzung nach Anspruch 16, dadurch gekenn-

zeichnet, daB das Wachs Glycerin ist.

Zusammensetzung nach Anspruch 15, dadurch gekenn-

zeichnet, dafl der Hilfsstoff mikrokristalline Cellu-

lose ist und in einer Menge Von etwa 50 Gew.-% in der

Zusammensetzung vorliegt.

Zusammensetzung nach Anspruch 15, dadurch gekenn-

zeichnet, daB das retardierende Material eine waflrige

Polymerdispersion ist.

Zusammensetzung nach Anspruch 33, dadurch gekenn-

zeichnet, dab die wafirige Polymerdispersion eine Cel-

lulosepolymer oder eine Acrylatpolymerdispersion ist.

Verfahren zur Herstellung einer Zusammensetzung nach

Anspruch 1, in dem man das Tragermaterial und den

Hilfsstoff in inniger Weise mischt.

Verfahren nach Anspruch 35, dadurch gekennzeichnet,

daB man eine Sprfih- oder Feuchtgranulierung durch—

ffihrt.

Verfahren nach Anspruch 35, dadurch gekennzeichnet,

daB man eine Extrusion durchfuhrt.

Verfahren nach Anspruch 35, dadurch gekennzeichnet,

dafi man eine Sprfihtrocknung durchfuhrt.

Verfahren nach Anspruch 38, dadurch gekennzeichnet,

daB man eine Losung oder Dispersion des Hilfsstoffes
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mit einem uberwiegénd dispergiertem Tragermaterial

sprfihtrocknet. A

Verfahren nach einem oder mehreren der Anspruche 35

bis 39, wobei als Flfissigkeit Wasser eingesetzt wird.

Verfahren nach einem oder mehreren der Anspruche 35

bis 40, wobei eine Flfissigkeit eingesetzt wird, in

der das Trégermaterial wéhrend der Herstellung der

Zusammensetzung fiberwiegend nicht lbslich ist.

Zubereitung, enthaltend eine Zusammensetzung nach An-

spruch 1.

Zubereitung nach Anspruch 42, enthaltend weiterhin

mindestens einen Wirkstoff.

Zubereitung nach einem der Anspruche 42 oder 43, er-

héltlich durch Verpressen einer Zusammensetzung gemafi

Anspruch 1 mit mindestens einem Wirkstoff und gegebe—

nenfalls weiteren Hilfsstoffen.

Zubereitung nach einem oder mehreren der Anspruche 42

bis 44, wobei die Freisetzung eines Wirkstoffes durch

das Verhéltnis Von Wirkstoff zur Zusammensetzung ge-

méfl Anspruch 1 kontrolliert und einstellbar ist.

Zubereitung nach einem oder mehreren der Ansprfiche 42

bis 45, dadurch gekennzeichnet, daB man die Freiset—

zung eines Wirkstoffes durch das Verhaltnis von

Hilfsstoff zu Trégermaterial einer erfindungsgemafien

Zusammensetzung kontrolliert und einstellt.

Zubereitung nach einem oder mehreren der Anspruche 42

bis 46, dadurch gekennzeichnet, daB man die Freiset-

zung eines Wirkstoffes durch Mischung zweier Zusam-
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mensetzungen gemafi Anspruch 1 mit voneinander unter—

schiedlichem Hi1fsstoff—Tragermaterial-Verhaltnis

kontrolliert und einstellt.

5 48. Zubereitung nach einem oder mehreren der Ansprfiche 42

bis 47, dadurch gekennzeichnet, dafi man die Freiset—

zung eines Wirkstoffes durch Mischung zweier oder

mehrerer Zusammensetzungen gemafi Anspruch 1 mit je-

weils unterschiedlichen Tragermaterialien und/oder

10 Hilfsstoffen kontrolliert und einstellt.

49. Verfahren zur Herstellung einer Zubereitung nach An-

spruch 42, dadurch gekennzeichnet, dab man das retar-

dierende Tragermaterial mit dem Hilfsstoff bei einer

15 Temperatur trocken vermischt, bei welcher das retar-

dierende Tragermaterial schmilzt oder erweicht, wobei

man eine Zusammensetzung gemafi Anspruch 1 erhalt, und

dab man der Zusammensetzung einen pharmakologisch

wirksamen Stoff hinzuffigt und vermischt und man die

20 so erhaltene Mischung einer Schmelzextrusion unter-

wirft, wobei der Hilfsstoff der Zusammensetzung bei

der Temperatur der Schmelzextrusion nicht schmilzt.

50. Verfahren gemafi Anspruch 49, dadurch gekennzeichnet,

25 dafl der Hilfsstoff ein Calciumsalz, ein Polyol oder

ein Kohlenhydrat ist.

