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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 of the following

fimctional 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 from

amines and carboxylic acids.

The MetaChiral ODMTM is a type II 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, formula I set forth above may include a proviso that

excludes compounds represented by the generic formula disclosed in US 5585374.

In certain embodiments, formula I set forth above may include a proviso that

excludes compounds represented by the generic formulas disclosed in both US 6436964

and US 5585374.

Compounds offormula 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 with 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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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 formula I and R3 is a lower alkyl

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 in = 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 tziacetoxyborohydride and is substantially complete in one to 24

hours (see for example A. F. Abdel-Magid et al., J Org. Chem., _6_L 3849 (1996)) or can

be carried out in a prot:ic solvent (e.g., methanol) with the aid of sodium

cyanoborohydride, optionally in the presence ofmolecular 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

tetrahydrofuran at temperatures of -20°C to 0°C - ambient temperature.

Scheme 2
O .

/[L R
H3C\N R, + Fjym _______, (1)

,6 A
“a0 (6) (7)

Starting material (1) is either commercially available or can be prepared by

coupling the appropriate Weinreb amide (6) (See Nahm et al., Tetrahedron Lett., Q,

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 R3CO0alkyl 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).

V An alternative route to obtain compounds (1) consists ofreacting 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)phenethyl derivative, which can undergo Nef reaction to yield the wished keto

derivative 1. This kind ofpathway is well documented in the experimental part and in the

literature.

A preferred_si1ni1ar 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 ofordinary skill in the art.

Scheme 3

 
(10) (5)

In Scheme 3, step A, for example, cyclohexanecarbonyl chloride is added to a

mixture of the suitable benzylzinc chloride(bromide) and an appropriate palladium

catalyst, e.g., dichlorobis(tripheny1phosph.ine)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 ofammonium

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 alkylated 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 of between

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 ‘(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. Morespecifically, 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 ofa suitable base, such as aqueous

sodium carbonate or hydroxide to provide a pH fiom 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

  

O H HO R, O .Ra

St A St B K

3 R (1)
(11) R (12) R (13)

X/F: lstepc
R

R3 0 3

StepD [AK \
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, and Structure", 2nd Edition, McG:raw-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, the 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 equivalent_s 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 ofthe alkene (15), wherein X is a suitable leaving group, to provide compound

(14). For example, ketone (1) is combined with an excess ofalkene (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, LI)A,

KN(Si(CH3)3)2, NaN'l-I2, sodium ethoxide, sodium methoxide and the like. Potassium tert-

butoxide is the preferred suitable base. The reaction is then quenched wifli 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—I-Iill, 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 turns to a pale

yellow color. Then a reducing agent such as Me2S or tributylphosphine is added.

Concentration provides the intermediate dimethyl acetal ofaldehyde (3). This dimethyl

acetal is readily hydrolyzed under standard acidic conditions to provide aldehyde (3).

Alternatively, direct acidic work-up of the cmde reaction mixture provides aldehyde (3).

Alternatively, aldehyde (3) can be obtained directly by ozonolysis of (14) in a non-acetal

fonning 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.

 /CH0 Step Ai H—R5—R4
R (3) (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), lies 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 R3 A-IO Ra R:-\0 R3 R2/o R, + H\R/R4
A‘ -—>—| \ 0———>-I v°’”’ ’\ CHO 5

I O\ ‘R O \Ra l (4)
R 0. R‘ R O‘ E R ‘Re R

Re (2) Re (17) (18)
(19)

R2/o R,
AK

I R5__R4

R I(R, notH)

For the synthesis of(compounds I where R2 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 intennediate (17), which is etherified

by reaction with a base, for example NaH or potassium tert-butoxide or NaNH2 or LiNI-I2

or others in a suitable solvent e.g. tetrahydrofuran, aflbrding the alkoxide, which is then

reacted in situ with the appropriate R2-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 alkylation

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 ofapproach can be usefiil for the synthesis of libraries of

. compounds (I) introducing different amine moieties and diflerent R3 goups at the same
time.

Scheme 7

(20) 
In scheme 7 R3 is a lower alkyl group or the two Ra groups are linked forming a

1,3-dioxolanyl or 1,3-dioxanyl group. An appropriate commercial benzyl derivative

(with X = halogen or rnethanesulphonyloxy or p-toluenesulphonyloxy groups) can be .

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). '

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 TI-IF or Et2O or DMF 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, DMF, 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 I

I 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 from compounds (29) by simple

deprotection of the carbonyl functionality. The reaction of R3-M (where M is a metallic

salt, such as lithium or magnesium halide) with compoimds (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 THF or Et2O or others at —78°C — reflux.

Stereoclzemistm

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

.formula 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., "Enantiomers, Racemates,

and Resolutions", John Wiley and Sons, Inc., 1981. For example, chiral chromatography

with a suitable organic solvent, such as ethanol/acetonitrile and Chiralpak AD packing, 20

micron can also be utilized to effect separation of the enantiomers.

The free bases of formula 1, 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 fonnula 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-HT1,s_ antagonist or an

antagonist of one or more additional class of receptors. 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 oLl-adrenergic

antagonists, for the therapy of lower urinary tract symptoms, whether or not these are

associated with BPH. Preferred otl-adrenergic antagonists suitable for administration in

combination with a compound of formula I are, for example, prazosin, doxazosin,
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terazosin, alfuzosin, and tamsulosin. Additional ocl-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 offormula I are found in Leonardi et al., J Pharmacol. Exp. Iher. _2_92: 1027-

1037, 2001 (e.g., Rec 15/3079), U.S. Patent No. 6,071,920, other phenylpiperazine

derivatives described in W0 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 fonn11laI 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, cynnoxicam, ibuproxam, nabumetone, tolmetin, amtolmetin. Accordingly,

each ofthe foregoing are non-limiting examples of COX 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 offormula 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 of formula 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, allarrtoin, glycerine, vitamin-A and E

oils, mineral oil, phosphate buffered saline, .PPG2 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, corn 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, polyvinylpyrrolidone 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.

‘ 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 lyophflized A

composition. In general, any delivery ofactive 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 fonns may be prepared by mixing the active agents of the

present invention with a pharmaceutically acceptable carrier and any other desired
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additives as described above. The mixture is typicallymixed until a homogeneous

mixture ofthe active agents of the 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 fonned as dry or moist granules.

Dosage forms 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 <711>. In a preferred embodiment,

immediate dosage forms release at 75% ofactive ingredient within about 45 min.

Dosage forms 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 ofactive agent delivery that occurs when the

active agent is released fiom 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 ofthe 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 fonnulated to deliver active agent in a biphasic

manner, comprising a first "immediate release phase", wherein a fiaction ofactive

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 s_o as to form a unit dosage

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2014



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2015

W0 03/106421 -25~ PCT/EP03/06290

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 V

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 crosslinlced 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 I

mixture ofthe 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 forms may be used for delayed release and sustained release of the

active agents of the present invention. ‘ I

The -pharmaceutical compositions and unit dosage forms ofthe 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 caniers. Such polymers include, but are not limited to,

polyvinylpyrrolidone, pyran copolymers, polyhydroxypropylmethacrylamidophenol,

polyhydroxyethylaspartamidophenol, and polyethylenoxypolylysine substituted with

palmitoyl residues. V

Administration

The pharmaceutical composition or unit dosage forms of the present invention

may be administered by a variety ofroutes, such as the oral and enteral, intravenous,

intramuscular 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). ‘

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 ofneuromuscular dysfimction of the lower urinary tract described by E.

J. McGuire in “Campbell’s UROLOG ”, 5"‘ Ed., 616-638, 1986, W.B. Saunders

Company, and patients affected by any physiological dysfimction related to impairment

of 5-HT1 A receptor function. Such dysfimctions include, without limitation, central-

nervous-system disorders such as depression, anxiety, eating disorders, sexual ,

dysfunction, 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 fi-equency, 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 dysfunction (such as anxiety,

depression, hypertension, sleep/wake cycle disorders, feeding behaviour, sexual fimction 4

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 of the 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 timing of

the therapeutic regimen is routine in the light ofthe guidelines given herein.
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The dosage ofthe 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 efiective 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 fiequencies 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 ofdysuria

simultaneously, such as, for example, urgency and excessive frequency ofurination or

bofli, and these may be reduced using the methods’ ofthe present invention. In the case of

incontinence, any reduction in the frequency 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 invention 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 ofthe

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 dysfimctions under treatment with 5-HT”, 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 of the invention

may be administered in combination with more antimuscarinic, ocpadrenergic antagonist,

5-HT1A receptor antagonist, or COX inhibitors or NO releasing derivatives thereof, for

the therapy of lower urinary tract symptoms. Examples of antimuscarinics, otradrenergic

antagonists, 5-HT1A receptor antagonist, COX inhibitors and N0 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 ofadministration may be fine-tuned and such fine-tuning is

routine in the light ofthe guidelines given herein. ‘

Uses-Methods for Treatment

Without wishing to be bound by theory, it is believed that administration of 5-

HT1A 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 dysfunctions 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 micturition. 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 dysfimction.