51. Verfahren nach einem der Ansprfiche 49 oder 50, da-

durch gekennzeichnet, daB man die Extrusion wasser-

30 frei ausffihrt.
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(21) Internationales Aktenzeichen: PCT/DE98/01659 (81) Bestimmungsstaaten: AL, AU, BA, BB, BG, BR, CA, CN,
CU, CZ, EE, GE, GW, HU, ID, IL, IS, JP, KP, KR, LC, LK,

(22) Intemationales Anmeldedatum: 12. Juni 1998 (I2.06.98) LR, LT, LV. MG, MK, MN, MX, NO, NZ, PL, R0, SG. 31.
SK, SL, TR, TT, UA, US, UZ, VN, YU, ARIPO Patent (GH,
GM, KE, LS, MW, SD, SZ, UG, ZW), eurasisehes Patent

(30) Priormitsdaten: (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), europaisches
197 25 911.1 13. Juni 1997 (13.06.97) DE Patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR,
60/068,977 30. Dezember 1997 (30.12.97) US IE. IT, LU, MC, NL. PT, SE). OAPI Yfltcm (BF, BJ, CF,

CG. CI, CM, GA, GN, ML, MR, NE, SN, TD, TG).

(71)(72) Anmelder und Erfinder: BODMEIER, Roland [DE/DE];
Ravenweg 18, D-14163 Berlin (DE). MCGINITY, James, Vcriiffenflicllt
W. [US/US]; 4209 Dunning Lane, Austin, TX 78746 (US). Mi! intemationalem Recherchenbericht.

Var Ablauf der fiir /Inderungen der Anspriiche zugelassenen
(74) Aflwalti SCHUBERT, K161116115; Im SCh0n0W6l' Pafk 15, Frist. Verbjfentlichung wird wiederholt falls A"nderungen

D-14167 Berlin (DE). e,',,,,-eflen

(88) Veriiffentlichungsdatum des internationalen Recherchenbe- _
richts: 18. Miirz 1999 (l8.03.99)

(54) Title: COMPOUNDS WHICH DELAY THE RELEASE OF ACTIVE SUBSTANCES

(54) Bezeiclmung: ZUSAMMENSETZUNGEN, DIE DIE WIRKSTOFFFREISETZUNG VERZOGERN

(57) Abstract

The invention relates to compounds which delay the release of active substances. The invention also relates to a method for the
production thereof. The compounds are produced, for instance, by wet or spray granulation, spray drying or extrusion of a conventional
filling material (e.g. microcrystalline cellulose or lactose) and a carrier material (hydroxypropylmethyl cellulose or polyethylene oxide).
The inventive composition can be processed together with the active substance and other auxiliary agents into a solid medicament fonn,
e.g. a tablet, which releases the active substance in a delayed manner.

(57) Zusammenfassung

Es werden Zusammensetzungen, welche die Wirkstofffreisetzung verzbgem, sowie Verfahren zu ihrer Herstellung beschrieben. Die
Zusammensetzungen werden z.B. durch Feucht— oder Sprnhgranulierung, Sprllhtrocknung oder Extrusion aus einem ublichen Fnllstoff (z.B.
mikrokrismlline Cellulose oder Lactose) und einem Trilgermaterial (z.B. Hydroxypropylmethylcellulose oder Polyethylenoxid) hergestellt.
Diese erfindungsgemllfle Zusammensetzung kann zusammen mit dem Wirkstoff und anderen Hilfsstoffen in eine feste Aizneiform, z.B. eine
Tablette, verarbeitet werden, die den Wirkstoff verzogen freigibt.
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Codes zur Identifizienmg von PCT-Vertmgsstaaten auf den Kopfbbgen der Schriftcn, die intemationale Anmeldungen geméiss dem
PCT verbffentlichen.

AL Albanian Spanien Lesotho SI Slowenien
AM Annenien Fmnland Litauen SK Slowakei
AT Osterreich Fmnkxeich Luxemburg SN Senegal
AU Australian Gabun Lenland SZ Swasiland
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BE Belgien Guinea Die ehemalige jugoslawische TM Tlukmenislan
BF Burkinn Faso Griechenland Republik Mazedonien TR 1‘m-kei
BG Bulgarian Ungarn Mali 1'!‘ Trinidad und Tobago
Bl Benin Irland Mongolei UA Ukraine
BR Brasilien Israel Mnnrctanien UG Uganda
BY Bclmus Island Malawi US Vereinigte Stamen Von
CA Kanada Ixalien Mcxiko Amerika
CF Zentralafrikanische Republik Japan Niger UZ Usbekislan
CG Kongo Kenia Niederlandc VN Vietnam
CH Schweiz Kirgisismn Norwegen YU Jugoslawien
CI Cote d'lvoirc Demoknnische Volksrcpublik Neuseelnnd ZW Zimbabwe
CM Kamcrun Korea Polen
CN China Republik Korea Portugal
CU Kulm Kasachsmn Rumnnien
CZ Tschechische Republik St. Lucia Russische Fddexmion
DE Deutschland Liechtenstein Sudan
IJK Dinemuk Sri Lanka Schweden
EB Esdand Liberia Singnpur
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vol. 41, no. 12, December 1993, pages
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see the whole document

E Further documents are listed in the continuation ot box C.
" Special categories oi cited documents :

“A” document defining the general state of the art which is not
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‘E' eartier document but published on or after the lntemational
tiling date
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citation or other special reason (as specified)

"0" document referring to an oral disclosure. use, exhibition orother means
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involve an inventive step when the document is taken alone
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INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 : (11) international publication Number; WO 99/58478

co7c 1/00, 217/62, 217/43, 219/28, , _ ,
(43) Intemattonal Publication Date: I3 November I999 (I8.1 L99)

271/08, C07F 7/18, C07C 307/02, A61K
31/135, 31/325, 31/40, 31/435

(21) International Application Number: PCI‘/EP99/03212 (81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG,
BR, BY. CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB.

(22) International Filing Date: 11 May 1999 (1I.05.99) GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG,
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK,
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, S1.

(30) Priority Data: SK, SL, TJ, TM, TR, TI‘, UA, UG, US, UZ, VN, YU, ZA,
981086085 12 May 1998 (12.05.98) EP, ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ,

UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK,

(71) Applicant (for all designated States except US): SCHWARZ ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI
PHARMA AG [DE/DE]; Alt'red—Nobel—Strasse 10, patent (BF. 131. CF. CG, CI. CM, GA. GN. GW. ML. MR.
D-40789 Monheim (DE). NE, SN, TD, TG).

(72) Inventors; and
(75) Inventors/Applicants (for US only): MEESE, Claus [DFJDE]; Published

Kreuzberger Strasse 50, D-40789 Monheim (DE). SPARF, With international search report.
Bengt [SFJSE]; Drottningstigen 6, S-142 65 Trangsund
(SE).

(74) Agent: ALBRECHT, Thomas; Kraus & Weisert,
Thomas—Wimmer—Ring 15, D-80539 Munich (DE).

(54) Title: NOVEL DERIVATIVES OF 3,3—DIPI-IENYLPROPYLAMINES

(57) Abstract

The invention concerns novel derivatives of 3,3—dipheny1propy1amines, methods for their preparation, pharmaceutical compositions
containing the novel compounds, and the use of the compounds for preparing drugs. More particularly, the invention relates to novel
prodrugs of antimuscarinic agents with superior pharmacokinetic properties compared to existing drugs such as oxybutynin and tolterodine,
methods for their preparation, pharmaceutical compositions containing them, a method of using said compouds and compositions for the
treatment of urinary incontinence, gastrointestinal hyperactivity (irritable bowel syndrome) and other smooth muscle contractile conditions.
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WO 99/58478 PCT/EP99/0321 2

Description

 

Novel derivatives of 3,3—diphenylpropylamines

 

The present invention relates to novel derivatives of 3,3-

diphenylpropylamines, methods for their preparation, phar-

maceutical compositions containing the novel compounds, and

the use of the compounds for preparing drugs.

In man, normal urinary bladder contractions are mediated

mainly through cholinergic muscarinic receptor stimulation.

There is reason to believe that muscarinic receptors medi-

ate 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 in-

continence. For this reason, antimuscarinic drugs have been

proposed for the treatment of bladder overactivity.

Among the antimuscarinic drugs available on the market, oxy-

butynin is currently regarded as the gold standard for phar-

macological treatment of urge incontinence and other symp-

toms related to bladder overactivity. The effectiveness 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
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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).

Tolterodine is a new, potent and competitive, muscarinic re-

ceptor antagonist intended for the treatment of urinary urge

incontinence and detrusor hyperactivity. Preclinical pharma-

cological 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, Toltero—

dine - a new bladder—selectiVe antimuscarinic agent, Eur. J.

Pharmacol. 327 (1997), 195-207), whereas oxybutynin exhibits

the reversed selectivity. Tolterodine is equipotent to oxy-

butynin at urinary bladder muscarinic receptors and the fa-

vourable tissue selectivity of tolterodine demonstrated in

the preclinical studies has been confirmed in clinical stud-

ies. Thus a good clinical efficacy has been combined with a

very low number of incidences of dry mouth and antimuscarinic

side effects.

A major metabolite of tolterodine, the 5-hydroxymethyl de-

rivative is also a potent muscarinic receptor antagonist 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 pharmacokinetic data

indicate that it is most likely that the metabolite gives a

major contribution to the clinical effect in most patients.

WO 94/11337 proposes the active metabolite of tolterodine as

a new drug for urge incontinence. Administration of the ac-

tive metabolite directly to patients has the advantage com-
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pared to tolterodine that only one active principle (com-

pound) has to be handled by the patient which normally should

result in a lower variation in efficacy and side effects be-

tween patients and lower risk of interaction with other

drugs.

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 ab-

sorption/bioavailability, leading to pre—systemic side ef-

fects or interactions due to non-absorbed antimuscarinic

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.

It is an object of the present invention to provide novel

derivatives of 3,3-diphenylpropylamines. It is a further ob-

ject of the present invention to provide new derivatives of

3,3—diphenylpropylamines which will be more useful as pro-

drugs for treatment of urinary incontinence and other spas-

mogenic conditions that are caused by muscarinic mechanisms

while avoiding the disadvantage of a too low absorption

through biological membranes of the drugs or an unfavourable

metabolism.

A further object of the invention is to provide novel pro-

drugs of antimuscarinic agents with superior pharmacokinetic

properties compared to present drugs as oxybutynin and tol-

terodine, methods for preparing thereof, pharmaceutical com-

positions containing them, a method of using said compounds
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and compositions for the treatment of urinary incontinence,

gastrointestinal hyperactivity (irritable bowel syndrome)

and other smooth muscle contractile conditions.