The following examples represent typical syntheses of the 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-Qyclohexyl-2-oxoethylQ-benzonitrile (Compound la).

To a solution of 0.47 g of 2-tolunitrile in 4 ml ofTHF was added 0.535 ml of 1,3-

dimethyl-3,4,5,6-tetrahydro-2(11-l)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-methoxycyclohexanecarboxamide in 4 ml of THF.

Afler 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 of brine, 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, 6): 1.10-2.05 (m ,10H); 2.45-2.60 (m, 1H); 4,00 (m, 2H); 7.20-7.43 (m,

2H); 7.48-7.70 (m, 2H); '

3- 2- ano hen l -4-c clohex 1-4-oxobu aldeh de dieth l acetal Corn ound lb

To a suspension of414 mg of 60% NaH oil dispersion in 10 ml ofanhydrous DMF was

added drop wise during 6 min under a nitrogen stream, a solution of 1.84 g of compound

la in 5 ml of DMF 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 HC1, 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.

1H-Nl\/[R (CDCI3, ®:_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, 1H); 1.93-2.08 (m, 2H); 2.38-2.50 (In, 21-I); 3.39-3.51 (m, 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-(2-Cyanophenyl )-4-cyclohegyl-4—oxobutflaldehyde (Compound lc)

A mixture of 1 g of the compound lb, 9.5 ml of 50% aq. trifluoroacetic acid and 19 ml of

CH2Cl2 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, ®: 1.01-2.11 (m, 10H); 2.31-2.43 (in, 11-1); 2.64 (dd, 1H); 3.29-3.41

(m, 11-1); 4.78 (dd, 1H); 7.25-7.37 (m, 1H); 7.39-7.53 (in, 2H); 7.61-7.64 (m, 1I-I); 9.62-

9.68 (In, 1H).

 

A mixture of0.197 g ofthe compound 1c, 0.177 g of 8-(N-methyl-2-aminoethoxy}

quinoline, 0.31 g of sodium tiiacetoxyborohydride, 0.17 ml ofAcOH and 6 ml of CH2Cl2

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, é):I1.11-1.40 (m, SH); 1.51-1.60 (m, 1H); 1.61-1.83 (m, 61-I); 1.85-2.02 ‘

(m, 2H); 2.30-2.52 (in, 51-1); 2.95-3.08 (m, 2H); 4.26-4.38 (m, 21-I); 4.50-4.61 (m, 1H);

7.11 (d, 1H); 7.32-7.38 (m, 1H); 7.39-7.57 (m, 41-1); 7.67 (cl, 1H); 8.15 (d, 11-1); 8.92-8.99

(m, 1H).

[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 of Example 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 (3x10 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-CyanophenyI)-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.

[H-NMR (CDCI3, Q: 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, 1H).

[M+H]+ = 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 ofthe

compound ofExample 1. Purification by flash chromatography (CH2Cl2 - MeOH / NI-I3

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, 31-I), 4.57-4.77 (m, 11-1), 6.96-7.07 (m, 3H),

7.32-7.47 (m, 2H), 7.54-7.63 (m, 111); 7.66-7.74 (m, 1I-I).

[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, 5H), 1.41-2.90 (m, 16H), 2.58-2.76 (m, 21-1), 3.74 (3,

31-1); 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 (in, 2H); 7.57-7.69 (In, 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 5HT;A-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 of cold 5 mM Tris and 5 mM EDTA

buffer (pH 7.4) and immediately frozen 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 MgClfi, 10 mM pargyline (Fargin et al., Nature §§§, 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 of the test compounds. Non-specific binding

is determined in the presence of 10 p.M 5-HT. Incubation is stopped by addition ofcold

Tris-HC1 buffer and rapid filtration through a 0.2%-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. .1 Physiol. E, E97-E102 (1978). The IC5o value is

converted to an aflinity constant1(Ki) by the equation of Cheng Prusoff (Cheng Y. C., _
et al., Biochem. Pharmacol. 22, 3099-3108 (1973)).

Example 7 Eflects on rhythmic bladder-voiding contractions induced by bladder

filling in anaesthetised rats

A. Method:

Female Sprague-Dawley rats weighing 225-275 g (Crlz 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 (Guarneri, Pharmacol. Res.

@1173, 1993). Briefly, the rats are anaesthetised by subcutaneous injection of 1.25 g/kg
(5 rnl/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/TI 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 tilled 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.

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;,.) are computed by means oflinear 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., Quart J. Pharm. Pharmacol. _1_1, 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. Then,

130: 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 fimction of the reflex efferent arrn. 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 [Crlz 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. E: 175, 1991).

Briefly, the rats are anaesthetised by intraperitoneal administration of 3 rnl/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 freed fi'om adhering

tissues, emptied and then cannulated 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 of the 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 cannula is connected through a T—shaped tube

to a pressure transducer (Statham P23XL) and to a peristaltic pump (Gilson minipuls 2)
for continuos 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 infusion of saline

into the bladder is continuously recorded on a polygraph (Rectigraph-8K San-ei with

BM6l4/2 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 contraction 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 ofthe values observed in the cystometrograms recorded

in an initial period of30-60 minutes. Following determination ofbasal BVC and MP, the

infusion is interrupted and the test compounds are administered orally by a stomach tube.

Bladder infusion 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 after

treatment. Compounds are administered in a volume of2 ml/kg and groups of control

animals receive the same amount ofvehicle (0.5% methocel inhwater) orally.

Statistical analysis

Data are expressed as mean :1: standard error. The percent changes ofBVC and

MP versus the basal values, as well as A values (difference in ml or mmHg) ofBVC 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. I

Statistical analysis on BVC and lVlP values, as well as on A values, is performed

by S.A.S./STAT sofiware, version 6.12. The observed diflerences between vehicle

(control) and test treatments are evaluated on A values ofBVC and MP, whereas the

differences 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:

The inhibitory effect of 5-HTM-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. .1 Pharmacol., L1]: 15', 1985) with minor

modifications as described below.

Male Sprague-Dawley rats [Cr]: CD® (SD) IGS BR] weighing 150-175 g fiom

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 ofthe 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-HT1A

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 with

control (vehicle) group, expressed as per-cent inhibition, was used to quantify the

antagonistic activity.
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CLADVIS

1. A compound having the general formula I

 

R1

R5"'R4

"3 m
R3

wherein _

R represents a hydrogen atom or one or more halogen atoms or (C1-C5)-alkyl, (C1-

C5)-alkoxy, (C1-C5)—all<ylthio, hydroxy, halo, (C2-C5)-alkenyl, (C2-C5)-alkynyl, (C1-C5)-

haloalkyl, (C1-C5)-haloalkoxy, (C1-C6)-hydroxyallcyl, alkoxy-(C1-C5)-alkyl, nitro, amino,

(C1-C5)-amjnovalkyl, (C1-C6)-alkyla.mino, N-(C1-C5)-alkylamino-(C1-C5)-allcyl, N, N-di-
(C1-C5)-alkylamino, acylamino, (C1-C5)-alkylsulphonylamino, aminosu1phonyl,(C1-C5)-

alkylaminosulphonyl, cyano, aminocarbonyl, N-(C1-C5)-alkylaminocarbonyl, N, N-di-

(C1-C5)-allcylaminocarbonyl, (C1-C5)-alkoxycarbonyl, (C1-C5)-alkylcarbonyl,

alkylcarbonyl-(C1-C5)-alkyl, formyl, alkanoyloxy-(C1-C5)-alkyl, (C1-C5)-

alkylaminocarbonylarnino, (C1-C5)-allcylsulphinyl, (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 ofthe formula

-CH(OR2)- where R2 represents a (C1-C5)-alkyl, (C2-C5)-alkenyl, (C2-C5)-alkynyl or

cycloalkyl group, each ofwhich 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)-alkoxycarbonyl, (C1-C5)—alkylcarbony1,

alkoxyalkyl, aminocarbonyl, N-(C1-C5)-alkylaminocarbonyl, N, N-di-(C1-C5)-

alkylaminocarbonyl groups and R9 is selected from the group consisting ofaryl,

heteroaryl, aryloxy, heteroaryloxy, arylalkoxy, 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)NR1oR11 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)—alkyl, (C2-C5)—alkenyl, (C2-C5)-alkynyl, cycloalkyl, aryl or

heterocyclic group, each of which 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 substituents. R, defined as above;

A represents CH or N,

R5 represents

 
or

(where R4 is bound to the right of each group)

m and n are independently l or 2,

R5 represents H or alkyl,

R7 represents 0, S, NR5 or CH2;

B represents a bond, 0, S, NR5 or CH2; and 5

——-———— 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 from the group consisting of alkyl, alkoxy, alkylthio, hydroxy, halo, haloallcyl,

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)—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

. \ "\/RmM24;/J
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, alkylthio,.nitro, amino, cyano, N-(C1-C5)-alkylamino,

N, N-di-(C1-C5)-alkylamino, aminocarbonyl, N-(C1-C5)-alkylaminocarbonyl, N, N-di-

(C1-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 fiom the group consisting of alkyl, alkoxy, halo, haloalkyl, ni1Io,

amino, all<y1amino, N, N—di-alkylamino, 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, allcylamino, N, N-di-alkylamino, aminocarbonyl and alkoxycarbonyl

groups; or R4 represents a bicyclic heteroaryl radical of formula

0

0

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,

alkanoyloxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, , amino, N-alkylamino and N,N,- di-

alkylaminog 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,

‘ 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

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2029



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2030

wo 03/106421 -40- PCT/EP03/06290

 
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

 

4. A compound according to claim 1 or claim 2 wherein R5 represents

Te
_H_N

wbate

5. A compound according to any of claims 1 to 4 wherein R3 represents a hydrogen atom

. or a (C1-C5)-alkyl, (C2-C5)—aJ.l§enyl, (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 ofclaims 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, (C1-C5)-alkoxy or (C1-C5)—haloalkoxy groups.