According to the present invention, novel 3,3-diphenylpropyle

amines are provided, which are represented by the general

formulae I and VII‘

 
Fonnula VI!’

wherein R and R’ are independently selected from

a) hydrogen, C1-C6 alkyl, C3-Cm cycloalkyl, substituted or

unsubstituted benzyl, allyl or carbohydrate; or

b) formyl, C1—C5alkylcarbonyl, cycloalkylcarbonyl, sub-

stituted or unsubstituted arylcarbonyl, preferably benzoyl;

or

c) C1-C5 alkoxycarbonyl, substituted or unsubstituted aryl—

oxycarbonyl, benzoylacyl, benzoylglycyl, a Substituted 03

unsubstituted amino acid residue; or
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d) » \

R5

N-CO-

wherein R‘ and R5 independently

represent hydrogen, C1-C5 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) Rfl\\\
“V50? wherein R6 and R7independently

Pp,//I

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, Rb, Re 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,

X represents a tertiary amino group of formula Ia

Formula la
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wherein R8 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 R8 and R3 may form a

ring together with the amine nitrogen,

Y and Z independently represent a single bond between the

(cngn group and the carbonyl group, O, S or NH,

A represents hydrogen (IH) or deuterium (ZH),

n is O 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.

The aforementioned compounds can form salts with physiologi-

cally acceptable organic and inorganic acids. Fur:hermore,

the aforementioned compounds comprise the free bases as well

as the salts thereof. Examples of such acid addition salts

include the hydrochloride, hydrobromide and the like.

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.

Preferably each of R8 and R9 independently signifies a satu-

rated hydrocarbyl group, especially saturated aliphatic hy-

drocarbyl groups such as C1§—alkyl, especially Cb5—alkyl.

or adamantyl, R8 and R9 together comprising at least three,

preferably at least four carbon atoms.
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According to another embodiment of the invention, at least

one of R8 and R9 comprises a branched carbon chain.

Presently preferred tertiary amino groups X in formula I

include the following groups a) to h):

/CH(CH_a)2 /CH3

a) —N\cH(CHa) b) _N\< )2 C CH3 3

CH H30 CH3
:3) ——N< 3 d) —--N

C(CH3)3CH2CH3

33‘: CH3

:2) ——-N f) —N

Ha:

CH2:

1;) __ND - h) __NC>
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Group a) is particularly preferred.

The aforementioned tertiary amino groups X are described in

WC 94/11337 and the compounds according to the present inven-

tion can be obtained by using the corresponding starting com-

pounds.

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 hy-

drocarbon groups may be selected from methyl, ethyl, propyl,

isopropyl, butyl, isobutyl, pentyl and hexyl. The term "cy-

cloalkyl" denotes a cyclic hydrocarbon group having 3 to 10

carbon atoms which may be substituted conveniently.

The term "substituted or unsubstituted benzyl" denotes a ben-

yl group -CH2—Cgg which is optionally substituted by one or

more substituents on the phenyl ring. Suitable substituents

are selected from alkyl, alkoxy, halogen, nitro and the like.

Suitable halogen atoms are fluorine, chlorine and iodine

atoms. Preferred substituted benzyl groups are 4-methylben-

zyl, 2—methylbenzyl, 4—methoxybenzyl, 2-methoxybenzyl, 4-

nitrobenzyl, 2—nitrobenzyl, 4-chlorobenzyl and 2-chloroben—

zyl.

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-C5 alk-

ylcarbonyl groups are selected from acetyl, propionyl, iso-

butyryl, butyryl, valeroyl and pivaloyl. The term "cyclo-

alkylcarbonyl" denotes a group R-C(=O)— wherein R is a cyclic

hydrocarbon group as defined hereinbefore. The same counts to

the selected carbonyl groups.
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The term "aryl" denotes an aromatic hydrocarbon group such

as phenyl- (CgH5-), naphthyl— (CIJL-), anthry1- (CMH9-),

etc. Preferred aryl groups according to the present inven-

tion are phenyl and naphthyl with phenyl being particularly

preferred.

The term "benzoyl" denotes an acyl group of the formula

-co-Cgg wherein the phenyl ring may have one or more sub-

stituents.

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—methylbenzoyl, 2-

methylbenzoyl, 4-methoxybenzoyl, 2-methoxybenzoyl, 4—chloro-

benzoyl, 2—chlorobenzoyl, 4—nitrobenzoyl and 2-nitrobenzoyl

may be mentioned.

The term "C1-C6 alkoxycarbonyl" refers to a group ROC(=O)—

wherein R is an alkyl group as defined hereinbefore. Pre-

ferred C1—C5 alkoxycarbonyl groups are selected from

CH3OC(=O)—, C2H5—OC(=O)-, C31-I7OC(=O)— and (CH3)3COC(=O)-

and alicyclic alkyloxycarbonyl.

The term "amino acid residue" denotes the residue of a natu-

rally occurring or synthetic amino acid. Particularly pre-

ferred amino acid residues are selected from the group con-

sisting of glycyl, valyl, leucyl, isoleucyl, phenylalanyl,

prolyl, seryl, threonyl, methionyl, hydroxyprolyl.

The amino acid residue may be substituted by a suitable group

and as substituted amino acid residues, benzoylglycyl and N—

acetylglycyl may be mentioned.
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The term "carbohydrate" denotes the residue of a polyhydroxy

aldehyde or polyhydroxy ketone of the formula C;gg%_or

CnUfiO)n and correponding carbohydrate groups are, for ex-

ample, described in Aspinal, The Polysaccharides, New York:

Academic Press 1982, 1983. A preferred carbohydrate group in

the compounds according to the present invention is a glu~

curonosyl group, in particular a 1B-D-glucuronosyl group.

The term "LG" as used herein denotes a leaving group selected

from halogenides, carboxylates, imidazolides and the like.

The term "Bn" as used herein denotes a benzyl group.

Suitable ester moieties of inorganic acids may be derived

from inorganic acids such as sulfuric acid and phosphoric

acid.

Preferred compounds according to the present invention are:

A) Phenolic monoesters represented by the general formulae

II and II‘

A A '
\\ N/L‘HO .

I

~r° 0 MAC
° Y T”

"* W
Fomwa " Folrmla I!‘

§ >

 

 

wherein R1 represents hydrogen, C1-C5 alkyl or phenyl.
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Particularly preferred phenolic monoesters are listed

below:

(i)-formic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-

hydroxymethylphenyl ester,

(i)—acetic acid 2-(3—diisopropylamino-1-phenylpropyl)-4-

hydroxymethylphenyl ester,

(i)~propionic acid_2—(3—diisopropylamino-1—pheny1-

propyl)-4—hydroxymethylpheny1 ester,

(i)-n—butyric acid 2-(3-diisopropylamino—1-phenyl-

propyl)—4—hydroxymethylphenyl ester,

(i)—isobutyric acid 2-(3-diisopropy1amino—1—phenyl—

propyl)-4-hydroxymethylphenyl ester,

R—(+)—isobutyric acid 2-(3—diisopropylamino—l—phenyl—

propyl)—4—hydroxymethylphenyl ester,

(i)—2,2-dimethylpropionic acid 2—(3-diisopropylamino-1-

phenylpropyl)-4—hydroxymethylphenyl ester,

(i)—2—acetamidoacetic acid 2—(3—diisopropylamino—l—

phenylpropyl)-4-hydroxymethylphenyl ester,

(i)-cyclopentanecarboxylic acid 2—(3-diisopropy1amino-1-

phenylpropyl)-4-hydroxymethylphenyl ester,

(i)—cyclohexanecarboxylic acid 2-(3-diisopropy1amino—1-

phenylpropyl)-4—hydroxymethylphenyl ester,

_(i)—benzoic acid 2-(3-diisopropylamino-l—pheny1propyl)—

4—hydroxymethylphenyl ester,

R—(+)-benzoic acid 2—(3—diisopropy1amino-1-phenyl-

propyl)—4—hydroxymethylphenyl ester,

(i)—4-methylbenzoic acid 2-(3—diisopropy1amino-1—phenyl—

propyl)-4-hydroxymethylphenyl ester.

(i)-2—methylbenzoic acid 2-(3-diisopropylamino-1~phenyl-

propyl)-4-hydroxymethylphenyl ester,

(i)—2-acetoxybenzoic acid 2~(3-diisopropylamino-1-

phenylpropyl)-4-hydroxymethylphenyl ester,
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(i)-1—naphthoic acid 2-(3-diisopropylamino—1-pheny1-

propyl)—4—hydroxymethylpheny1 ester,

(i)-2—naphthoic acid 2-(3—diisopropylamino—l-phenyl-

propyl)-4-hydroxymethylphenyl ester,

(i)—4—chlorobenzoic acid 2-(3-diisopropylamino-1-phenyl-

propyl)-4—hydroxymethy1pheny1 ester,

(i)-4—methoxybenzoic acid 2-(3-diisopropy1amino—1—

phenylpropyl)-4—hydroxymethy1phenyl ester,

(i)-2-methoxybenzoic acid 2—(3-diisopropylamino—1-

phenylpropyl)—4—hydroxymethylphenyl ester,

(i)—4—nitrobenzoic acid 2-(3-diisopropylamino-1-phenyl-

propyl)-4—hydroxymethylphenyl ester,

(i)—2-nitrobenzoic acid 2-(3-diisopropylamino—1-phenyl-

propyl)—4—hydroxymethylphenyl ester,

(i)—malonic acid bis-[2-(3—diisopropylamino—1-phenyl-

propyl)—4—hydroxymethyl-phenyllester,

(i)—succinic acid bis-[2-(3-diisopropylamino-1—phenyl—

propyl)-4-hydroxymethyl-phenyl]ester,

(i)—pentanedioic acid bis-[2-(3-diisopropylamino-l-

phenylpropyl)-4-hydroxymethyl—phenyl]ester,

(i)-hexanedioic acid bis-[2-(3—diisopropylamino-1-

phenylpropyl)-4-hydroxymethyl-phenyllester.