9. A compound according to claim 8 wherein R4 represents a 5-(2,3—dihydro-1,4-

_benzodioxinyl), 4-indolyl, 8-quinolyl, 2-methoxyphenyl, 2,6-dimethylphenyl, 4-fluoro-2-
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methoxyphenyl or 2-(2,2,2—1rifluoroethoxy)-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-cyclohexy1—4-oxobutyl]-4-(2,6-dimethylphenyl)-piperidine,

0 1-[3-(2-Cyanophenyl)-47cyclohexyl—4—hydroxybutyl]—4-(2,6-dimethy1phenyl)-

piperidine or

0 1-[3-(2-Cyanophenyl)-4—cyc1ohexyl-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 ofreducing the fiequency of urinary bladder contractions in a mammal in

need of such treatment, the method comprising administering an effective amount ofa

compound according to any ofclaims 1 to 10 or ofa 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 ofa 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 difficulty 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. I

17. A method according to any ofclaims 12 to 16 wherein the compound or composition

is administered in combination with an antimuscarinic or on; 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 on antagonist is prazosin, doxazosin,

terazosin, alfuzosin or tamsulosin.

20. A method for treating disorders ofthe central nervous system caused by serotoncrgic

dysfunction, the method comprising delivering an effective amount of a compound

according to any one of claims 1 to 10 or ofa 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 cxtracorporeal 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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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)
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1. E] Claims Nos.: -
because they relate to subject matter not required to be searched by this Authority, namely:

seetFURTHER INFORMATION sheet P_CT/ISA/210

2. CI Claims Nos.: ~
. because they relate to pans of the international Application that do not comply with the prescribed requirements to such

an extent that no meaningful international Search can be carried out, specifically:

3. U 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 lntemational Searching Authority found multiple inventions in this intemationai application, as follows:

1». E] As all required additional search fees were timely paid by the applicant, this international Search Report covers allsearchable claims.

2. '3 As all searchable claims could be searched without effort justifying an additional fee, this Authority did. not Invite payment
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3. As only some of the required additional search lees were timely paid by the applicant. this lntemational Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search lees were timely paid by the applicant. Consequently, this lntemational Search Report is
restricted to the invention first mentioned In the claims; it is covered by claims Nos.:

Remark on Protest E’ The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.
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Continuation of Box I.1

Although ciaims 12-22 are directed to a method of treatment of the

human/animai body, the search has been carried out and based on the
aiieged effects of the compound/composition. '

Continuation of Box 1.1

-Rule 39.1(1v) PCT - Method for treatment of the human or anima1 body by
therapy
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(54) Title: ASSAY

(57) Abstract: The invention relates to an assay to establish the affinity of compounds at the "ether-a—go-go" (ERG) potassium
(K+) channel, in particular the human ERG (hERG) potassium channel, using a labelled inwardly rectifying potassium channel
(IKR) blocker. This assay is useful to identify compounds with undesirable effects on cardiac repolarisation in man, in particular the_
propensity to prolong the QT interval in the electrocardiogram.
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Assay

The invention relates to an assay to establish the affinity of compounds at the “ether-a-

go-go" (ERG) potassium (K") channel, in particular the human ERG (hEFtG) potassium

channel, using a labelled rapid delayed rectifying potassium channel (IKR) blocker, for

example [3H]-dofetilide or [‘°'H]-MK-499. This assay is useful to identify compounds with

undesirable effects on cardiac repolarisation in man, in particular the propensity to

prolong the QT interval in the electrocardiogram, which may lead to Torsades de

Pointes.

In recent years the development of some compounds proposed for therapeutic use has

been abandoned in late phase drug development due to the detection of undesirable

effects o__n_ cardiac ‘repolarisation in man. The effects ofgthese drugs are assessed in

terms of the QT interval inthe electrocardiogram (ECG), The QT interval is the portion
of an, ECG. that represents the time from the beginning of ventricular depolarization to '
the end of ventricular repolarisation, Because the QT interval can be affected by heart

rate lengthening with a decrease in heart rate and shortening with an increase in_hea_rt

rate, th_e_.;Q_T is, often "corrected" for heart rate, resulting in the QT; interval. in rare
cases the administration of some drug molecules results in a prolongation of the QT
interval of the ECG in man. The ECGs of these patients resemble those of individuals

suffering from an inherited disorder known as long QT syndrome. Drug-induced

ventricular fibrillation, in these cases, can eventually lead.to sudden death (Morganroth
4 et_al..(1993).Am_ J Cardiol. 72, 26B.-_31B; De.Ponti.F. etal., (2000) Eur J._Clin.

Pharmacol. 56, 1-18). A number of drug molecules, includi_ng,»E-4031,cisapride and

terfenadine, are all known to prolong the QT interval of. the electrocardiogram in man

(Fuliki A, et al. (1994), Cardiovascular Pharmacol. 23: 374-378; Van Haarst AD et al.,

(1998) Clin Pharmacol. Ther. 64: 542-546; Honig P.K. et al. (1993) J.A.M.A. 269; 1513-

1518).

The launch of new drugs with undetected potentially cardiotoxic side effects could have
hazardous consequences and could trigger lethal cardiac dysrhythmias in patients.
Late detection of QT prolongation, induced by compounds of pharmacological interest
can impede drug discovery and development programs, and consequently have a
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profound impact on the outcome of a program. It is desirable, therefore, to test for the

potential cardiotoxic side effects of compounds at an early stage of drug development.

According to the invention there is provided an assay that comprises, or consists of, the

following steps:

a) incubation of cells expressing ERG or membranes derived from cells expressing

ERG or membranes derived from tissue expressing ERG with labelled IKR

blocker in assay buffer in the presence or absence of different amounts of a test

compound or a mixture of test compounds;

, b). determination of specifically bound labelled IKR blocker;

c) calculation of the_i_nhibition of labelled lKR,blocker:binding by the test compound

I .or mixture of test compounds.

The, assay _is,,useful as a preclinical predictive indicator for identification of compounds

with _a propensity to prolong the QT interval in man. The assay is a competitive binding

assay that measures the ability of a test compound or mixture of compounds to ,

displace labelled IKR blocker from the ERG K" channel (ether-a-go-go KT channel,
herein called ERG). The assay can be performedina high throughput test: system. In
conjunction with structure-activity relationships (SAR), ligand binding assays using
labelled IKR blockers can_ be used to assist in the design of, new drugs devoid of, or with

reduced vaffinityto ERG, _in particular human ERG (hERG).

The assay buffer used is particularly important for optimising binding of the IKR blocker

or test cornpou_nd(s) to, ERG. it has been found thathoptimal assay performance is

achieved usinga Tris based buffer (pH 7._2nto 76, preferably pH 7.4 at room
temperature) containing potassium (K") ions. Potassium ions in the assay ‘buffer may
be provided, for example as potassium choride (KCI). The concentration of potassium
ions innthe assay buffer determines the predictive value of the assay. Assays
performed in assay bufferncontaining from 7.5 to 12.5mlVl KCl, preferably from 8.5 to
11.5mM _KCl, most preferably 10mM KCI are particularly useful to provide an lC2o valu_e
predictive of onset of QT prolongation.

The assay buffer of the invention preferably comprises or consists of Tris.CI and KCl.

Optionally, MgCl2 may be included in the assay buffer.
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The concentration of TrisA.Cl in the assay buffer is preferably from 30mM to 100mM

Tris.C|, more preferably from 30mM to 70mM Tris.C|, yet more preferably from 40mM to

60mM Tris.C|, further preferably from 45mM to 55 mM Tris.C|, most preferably 50mM

Tris.C|.

The concentration of KCI in the assay buffer is preferably from 5 to 20mM KCI, more

preferably from .6 to 15mM KCI, yet more preferably from 7.5 to 12.5mM KCI, further

preferably from 8.5 to 11.5mM KCl, most preferably 10mM KCI.