B) Identical diesters represented by the general formula

III

Formula [II

wherein R1 is as defined above.
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Particularly preferred identical diesters are listed

below:

(i)-formic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-

formyloxymethylphenyl ester,

(:)—acetic acid 4~acetoxy—3—(3-diisopropylamino—1-

phenylpropyl)—benzyl ester,

(i)-propionic acid 2-(3—diisopropylamino-1—phenyl—

propyl)-4-propionyloxymethylphenyl ester,

(i)-n—butyric acid 4—n—butyryloxymethyl—2—(3-diiso-

propylamino-l—phenylpropyl)—phenyl ester,

(i)-isobutyric acid 2-(3—diisopropylamino-1—phenyl-

propyl)-4-isobutyryloxymethylphenyl ester,

(i)-2,2-dimethylpropionic acid 3—(3—diisopropylamino—1~

phenylpropyl)-4-(2,2—dimethyl—propionyloxy)-benzyl

ester,

(i)—benzoic acid 4-benzoyloxymethyl—2-(3—diisopropyl—

amino—1—phenylpropyl)-phenyl ester,

R-(+)-benzoic acid 4—benzoyloxymethyl-2-(3—diisopropyl-

amino—l—phenylpropyl)—phenyl ester,

(i)-pent-4—enoic acid 2-(3—diisopropylamino—1-phenyl-

propyl)-4—(pent-4—enoyloxymethyl)-phenyl ester,

cyclic oct—4—ene-1,84dioate of Intermediate 8,

cyclic octane-1,8—dioate of Intermediate B,

poly-co—DL-lactides of Intermediate B.

C) Mixed diesters represented by the general formula IV

 
Formula IV
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wherein R1 is as defined above

and

R2 represents hydrogen, C1-C5 alkyl or phenyl

with the proviso that R1 and R2 are not identical.

Particularly preferred mixed diesters are listed below:

(i)-acetic acid 2-(3-diisopropylamino—l—phenylpropyl)-4-

formyloxymethylphenyl ester,

(t)—benzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-

4-formyloxymethylphenyl ester,

(i)-benzoic acid 2-(3-diisopropylamino—1-phenylpropyl)—

4—acetoxymethylphenyl ester,

R—(+)—benzoic acid 2-(3—diisopropylamino-1—phenyl—

propyl)-4-acetoxymethylphenyl ester,

(i)—isobutyric acid 4-acetoxymethyl—2—(3—diisopropyl—

amino-1-phenylpropyl)—phenyl ester,

R-(+)-isobutyric acid 4—acetoxymethyl—2—(3-diisopropyl—

amino-1-phenylpropyl)—phenyl ester,

(t)-2,2—dimethylpropionic acid 4—acetoxy-3—(3-diiso-

propylamino—1-phenylpropyl)—benzyl ester,

(i)-2,2—dimethylpropionic acid 4-acetoxymethyl—2-(3-

diisopropylamino—1—phenylpropy1)-phenyl ester,

(i)-benzoic acid 4—benzy1oxy—3-(3-diisopropylamino-1-

phenylpropyl)-benzyl ester.

D) Benzylic monoesters represented by the general formula V

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1335



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1336

W0 99/58478 PCT/EP99/03212

Formula V

wherein R1 is as defined above.

Particularly preferred benzylic monoesters are listed

below:

(i)-formic acid 3-(3—diisopropylamino—1—phenylpropyl)-4-

hydroxybenzyl ester,

(:)-acetic acid 3-(3—diiscpropylamino—1-phenylpropyl)-4-

hydroxybenzyl ester,

(i)—propionic acid 3-(3—diisopropy1amino—1-phenyl-

propyl)-4-hydroxybenzyl ester,

(i)—butyric acid 3-(3-diisopropy1amino—l—pheny1propyl)-

4-hydroxybenzyl ester,

(i)—isobutyric acid 3-(3—diisopropylamino-l-phenyl-

propyl)-4-hydroxybenzyl ester,

(i)-2,2—dimethylpropionic acid 3—(3—diisopropylamino—1-

phenylpropyl)—4—hydroxybenzy1 ester,

(i)—benzoic acid 3-(3-diisopropylamino-1-phenylpropyl)-

4—hydroxybenzyl ester.

E) Ethers and silyl ethers represented by the general

formula VI

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1336



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1337

WO 99/58478 PCT/EP99/032 12

-16-

 
Fotmula VI

wherein at least one of R” and Ru is selected from C1-C5

alkyl, benzyl or -SiRaRgg as defined above and the other

one of Rm and R” may additionally represent hydrogen,

C1-C6 alkylcarbonyl or benzoyl.

Particularly preferred ethers and silyl ethers are

listed below:

(i)-2-(3-diisopropylamino—l—phenylpropyl)-4-methoxy—

methylphenol,

(i)—2-(3-diisopropylamino-l-phenylpropyl)—4-ethoxy-

methylphenol,

(i)—2—(3—diisopropylamino—l-phenylpropyl)~4-propoxy—

methylphenol,

(i)~2-(3—diisopropy1amino—1—phenylpropyl)—4—isopropoxy—

methylphenol,

(i)—2—(3—diisopropylamino-1-phenylpropyl)-4-butoxy-

methylphenol,

(i)-acetic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-

methoxymethylphenyl ester,

(i)-acetic acid 2—(3-diisopropylamino-1—phenylpropyl)~4-

ethoxymethylphenyl ester,

(i)—2-(3—diisopropylamino-1-phenylpropyl)—4-trimethyl-

silanyloxymethylphenol,

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 1337,



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 1338

W0 99/58478 PCT/EP99l032l2

_ 17 _

(i)-diisopropyl—[3—phenyl—3-(2—trimethylsilanyloxy—5—

trimethylsilanyloxymethylphenyl)-propyl]—amine,

(i)—[3-(3-diisopropylamino-1—pheny1propy1)—4-trimethy1-

silanyloxyphenyl]-methanol,

(i)—diisopropyl—[3-(S-methoxymethyl—2-trimethylsilanyl-

oxyphenyl)—3—phenylpropy1amine,

(t)-diisopropy1—[3-(5—ethoxymethyl—2—trimethy1si1anyl-

oxyphenyl)-3-phenylpropylamine,

(i)-[4-(tert.—butyl—dimethylsi1anyloxy)—3—(3—diiso—

propylamino—1—phenylpropyl)—pheny1]-methanol,

(i)-acetic acid 4-(tert.-butyl—dimethylsilanyloxy)-3-(3-

diisopropylamino—1—phenylpropyl)-benzyl ester,

(i)—4-(tert.—butyl—dimethylsilanyloxy)—3—(3-diisopropy1-

amino-1-phenylpropyl)-phenol,

(i)—acetic acid 4-(tert.—butyl-dimethylsilanyloxy)-2—(3—

diisopropylamino-1-phenylpropyl)-phenyl ester,

(i)—{3—[2-(tert.—butyl—dimethylsilanyloxy)-5-(tert.—

butyl—dimethylsilanyloxymethyl)—phenyl]-3—phenylpropyl}—

diisopropylamine,

(i)-[4-(tert.—butyl—diphenylsilanyloxy)-3-(3-diiso-

propylamino—1—pheny1propyl)-phenyl]—methanol,

(i)—acetic acid 4-(tert.—butyl—diphenylsi1anyloxy—

methyl)-2-(3—diisopropylamino-1-phenylpropyl)-phenyl

ester,

(i)-4-(tert.—butyl-diphenylsilanyloxymethyl)-2-(3—diiso-

propylamino—1-phenylpropyl)-phenol,

(i)—{3—[2-(tert.—butyl—diphenylsilanyloxy)-5-(Cert.-

butyl-diphenylsilanyioxymethyl)—phenyl]-2-phenylpropyl}-

diisopropylamine,

(i)-acetic acid 4-benzyloxy-3-(3—diisopropylamino-1-

phenylpropyl)-benzyl ester,

(i)-benzoic acid 4-benzyloxy—3—(3—diisopropylamino-1-

phenylpropyl)-benzyl ester,
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(:)—isobutyric acid 4-benzyloxy—3s(3—diisopropylaminos1—

pheny1propyl)—benzyl ester,

(1)-2~(3-diisopropylamino—1-phenylpropyl)-4—(lfi-D-

glucuronosyloxymethyl)—phenol.

F) Carbonates and carbamates represented by the general

formulae VII and VIII

3°I’“
go

Fomula VII 6
Formula VIII

. . . . 2
whereln Y, Z and n are as deflned above and wnereln R1

and R” represent a C1-C6 alkoxycarbonyl group or

R\

R5

BLCCF

wherein R‘ and R5 are as defined above.
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Particularly preferred carbonates and carbamates are

listed below:

(t)-N-ethylcarbamic acid 2-(3-diisopropylamino-1-phenyl-

propyl)-4-hydroxymethylphenyl ester,

(i)-N,N-dimethylcarbamic acid 2—(3—diisopropy1amino-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—l-

phenylpropyl)-4-hydroxymethylphenyl ester,

(i)—[2—(3—Diisopropylamino—1—phenylpropyl)-4-hydroxy-~

methyl?phenoxycarbonylamino]acetic acid ethyl ester

hydrochloride,

(i)-N-ethylcarbamic acid 3-(3—diisopropylamino-1—phenyl—

propyl)-4—N—ethylcarbamoyloxybenzyl ester,

(i)—N,N—dimethylcarbamic acid 3-(3—diisopropylamino~1-

phenylpropyl)-4-N,N-dimethylcarbamoyloxybenzyl ester,

(i)-N,N—diethylcarbamic acid 3—(3—diisopropylamino—1—

phenylpropyl)-4-N,N-diethylcarbamoyloxybenzyl ester,

(i)-N-phenylcarbamic acid 3—(3—diisopropylamino—1-

phenylpropyl)-4-N-phenylcarbamoyloxybenzyl ester,

(:)-{4—[2-(3-diisopropylamino—1—phenylpropyl)—4—hydroxy—

methylphenoxycarbonylamino]-butyl}—carbamic acid 2—(3-

diisopropylamino—1-phenylpropyl)-4-hydroxymethylphenyl

ester,

(i)—carbonic acid 2-(3—diisopropylamino-1-phenylpropyl)-

4-hydroxymethylphenyl ester ethyl ester,

(i)-carbonic acid 2-(3—diisopropylamino-1-phenylpropyl)-

4—hydroxymethylphenyl ester phenyl ester,

(i)-carbonic acid 2-(3-diisopropylamino-l—phenylpropy1)-

4-ethoxycarbonyloxymethylphenyl ester ethyl ester,

(r)-carbonic acid 2-(3-diisopropylamino—1-phenylpropyl)-

4—phenoxycarbonyloxymethylphenyl ester phenyl ester.
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G) 3,3—Diphenylpropylamines selected from