In aparticularly preferred embodiment, the assay buffer comprises or consists of from

30 to _100ml\_/l 'l'ris.Cl.and from 5 to 20mM KCI, preferably. from 30 to 70mM or from 30

Oomlt./l Tris_.lQl~an_~cl .from 6 to 1.5mM |_<CI; yet more preferably from 40 to.60mM Tris.Cl
and from 7.5 to :12.5mM KCI; furtheripreferably, from_45_ to 55mM Tri.s.Cl'ar_td f_ro_m.8.5_to
:1'it§':_rnM KCI. 0

It is payrticularly preferred thatvthe, assay buffer comprise or consist of 50mM Tris,Cl and

.1_,0rnM. _KCl. ._ ., _ ..

if M.gCl§'is included in the assay buffer, the concentration of MgCl2 is preferably from

0.6mh___/l ito _2.0m_l\‘/:|_,.MgC_l2, more.preferab|y from 0.6mM_ .to 1.6mM MgC|2, yet more

to .1.4m.M' MgCl2,.further. preferably from 0.9ml\_/l»to_1_.3rnM
yet further preferably from ‘l..0mM to Mg'Cl-2, most preferably or

In apreferred embodiment the assay buffer used comprises or consists of from 30 to

;10.0_mll/:| Tris.C|, from 5 to 20mM KCI, and from 0.6 to 2.0mM_MgCl2; pre_ferably from 30
to100ml\./l Tris.Cl or front so to 70mM Tris.C|, from 6 to l5mM Kci, and from 0.6’ to

.0mM MQCI2; yet more preferably from 40 to 60mM Tris.C|, from 7.5 to 12.5mM KCI

andfrom 0.8 to 1.4mM MgCl2; further preferably from 45 to 55mM Tris.C|, from. 8.5 to

A11.5mM KCI and from 0.9 to 1 ,3mM MgCl2 or from 1.0 to 1.2mM MgCI2_

_1"'.he assay buffer may comprise or consist of 50mM Tris.Cl, 10mM l<Cl and 1.0mM
MgCl2; er 50mM Tris.C|, 10mM KCI and 1.2mM Mgcrg.

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2044



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2045

W0 03/021271 PCT/]B02/03618

4

It is preferred that the assay buffer be at a pH between 7.2 and 7.6 at room

temperature; it is particularly preferred that the assay buffer be at pH 7.4 at room

temperature.

5 The ERG gene (cDNA) can be from a vertebrate or invertebrate source; for vertebrates

the ERG gene may be from a mammalian source (e.g. human, simian, bovine,‘ porcine,

canine, rabbit, guinea pig, rat, or mouse) or an invertebrate source such as an insect

source (e.g. drosophila). A prokaryotic homologue of mammalian ERG may be used. It
is preferred that the ERG gene be mammalian ERG, in particular human ERG (hERG)

10 or canine ‘ERG (cERG).

__'gen&e.,_rnay be expressed in a mammalian cell line e.g. ,HEK—293 (Human
kidney).cells, CHO (Chinese hamster ovary) cells; CHL (Chinese hamster

lun.g)Mcells,.COS (monkey) cells; or in an insect cell line e.g. SF9. A baculovirus vector

15 system, can be used for expression of ERG in a compatible insect cell, line-

A.lter_nativ_ely',:_ERG. may be_ expressed in yeast or bacterial cells. It is preferred that the
ERGgene is hERG for CERG and is expressed in eith_er»HEK.-2.93, CHO or CHHL cel|s._

il'_he_,,assay may, be performed using whole cells _expressing ERG__or.,mem._brane
20 preparations? de__ri_ved from cells expressing ERG, or membrane preparations derived

from tissue expressing ERG.

,lKR,b|ocl<er (selective inhibitor of the rapid component. of delayed
rectifier .potas_sium__ current), .which prolongs the action potential duration and the

25 effective refractory period in a concentration-dependent manner. Clinical studies have
' demonstrated that dofetilide is effective ingtreating patients with atrial as well as

ventricular arrhythmias. Dofetilide has formula I below.

Formula I

_30
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Dofetilideis claimed and its preparation is described in European patent EP 0245997.

MK-499 (Merck) is methylsulphonamide antiarrhythmic drug that acts as an IKR

blocker. MK-499 has formula II shown below.

Formula II

The IKR blocker used in the’ assay is labelled with a detectable label, for example a
'radi'ola'bel’ or fluorescent tag. In a preferred embodiment of the invention, the labelled

lKR blocker. used in the assay is labelled dofetilide, preferably radiolabelled dofetilide,
ifitist preferably tritiated dofetilide ([3H]-dofetilide). In another embodiment of the

invention, the labelled IKR blocker used in the assay is labelled MK-499, preferably

radiolabelled MK-499, most preferably tritiated MK-499 ([3H]-MK-499).

Preferred assay formats include the filter "binding technique, whereby bound and

unbound labelled IKR blocker e.g. labelled dofetilide or labelled MK-499; preferably

radiolabelled dofetilide or radiolabelled MK-499; most preferably [3H]-dofetilide or [3H]-

Mlf-4g9.9, are: separated by filtration. The. assay can. be .,_performed utilising the

scintillation proximity assay (SPA) technique, using radiolabelled lKR blocker e.g.

radiolabelled dofetilide or radiolabelled MK-499, preferably [3H]-dofetilide orA[3H].-M.K-
499.

In the filter bindingtechnique, cells expressing ERG or, membranes derived from cells

expressing ERG or membranes derived from tissue expressing ERG are incubated in

assay buffer with labelled lKR blocker e.g. [3H]-dofetilide or [SH]-MK-499, in the

presence (test) or absence (control) of the test compound or_ mixture _ of test

cornpoungds. lncubations are preferably carried out at room temperature for from 60 to

‘.120 minutes, preferably for 90 minutes. Non—specific binding is determined in the
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presence of unlabelled IKR blocker, e.g. 10uM dofetilide or 10pM MK-499. Bound

labelled IKR blocker is separated from unbound IKR blocker by filtration through filter

mats, or onto multiwell filter plates. Filter mats or plates are washed to remove

unbound labelled IKR blocker, bound labelled IKR blocker is quantified e.g. for tritiated

IKR blocker such as [3H]-dofetilide or [3H]-MK-499 by scintillation spectroscopy using an

appropriate counter for radioactivity.

In the scintillation proximity assayT'“ (SPA) system (Amersham Blosciences), beads are

used to bind cells expressing ERG or membranes derived from cells expressing ERG or

membranes derived from tissue expressing ERG. A variety of bead types are suitable

’for_.us_e.__in~.a SF_'A_a‘ssay according to the invention, these include PVT wheat germ
agg_|;itinin,.éyttriurrrgoxide polylysine ‘beads, oryttrium silicate beads (YSi)_3(Amersha_rn

such_;a§ pclylysine or YS_i wheatgerm agglutinin. Theoptimum bead
=fo___r_,us:e'in. a assay. of the invention depends on the _cells_or.ciell membranes

us_ed;_..bead ._to.cell or ,;be_~ad,. .to__ membrane binding: may _be asse_s_sed to identify the
optimum type f;Q.r_tl)ie:cell_ or_ cell membrane used. Beads bound to ERG material
lwhole. cell, cell membrane preparation or tissue membrane preparation) are incubated

in assay. buffer with labelled _lKR blocker, e.g. [3H]—dofetilide or b[3H]-MK-499 in the
presence. (test) or ‘absence (control) of the test compound or mixture of test
compounds. The «ability of the test compound or mixture of test compounds atoidizsplace
bo.u.n.d_Vrad'iolabel:led ll_<R_ bloc_l_<'er,j_s‘ determinedby detectingglight:e’missions,4for example

be,used_ with SPA‘ tech_nology. G ' W h 1

assay may._.also._.incIud.e.one or more of the :of;_ _calcu=la_t,ior) :of_.the
concentra't_i,on"of test compound(s). that gives 20% inhibition of dofetilide binding
(.l‘G2§),_calculation,of the conce_ntration of_ the test compound(s) that _g_ives‘50°‘4> inhibition
ofgdofetilide binding (lC5o), calculation of the compound affinity as Ki or calculation of
the compound affinity as pKi.

‘The lC2o values generated from competitive displacement of IKR blocker bin_ding,_

.[‘§H]-'dofe'tilide binding, _using the assay of the invention are comparable to the free drug
concentration associated with QT prolongation in man.‘ Thus the assay) can be usedito
predict the concentration of a compound liable to cause undesirable cardiac side
effects.
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To assess whether a compound, or mixture of compounds, is likely to prolong the QT

interval in the electrocardiogram in man, the following steps are carried out:

a) An assay is carried out according to the invention.

b) An lC2o value is obtained; this indicates the real or predicted free drug

concentration at which QT prolongation will occur in man;

c) The lC20 value is compared with the free drug concentration required for the

desired therapeutic effect of the compound or mixture of compounds in vivo.

if the free drug concentration required for the desired therapeutic effect of the

compound or mixture of compounds is within 10 to 30 fold of the lC2o of the compound

or mixture of compounds in the assay, the compound or mixture of compounds is likely

to show 'QT'i’nterva| prolongation in man.

:The assaytofthe invention.is a better predictor of in vivo QT prolongation effect of drug

molecules than existing assays such as the HERG patch clamp assay.

_List oftlflgures _

Figure 1:» Pepresentative saturation curve data for [°H]-dofetilide binding to HERG in

.(a) filter ‘binding, (b) SPA 96 well format and (c) SPA 384- well format; . ' '

Pigure-2:‘ Correlation plots comparing pKr values obtained from filter bindingand SPA

binding assays: (a) correlation between 96 well hERG [SH] dofetilide SPA assay and
radioligand ‘binding assay, (b) correlation between 96 well and 384 well hERG [3H]
dofetilide'SPA assay’. ‘ " ’ ‘ ‘ ’ ‘ ' ‘ ‘ "

Figure 3: _Comparison of inhibition of [3H]-dofetilide binding to hERG, hERG patch
clamp, and free drug concentration known to induce QT interval prolongation in man,

for (a) E-403.1, (b) dofetilide, (c) terfenadine and (d) cisapride. A

Figure 4: ‘Comparison of the dofetilide |C5o in ‘the dofetilide binding assay carried out in

cell membranes from l:_lEK-293 cellstransfected with human ERG (hEFtG_ (A)) (or with

‘canine, ERG.(cEFtG (I))
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. .g....; 5. w...,..a..son of terfenadine lC5o in the dofetilide binding assay in cEFlG or

hERG transfected HEK-293 cell membranes

Figure 6: Comparison of E4031 lC5o in the dofetilide binding assay in CEHG or hERG

transfected cell HEK-293 membranes

Figure 7: ,Mean (n ;_ 2) concentration effect curves for_(a) dofetilide(and_(b) terodiline in
tritiated dofetilide SPA assays using assay buffer 50mM Tris C_I, 10mM KCI, at ’pH7..4.

Examples

Example 1: Preparation of membranes from HEK-293 cells expressing human or

canine ERG

An adherent HEK-293 cell line expressing human ERG (Zhou, 2 et al (1998) Biophys.

J. 74, 230-241) was provided by Dr. Craig January, University of Wisconsin, USA; this

cell line was designated the “January" cell line. An alternative adherent HEK-293 cell

line, designated cell line 15 (2938-HERG clone 15) was produced by the method

described in Zhou, 2 et al (1998). Full length cDNA for human ERG was inserted

downstream of the CMV promoter in pcDNA3.1 (lnvitrogen), the vector also has a SV4O

promoter that drives expression of a neomycin resistance gene. The construct was

transfected into human embryonic kidney 293$ (HEK-293) cells. Stable transformants

were selected using G418 (Gibco). Although cell line 15 has slightly lower expression

of hERG than the January cell line, it has improved growth characteristics.

Cell line 15 (2938-HERG (Clone 15)) was deposited on 26 June 2002 with the ECACC .

(CAMR Salisbury, Wiltshire, SP4 OJG, UK) in accordance with the terms of the

Budapest Treaty 1977 under deposit accession number 02062678.

Adherent HEK-293 cells expressing human ERG, were grown in MEM Earles medium

(Life Technologies) supplemented with 10% foetal calf serum (PAA Laboratories), 2

mM L-glutamine (Sigma), 1 mM sodium pyruvate (Sigma), 0.4 mg/ml G418 (Life

Technologies) and an addition of 1x non-essential amino acids (Life Technologies). The

cells were growngat 37°C in a humidified atmosphere with 5% CO2 in T225 cm?’ flasks.

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2049



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2050

10

1,5

20

25

30

wo 03/021271 PCT/IB02/03618

9

The c'e’|l’s‘were "split 1:3 to 1:5 after reaching 80% confluence using cell dissociation

solution (Sigma, cat no: C5914 in 2001) and later seeded into 850 cm2 CO2 gassed

roller bottles (Corning, cat no: 430849 in 2001) in the absence of G418.

For the preparation of membranes, cells were harvested from the roller bottles -by

scraping and resuspended in PBS (Life Technologies, cat no: 14190-094 in 2001). All

I cells were pelleted, washed twice with PBS and snap-frozen on dry ice prior to storage

at —80°C until required.-

.A_l_;_l_l§_l<_-g,9_,3 cell line expressing canine ERG was produced by transient transfection of

l-.i,_4E;._t<:2_,_£3_:_‘3 cells. ,Ih_e complete coding sequence‘ of cE_RG_ c_Dl_\_lA (_Zehelein et_ _al.._(2_00,1_)_.

l3flugers,Archiv. European_ Journal of Physiology. 442(2): — 191) was provided in
the,pBllue;script®.ve.ctor (Stratagene) by Professor Zehelein University of Heidelberg,
Germany. In the pBluescript construct, the cEFtG cDNA was flanked by BamHl Sites.

lnitial_exp_e,trirn_ents.indicated poor insertion efficiencyifor direct insertion of cEl3G .B,aml:-ll

_f_r_agrnent into the _desired vector, pcDNA3.1. To overcome this, .an indirect cloning
r,neth._od_ w_as__ _<!1_ev_i_secl _ using the cloning vector _pSl?73 (Promega). The
',C_‘E_'R::Cft/pB,|_.L‘.l_e'$§J_f.__i‘_p,‘,t;'§Ql)StI'UC’( and pSP73 vector were subjected to BamHl digestion, to
reduce interference by the presence of pBluescript BamHl fragments in the ligation

_r.,_ea,ct_i,‘ort.,_‘«t_l_;re.__913.1119/pBluescript_BamHl digested material ;was._also _subjected_to, Scat

_tdi,g,e:_s_tion to; cleave p_Blue_script_a_nd ‘ensure more effect_ive_.';sepa.ration llofzthe .c_E_R_G
ongagarose gel. T_he__restriction mixtures were subjected to_ag':a_rjos.e

gel?iel‘ectroph.o.re,si_s‘,V bands _con_tai_nlng t‘helcEFl-‘G and.pSP79 Balrnl-_l,l fragi:n_ents,we_:re
_visua_l_i_ze_dffollowing-stainingiwithiethidium bromide and UV illumination. The‘,cl_-Z‘Fl,G_, and
p$l§f_?3_bands_were_ excised and_ eluted from the gel using a AQl.Agen MinELute Gel
extraction kit according. to the manufacturers instructions. .To prevent religationof. the

ends of the pSP73 DNA during the ligation reaction, the plasmid DNA fragments
werneunsubjected to treatment using a standard protocol. The CEBG BamHl
fragrnentsfiwere ligated into the pSP73 .BamHl fragments using a standard ligation
protocol. _ After the reaction, the ligation mixture was transformed into, c_JM109

competent E. coli cells usinga standard transformation protocol. Transformants were
sel.ected by plating on _LB agar (Millers) containing ampici||in_(50ug/ml) and incubated
overnight at.37_°C. Overnight cultures of the transformed cells-were used to produce

, mini preparations of cERG/pSP73 .DNA using a QlAgen Miniprep kit according to the
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manufacturers instructions. The resulting DNA was subjected to restriction digestion

and agarose gel electrophoresis to identify positive clones.

The cERG cDNA was excised from cEFtG/pSP73 as an Xhol (5’) EcoRl (3') fragment,

this fragment was ligated into an Xhol/EcoR| fragment of the reverse poly linker form of

pcDNA3.1, pcDNA3.1(-) Xhol/EcoFtl. In this instance the reverse polylinker form was

used because the CERG/pSP73 clone selected contained the reverse orientation of
Afterlligation into pcDNA3.1(-), the 5' end of cERG was located adjacent to the

enhancer-promoter sequence from human cytomegalovirus (CMV). The ligation

.mixture_ was transformed into cJM109 competent E. coli cells using a standard

tra_nsfQrmation protocol, transformants were selected via plating onto.LB agar__(ll[_lil.lers)

co,ntaining; am_picilli_n .(5_0p4g/ml). and incubating overnight at 37°C along with required
controls. A Colonies picked at random from the cERG/pcDNA3.1(-) plates were

inoculated. into .5ml _of LB__media containing ampicillin (5Op.g/m|)—and;incubated4 at 37.90,

-Zoorpyrn overnight. These overnight cultures were subsequently used to produce.mini-

pr_.eps___of DNA using. a ‘QlAjgen ll/liniprep Kit. The resulting DNA was subjected -to a Xhol
and... EcoR_l~ .do_uble .-digestion -and. analysis on 1% agarose, gel. No : positive
_cl_-ERG/pcDNA3.1(—)_.clpnes‘_were. identified because of- low insertion efficiency» in the

ligation reaction coupled with the fact that DNA.from only asmall number of clones was

an_a__|_ys_ed_,using the, mini prep,method-..- A colony PCR method was thus used to screen

a__la_rg_er; number oficolonies fortpositive clones. _

colony -P_C_R protocol permitted rapid detection of ._cE:FtG/pcDNA3..1(—) clones.
E,1',t_tr_ee._p..rirners_vlr;ere designed andmade for use. in the_RCl_R protocol: _ _ A, _ 4,

.'(:.E'BGl0‘1':(SE9 ID l\lO: t) hybridises toatinucleotidetpositions
:6_o,1-6:29 ofthe coding sequence:

5 .S'§A6¢AcAfC9Ac¢A¢¢¢ACAG-55 I . ' . . . ., _
P_l.'ir_nerA__2: 'N_l-lE PCDNA3' “(SEQ ID NO: 2) which hybridises t.opcDNA3.1(’-_) at

nucleotide positions 886-910 (within the multicloning site flanking the Nhe1 cloning

site):

’ 5‘-CCCAAGCTGGCTAGCGTITAAACGG-3'T.’
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Primer 3: "T7 SP73' (SEQ ID NO: 3) which was used as a control and used againsta

colony known to produce cERG/pSP73. This hybridised to pSP73 at nucleotide

positions 98-121, within the T7 polymerase promoter sequence:

5'.-TAATACGACTCACTATAGGGAGA-3'

Ninety‘-five cJM109 colonies were picked from the LB agar transformation plates and

transferred‘ to‘ "a sterile deep ‘well ' 96-well plate "containing 1mVwel| LB - broth

supplemented with ampicillin (50ug/ml). As a control, a colony known to contain the

cE.l3.G/pSl=’.73 plasmid was transferred to the final 96”’ well containing LB-amp broth.