(i) compounds of the formulae IX and IX‘

0 0 wkML
/K /\-

Formula IX
Furmub IX‘

wherein o and p are the same or different and represent

the number of methylene units + CH2} and may range from

Oto6, '

(ii) (i)—Benzoic acid 2-(3-diisopropylamino—1—phenyl—

propyl)-4—su1phooxymethyl—phenyl ester

(iii) Poly—co—DL-lactides of 2—(3-diisopropylamino-

phenylpropyl)-4-hydroxymethyl-phenol

(iv) (i)—2-(3—Diisopropylamino—1-phenylpropyl)-4~(1B-D-

glucuronosyloxymethyl)-phenol having the formula
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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.

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:

A process for the production of phenolic monoesters rep-

resented by the general formula II

Fcrmuia H

as defined above, which comprises treatment of a compound of

the formula

»«=X©£°”NTYA A
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with an equivalent of an acylating agent selected from

O

1 IIR -C-LG

wherein LG represents a leaving group selected from halo-

genide, carboxylate and imidazolide and R1 is as defined

above, in an inert solvent in the presence of a conden-

sating agent.

Preferably, the acylating agent is selected from

O O O
” II II1 1 1

R -C—Hal or R —C-O—C—R,

wherein Hal represents a halogen atom, preferably a chlorine

atom, and R1 is as defined above.

A process for the production of phenolic monoesters repre-

sented by the general formula II’
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as defined above, which comprises treatment of two equiva-

lents of a compound of the formula

with an acylating agent selected from

O o o O
H I] H 4-."

C‘ n'CHal—C—(CHfl,-C—Hal or

L_o__J

wherein Hal represents a halogen atom, preferably a chlorine

5/COIII.

Hence, in these processes, an Intermediate B having the

formula

 

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
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is 0-12), respectively, if polyfunctional acylating agents

(e.g. acid halides, preferably acid chlorides of dicarboxylic

acids) are used.

The Intermediate B as used in the processes for the produc-

tion of the 3,3-diphenylpropylamines according to the present

invention can be in the form of a racemic mixture or of op-

tically active compounds in accordance with the formulae

shown below:

 
 

QH H OH H ‘_ OH

A if
intermediate R3 Intermediate R-(+) intermediate S-(-)

Alternatively, structures of formula II or II’ may be obtain-

ed by regioselective deprotection of a protected benzylic hy-

droxy group (chemically or enzymatically: T. W. Greene, P. G.

M. Wuts, "Protective Groups in Organic Chemistry", 2nd Ed.,

J. Wily & Sons, New York 1991).

The identical diesters represented by the general formula III
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as defined above can be prepared by a process which comprises

treatment of a compound of the formula

A NT  
with at least two equivalents of the acylating agent

R1—C(=O)—LG as defined above.

Thus, the aforementioned di-acyl compounds are readily acces-

sible 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 compounds of formula I with

acylating agents in the presence of suitable catalysts. In

the above process, the following Intermediate A

. °"" Y

HO NY
A A

 

 
wherein R‘ denotes a benzyl group can be used instead of In-

termediate B. The Intermediate A can be used in the form of a

racemic mixture or of optically active compounds (similar to

Intermediate B).

Benzylic monoestes represented by the general formula V
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r-cumin V

wherein R1 is as defined above can be prepared by a process

which comprises treatment of a compound of the formula

HA°“Y
O

at room temperature and under anhydrous conditions with

activated esters in the presence of enzymes selected from

lipases or esterases.

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 in-

termediates 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, “Pro-

tective 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 R}CO can be introduced more conveniently and in

only one step if Intermediate B is treated at room tempera-
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ture and under anhydrous conditions with activated esters

(e.g. vinyl acylates, isopropenyl acylates) in the presence

of enzymes such as lipases or esterases.

The mixed diesters represented by the general formula IV

 
Formula N

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

R1’ 0 OH \]T/
TA/\ 1 ‘I’
 

 Fomlula V

wherein R1 is as defined above or of a phenolic monoester

represented by the general formula II

YO
Y

Y 
Formuia ll
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as defined hereinbefore.

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.

Ethers represented by the general formula VI

0 Fotmula VI

as defined hereinbefore wherein R“ is hydrogen can be pre-

pared by a process which comprises reacting a compound of

the formula

with an alcohol R”-OH in the presence of an esterification

catalyst.
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A further process for the preparation of ethers represented

by the general formula VI

 
Formula VI

wherein R” and R“ are as defined hereinbefore, comprises

acid or base treatment of free benzylic alcohols selected

from

and

and
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OI‘

0 Formula VI

wherein Rm is hydrogen and R11 is as defined above or

Formuia VII

wherein R12 is hydrogen and R13 represents a C1-C6 alkoxycar-

bonyl group or

R4

V N—CO-

R5

wherein R‘ and R5 are as defined above

or of benzylic acylates selected from
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