T_h_e_.,plat_e was .cove_recl and incubatedat 37°C ,overnight_.at, 2_O0_I;prn. ,An aliquotlof Zoul

of, each minigculturefiwas transferred }t9.‘a 96-well.PCFl_-plat_e_ (0.5ml/well)~_~_anc__l p|ac_ed—..,in=a

_Be.<,:l__<_r_r1_.an._;;[,fll|egra.__6_;l_?l.centrifuge_for.2800rpm, room te_rnper_ature for 10 minutes. The

supernatant was discarded and the plate drained for 3 minutes. The PCR reaction

mixes, were-~4setg_up -and~_added -to.-the.PCFt plate containing the bacterial pellets as

follows:

‘. ,. l 1. _ . _.Testwells _ ..Control well QERG[p_SP73._’

Taqman .Gold buffer (X10) 2 . ._-10.0p.l- . _ ; —10‘_p.|-.

d.NTP.5'.(X-10,»2mM/dNTP)__.~ - Rom _ 9 -;2_p.|__ .

Taqman Gold Poly.r.nerase_(5u/ul)~. 0.5p.|;' < - - .0.5pl~. A ._

C3,!-.-I.l1€.‘:.C>.~1.-.(Primer.«J-2-.'2§uMl . . '- -: 12V-'.~ ' _ .2l~l5..-. = ‘ :;.,:..-. "£1-:;

NHE.-.PGi)_NA3 (primer,—2-_25p.M-):-.-.. ~-.i2ul.t__- . . .:-._ -,“ . . . T

-'r7.:sP7-3-(primer~3;-=25uM)-=:--: V - :.~2pi

Nu'c|e’a's'e*free'wate"r*". ' " ' ' -83.5|.L’l"' ‘- =83.'5ul

'-'11} ‘-

The‘-bacterial pellet was resuspended in the PCR reaction mixture. The PCR reaction

was performed as specified by the manufacturers protocol for the Taqman- Go'ld..PC'Fl-kit

(Applied Biosystems, 1999 edition) thus:

.- 4 .. . ' 4 -Temperature .Time

Step .1._ - hot start .. .-.»-9.5.'?C.-=.~ 6 minutes

Step.2 - denaturation. 95°C 1 minute

_$te_p 3.,- ann_eali_ng_ :6_0°Q ._ A _ lminute _

1 minute To step 2 for 35 cycles, then step 5.
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step 5 - oenaturauon 95°C « -45 secs

Step 6 - annealing 60°C 45 secs

Step 7 - extension 72°C 5 minutes

The PCR products for each well were then separated by electrophoresis on a 1.5%

agarose gel using a 100bp DNA ladder marker at 100V for 25 minutes in 1X TAE buffer

and visualised using UV light. Putative positive clones were identified and samples

from these PCR reaction. mixtures were run on a second separate..1.5% agarose gel at

100V for one hour to examine the sizes of the PCR products.

The mini7cultu.r_e:s_:yvhich,g_ave an amplified a PCR product were each seeded from the

Qriglinal d___eep;we|_l 96-well plate into sterile tubes with 5ml LB broth containing 50ug/ml
ampicillin__ and inhcubated.-at 37°C overnight at 200rpm. The overnight cultures were then
used to produce mini-preps of DNA using a Q|Agen Miniprep Kit. The resulting DNA

was .S.UDJ'ected._.to. an Xhol_and_EcoFtl. double digestion to .checl5_._lfor_ the presencezof

(-).. The restriction digest was analysed via a 1% agarose gel run. fort
,t_iour.at_.1¥.00Vv_vvith_.l_kbA ladder markers _(20_ul sample loading. with 2ul_ gelfloading
solution), _,Eurthe:r_..:restr_icti_on digestion analysis wasHperform,__e.d to confirr__n that the
purified plasmids .from_,the.transform_ants were indeed cERG/pcDNA3.1(-). . .

l_J_ntransfected HEK-293 cells were routinely maintained in 50ml Minimum Essential

M'edi.u‘r.nM(M'Ell/l)'..supple'rhented'with 50% (v/v) foetal calf serum (FCS, 2mM'”'L.
’giaiérhmé', 1‘m’M.:s'odiur'r:1'; pyruvate and 1mM n'on-essential: amino acids.‘ ‘Cells. were
"s”:e:e'd:‘é'd; "into 2éscha2 ventilated captflasksand ‘were maintained in ‘a humidified
atmosphere containing 5% C02. The HEK-293 cells used in this study we'r'e.between

passage‘ numbers '39_-45. Cells were passaged typically every“t'hree days in"a‘”r:a'tio of
1:f3x'frotrii~’a.fla""s'l<. fof’ 80-90%;‘c'ohfluency; fresh medium was ‘added”a‘fter washing twice

w"ith’1.0rril'T"BS ana dissociating from the flask using cell ‘dissociation fluid’. ’ ‘ '

The 'c~EF'tG/ipcDNA3'.1'(-) construct was transfected. into HEK-293 cells grown to 80-95%

confluency_in 225cm2 ventilated flasks using the following method. Endotoxin free

cEl'~lG/pcyD.NA3.1(g-). DNA (94p.g) and Lipofectamine2000 (Gibco BRL) (94pg)_vvere
added to 2.25mi of OPTIMEM-I media (Gibco BRL) in sterile 10ml centrifuge tubes;
mixing was carried out after incubation at room temperature for five minutes. The
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Liporectamlnezuuu/DNA/OPTIMEM-I mix was then incubated at room temperature for

twenty minutes before the addition of a further 10.5m| OPTIMEM-I. HEK-293 cells were

washed with 10ml PBS and the Lipofectamine2000/DNA/OPTIMEM-I mixture added

and incubated for 3.5 hours at 37°C in a humidified atmosphere containing 5% CO2.

After incubation, 50ml of MEM (supplemented with 10% (v/v) FCS, 2mM L-glutamine,

1mM sodium pyruvate and 1mM non-essential amino acids) was added. The,HEK-293

cells were incubated for 24 hours at 37‘.’C. .T.ransfected.ce|ls were.har_vested atter_24

hours by washing with PBS, scraping the cells into 10ml PBS andcentrifuging -at,

1000rpm for 5 minutes at room temperature. The resulting cERG/pcDNA3.1(-)

transfected HEK-293 cell pellet was stored at -80°C until required.
- '.l. .._ . ,_I-«".._,.'-~._ . .. - . »

Pre_paration_.of .n1e_mbra__nes.frem= HEK-293 cellsgexpressing ‘human or c_anine_EBG.

_rn,e_r,r_1brane. fractions. were prepared from frozen aliguotsi of_cells._ Alirprocedurens
W9?-9 9§".‘.'i‘?'.»9H? 5‘ 4°C .*"‘.'~."§-%‘-*; °"..“?.""..’.iS.°._S.i*'=-“°“.: -'7"?-Z°..“ =a'.“.4‘-‘°-‘~°*~‘.” 99'.!§,W9I9.1'J.fe1W?‘?

at, rgcnj,temperat_ure.._and resuspended in assay bu_ff_er (e,g. '50:mM Tris.Cl, 1.0rnlt/l_K.Cn3l,_1.
t_g,,1:..'«.:r,pi\_/i_ g\_}gg_cig__, ~pH7.4,._or,50mM Tris.Cl, 1.0.rI.'tl\_/‘I .KCl.,.pHZ.4). .The;cel_[s_yve.re_.then
disrupte_d hernogenisation in an ._O_mni _LabTek homogeniser :_at.20,000_ rpm for 30

sec_ond_s_ .The_. homo_genat_e wascentrifuged for 20 minutes Vat_48,00Oxg.’(4‘.’C,_ Sorvall
centrifuge) .. and the supernatant removed. . The resulting pellets were

resuspended in assay buffer and homogenised as above for 10 seconds. The pellets
v~?er!%..<fi<>l!e§=}éd..f2¥._ 99ntri.f.li9ati9n. and the final peltet wuseénded. in ,§§sav. buffer-
i>}S{¢§:}{£5'ntént Iwasdetermined. using a Coomassie Bluebased protein assaykit.

Aliquots were stored; at,-_80f’C_ until needed; when stored in these conditions, the binding
ability of membrane fractions provedéton be stable for leastct months. I S. H

.E.x'ampl,_e‘.2:. Pillter binding iassayfwlth [ail-l]-dofetilldne

[°hl]_-)»<:lofetilide (80'.78St_3i/mmol) was synthesized by catalytic tritiation (a custom service
provided,_for_exa.rnple, by.A_mersham Life Science). However, other detectable labels
known _t_o the skilled person can be used instead of 3H, e.g. fluorescent tags, other

radiolabels, antibodies etc. .
Qn the d_ay.of the assay, test compounds were dissolved at 1 mM in 50% DMSO or

DMSQ, and then diluted to the desired concentrations (e.g. up to 100uM, or up to
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the‘ boundaries of solubility for the compound) in assay buffer. The final DMSO

concentration in assay incubations is preferably 1.0 to 1.5% or less for optimal assay

conditions.

incubations included membrane homogenate at 50ug/ml in assay buffer (50 mM

Tris.Cl, 10mM KCI, 1.0mM to 1.2mM MgClg, pH7.4) unless otherwise indicated, [3H]-

dofetilide (4 to 7nM) and test compound or mixture of test’ compounds or control

vehicle. Filtration assays were incubated at room temperature for 90 minutes. Non-

specific binding was determined in the presence of 10 pM dofetilide and was usually

l.t=:,_s,s_.t__l,1:atr,i_...._1_ 5 % of total binding. Bounds_liga_bnd was separated from free ligand by rapid

tiltration,.,.t_hrough _G,F./§_.y_gvlasss._,fibrAe filter mats, using, for _example,_a BrandeI.__,ceIl

_har,ve__ster_, or onto GFIB urtifilter 96-,well ‘filter. plates ,(Packard). using a_VPa.,c|<ar_d

Filtenfqate 96 harvester. Filter mats and plates were pre-soaked in 5% PEI (w/v) for 60
minutes and washed after harvesting with 3 x 1 ml washes of ice-cold assay buffer.

U;nif_ilter,pl,ate_s,vi/ere_air dried f()r.a mi_nimum_ of 1.5, hoursat 37.°C prior totlhesaddition of

-lV_licros_cin_t-O_..(Ffackard). Bound [3l-l]-dofetilide was 'c_leter_mined___.by liquid scintillation
_.s|p_e_‘ctros:<:opy..._Ausing:.-an.appropriate. counter, for example in a Packard TopCount
§cintillatio,ni.Qo.unter,._(N)§T_Count_e;.r)gor Wallac Counter (Trilux). for Unifilter plates and in

£41,.)/_l(_.z:a.|lac:_'B,,ig.s_;pc;|; _Cpunter_when filter mats were used. H _ .

i.trip|icate assaysswere routinely, performed and the.;dat_a‘_,Hwere
_afve'ra:g'ed.. $.§pecific"bindin‘g'was analysed by nonlinear regressi.on fit u4sing'.Graph_P.ad

(éraphl5ad, .l3iego). 'lC5s”values were derivedgfrom
logistic 'fi_t.,using PRISM and converted to Ki values by use of the Cheng & Pru_soff
_e_qua_t_ion;__lCgo valueslwere extrapolatedfrom the graph. M H b
., I‘.-'

5cintillati_on:pr'oximity assay

':l‘h,elscintillat.ionproximity assay (SPA) was carried outiin assay buffer consisting of
:50mM Tris.Cl, 10mM KCI, 1.0mM to ‘1.2mM MgCl2, pH7.4, or using assay buffer

c.on_sis_ting__of 5QmM Tris base, 10mM KCI, pH7.4. Bead to membrane binding was

assessed to determine theoptimum bead type for the cell line used. YSi wheatgerm

agglutinin beads were used with cell membranes derived from the January HEK_-293

hERG expressing cell line; YSi polylysine beads were used in studies using membranes .
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derived Ifrem Cell».Llne 15 (HEK—293 hERG expressing-cell. line).~ Conditions were

optimised with respect to bead and cell membrane homogenate concentration, prior to

characterising ERG pharmacology. The lncubations (200 pl total per well for 96 well

plates and 60 pl total per well for 384 well plates) included 25 pg of cell membrane

homogenate per mg of bead. The membrane homogenate was precoupled with the

YSi Wheatgerrn Agglutinin or YSi polylysine bead suspension at 4°C on a roller shaker

for approximately 2 hours. For competition binding assays, membrane homogenate

bead -suspension was incubated in white clear bottom 96 or 884 well plates with 5nM

[3H]-dofetilide in the absence and presence of competitor i.e. the test compound or

;rni).<t_u._re o,f__test compounds. The plates were incubated at room temperature and

shaken t°r...§pp_r9ximate|y..1 .hou..r-.» B_9ads.were allowed. 10 se.tt|é-...for a ~m.inir_ny.m. 9f...§.0

._w_ere,_cou_nted .for retained radioac_tiyity one T.op,Count.;_l'\l;Xj[
l}l_on_specitic:bind_ing i,_e. backgroundlcount, was determined b_y'_t,he

addition d_o_f_etili.de.Zg Background counts we_re,usua_lly_ less than 15% of the total
bindin__g. _l__-'.o_r saturation. studies, specific.binding of .[3.l:l]-dofetilide was. determined ove_r._a
rar;1ge.__o,f., concentrations, (5: to_,50O:nM)4 in the. abs_e.nce or presence. of. col,d..,(i.e,
_L;r_ilabel_l<_ad)'.,-10,t,1l\/.:l_ dofetilide. . I ' v T I

:l.E;);3.mple_.§1: Assaygoptimisation

_, ljlepes-_,and'Trls-based buffers on dol'.e__ti_lid_e_. binding

Tooptimisehthespecific binding of _dofetilide‘to homogenates of cell membranes
containing “ERG, the inter_a_c_:tio_n_._of. [atjl]-dofetilide with the_cel|.membrane preparation
w€as:,_eXamined_.intheipresence of l-lepes-based buffer _(25_rnM_ l-_lep_es, 105mMl\laCl,
5mM__K§}l,;1.rnM.MgSQ4,__50mM CaCl2, pH7.4) and Tris-based buffer (50mM Tris..Cl,
1'0mlVl KCl,1mM or 1.2mM MgCl2). Comparison of the specific binding in these buffers
revealed that percentage specific binding was similar in both Tris-based and Hepes-

based buffers. However, as shown in Table 1, specific counts were twice as high in the

presence of Tris-based buffer compared to those detected in Hepes-based buffer.
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Table 1. Comparative effects of Tris-based and Hepes-based buffers on [°H]-dofetilide

binding to cell membrane homogenate expressing hEFiG.

Buffer 25mM HEPES free acid 50mM Tris

5 135mM NaCl, 5mM KCI 10mM KCI and
1mM MgSO4, 50 pM CaC|2 1.0 or 1.2mM MgC|2

pH 7.4 at room temp pH 7.4 at room temp

Total Binding (ccpm) 8510 3: 669 19627 i 1189

Non-specific Binding (ccpm) 321 i '27 315 i 23

10 Specific Binding (ccpm) 8189 19312

% Specific Binding 96 98

Total: and fnon-specific binding data represent arithmetic mean-' 3 standard error mean of

314.eindividual=we|ls. per buffer split- over twoassaysf performed at a protein concentration

15 of 75ug/ml and a mean [3H]-dofetilide concentration of 6.7nM. Incubation was carried
outlier 60 minutes at room temperature. ccpm=correc_ted counts .pe.rrjninute.y_ _‘

So that the maximum specific bindingwindow could be achieved,-the assay buffer used

in’-‘Examples... ;1..to»8 was the Tris-based incubation buffer (50mM Tris_.~C|,'10mM KCI,

20 ;‘1.?mM.-:MgCl2).‘:-‘Additionally, experiments were performed to optimise theftcell membrane

proteinconcen-t_ratio_n and bead concentration for filter and SPA binding assays. I
- '-.i ~ In .." .- u\. x.~.. -. .:'~

b) ' Saturation binding
' r:,.,‘ '--;r:_....\.».~ 5. ~.- . .. L i 19...! '-.-;,;i_ r

25 ‘to; :deterr:nirie"“'of5tirrial '_incubati'o'n" time for
activities‘. Incubation.ti'mes"w'e':r'e similar for both filter binding and SPA assaiysf The
filter binding aéétay reached equilibrium in :90 minutes; SPA required so Fninutes. [SH]-

dofetilide binding. to in both-filter .binding;a_nd scin_tillati_o_n proxirnity_.ass.a_y_s was

s*atura_ble,w_ith :3 K0 of 5.03 5 1.0nM for filter binding_a_nd Kg values of 3.9 :;Q..6nM“and
for _and_.384 f_orma_t.scintill_ation proximjtyvassays.respectively (l?igur.e _1 a-

fFi.g,_L.1__a.showing the resultsaof the filter binding assay, Fig. th_e.re_s:u|ts of the
in 96-well format, and Fig. 1c showing the results of the SPA. in 384 well format).

Non-linea_rcurve_ fitting of this data indicated that binding was to a single site. A Bmax of

7.4 _-g 0.7-pmol/mg protein for [3H]-dofetilide was obtained=from filter binding (Figure 1).

35 As scintillation proximity assays do. not give an accurate determination of dpm

(disintegrationsper minute) values, a Bmax is not quoted for_SPA.
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c) Comparison of SPA and filter binding techniques

A comparison of SPA and filter binding techniques revealed excellent concordance of

results. Affinity values displayed excellent correlation between the two assay types and

the rank order of compound affinity is identical, as is shown in Figure 2 (correlation

plots comparing plfi values obtained from filter binding and SPA binding assays).

d) Competitive binding studies

A, range of compounds, including hERG blockers known to prolong the QT interval in

man, _ was;;exan1_i_n,ed', for competitive ,djs_pla,cement_ of. .[3l-.l]-dofetilide. E4031, dofetilide,
terlenadine, and cisapride produced complete inhibition of specific binding with a range

of_calculated,affi_nity values that are summarised in.,Tab_le 2,

Table 2. .Affinity,-valu,es,for.-compounds tested, against [3H_]-dofetilide filter._.and,¢S,F_'A

b,i,ndin_g.assays_to_HEFiG. ~; n .

Compound - :-‘Filter binding SPA 96 SPA 384

PK: pm PK:

":'.l5ofetilideA' ,'a‘.22’¢' o.o4‘ 3.05 i 0.54 “ a.2e':_o'.1,:2:
:7’ 1 10.7.82 £406.03" ' ?.s1"i' o.,o5 '7,e9;'o.11 ‘'

1, .' ‘__.:7‘._e3 50,09 7,75; o.o7” 7.72;o.4i
I Cisapride . 7.34 1 0.05 7.15¢o.o4 7.55:o.22

-E»,_.,,__Wqlibenclamide, .< 5 __ , < 5., , . .< 5.,
.:--..:=l§-S'otal_,o,I-.-.-.-.~ <5 _ <5 <5

Data,.e_xp,res_sed as pKr values (the negative logarithm of molar concentration of

competing ligand to displace 50% of 5nM [3H]-dofetilide binding). Data are the mean of

at least n =_ 3 experiments.
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nxampie a: r-reduction of QT interval prolongation effect of compounds in man

The lC2o values generated from competitive displacement of F [3H]-dofetilide binding

using the assay of the invention are comparable to the free drug concentration

5 associated with QT prolongation in man as is shown in Figure 3 for a range of

compounds, including E-4031 (Figure 3a), dofetilide (Figure Sb), terfenadine (Figure 3c)

and cisapride (Figure 3d). For each compound, the inhibition of dofetilide binding in the

binding assay (filter binding technique), and in a hERG patch clamp assay is compared

with the concentration of free drug associated with QT interval prolongation in man

10 ,(_F;u.l.il,‘<_i._..l'>.,'_.,,e_t al. (1994) Cardiovascular Pharmacol, 23: 374-378; Van Haarst AD et al.

(19§§)_,Qiin_P§harmaco|. ATher. 642,542-.546; Honig,.P,K,et.,ai. (1993) .i_,_1_¢\,M.A. 269: .1513-
1518).

The patch. clamp _.asls_ay,provi_des a measurexof, the currentlthrough the_ ERG
15 channeI_and.indicates_the,,nu_mber of ion channels present in .a cell. However, due to

the,_phenomena _o_f.,state dependent blo_ck_observeq..in_patch. clamp studies. (Walker,
_al (1,999) f§r,itish.,J.llv?ha_rr“nacol 128,.444-450.).e;gh.ib.ited Dyna number of known

bioolfers withgthe propensity to prolong the interval _in 1,/ii/o,_the’ |_igar,1d_binding
,a.b,e,_tter_pr_edictor of i[l,l{iVQ QT prolongation._,e_ffect of adrug thanithje

20 P,a*.9hdamn:t%°*2ni9ueg=<Fi9*4£esi3d>- F V % ‘

acompound or mixture of compounds is likely to prolong. the Q'l'
interval in the electrocardiogram in man, the following steps are carried out:

a) binding assay iscarried out according _to the(inver_1_tion,_ for._e.xample. as as
25 ‘described ._i.n,_,_Ex'amp|e L22» Example. 3, ‘to. test the affinity of thelcompound or

H V. ‘ I. mittture of,c,ompoundsfor.ERG,preferably hEFQ or_cEF-iG;. . ‘ .
_'b).A .,'.F_h.e.lvC29_is. ob_t_a__1ined,"e.g. as described at the: end_ of E.>‘<ample 2; the lC2o being

the real or predicted free_ drug concentration at which QT prolongation occurs in

...m:an;..... .— H —.
30 _c) ‘. The lC2¢ value is compared with the free drug concentration required for the
W I A .desired"the;r'apeutic'effect of the compound in vivo.
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If the free drug concentration required for the desired therapeutic effect of the

compound is within 10 to 30 fold of the lC2o of the compound in the assay of the

invention, the compound is highly likely to cause QT interval prolongation in man.

Example 6: Comparison of dofetilide binding assay carried out HEK-293 cells

transfected with cERG or hERG.

The dofetilide binding assay was carried out as described Example 2 using HEK 293
cells transfected with either human ERG‘ or canine ERG. The results are shown in

_fig~ur_e,4,:fHr_om which it can be seen that the lC5o for dofetilide is similar for canine and

human 4E.l3_G,‘.;being‘_1.3.9nlVl_and 1.5..6.nlVl respectively: lgmvaluesi for dofe__tilide were

and 2,1,5nM for canine and human ERG,’ respectively.

Example 7: Comparison of terfenadine competition assay using HEK-293 cells

t‘rian"s:re’cte'citwith-censor hERG- ' ' ‘ ’

The dofetilide binding assay was carried out using terfenadine as the test compound.

T‘rans"ie‘ntly9'tran‘sfected -c'ERG«~~HEK-‘293 cell membranes (200p;g/well)’, or stable HERG

HEK-2973‘~'ce|l7"5rhernbranes (100ug'/well) ‘were tincubated with twelve different

concentrations‘ tot terfenadine 'and"='5nlVI” [3H]-dofetilide‘ tor“-90 minutés"at "room

ternp°eratu're;. ‘-~Tot'al a'r:id’"no'n-specific binding were’ ‘measured ‘by incubating with ‘1'0°’/o

DM"s‘o‘i..5n'a-=‘1onM unl'abelle‘d'*do‘fetilide' to a total assay‘ volume of zootu. The

membranes were harvested by filtration with a Packard Unifilter cell harvester and

radioactivity (qpm),vyas r.neasu;ed__y Two saturation experiments were-car.rie,d:—_out each

fer,;e.EiEig;and,hfififijtexpressinggcell membrane samples. Each experiment was carried

out in triplicate. Figure 5 shows the mean values of the experiments for each cell type

(cERGi_~or~hERG -transfected) and indicates that the,-IC5o for terfenadine is similar tor
oEfiG.-.and.-hE_BG_, bei.rt,g..77-_,2_nM::_anc_l:;88.9n_M respectively.-. -lC2o_aVa.lu_es for,-terfenadine

were 1_9.7nM_ and i2._3nM for canine and human ERG, respectively.
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txample :5: comparison of E4031 competition assay in HEK-293 cells transfected

with cERG or hERG

The dofetilide binding assay was carried out using E4031 as the test compound.

Transiently transfected cERG HEK-293 cell membranes (200pg/well) or stable hERG

HEK-293 cell membranes (100pg/well) were incubated with twelve different

concentrations of E4031 and 5nM [°H]-dofetilide for 90 minutes at room temperature.

Total and non-specific binding values were measured by incubation with 10% DMSO

and 10pM unlabelled dofetilide in a total assay volume of 200p.|. The membranes were

zharrvested-by filtration with a Packard Unifilter cell harvester and radioactivity (cpm) was

measur_e_d;;._ .'F.wo saturation-experiments werecarried .out each _for cE.RG' an_d_ -'hEjBG

expressing c_elI~.:membrane samples. Each experiment was carried out in triplicate.

Figure 6 shows the mean values of the experiments for each cell membrane type

(cl-:RG or:hERG transfected) andiindicates that the lC_=-,0 for E4031 is similar for;-.c,EFlG

a_rt_.<_:.i._l1‘El=..lAC.-3, -being 27.3 nM and 35.4 nM respectively.._. IC-20 values for E40313 were -3.8

;,nM_a.nd.4.9 ‘nM forcanine and human ‘ERG, respectively.

«\A‘(:hen,.lQ5o,.(o.r lC2o). values are compared for the compounds tested, .they we_re found to
4bey.,v:e.ry._simila_r,,for c_ERG and h__ERG. This indicates that either hERG_ or cEFlQycan be

fused. the as_‘s_;ay‘of,.th‘e_invention to predict the onset of p.rolon_gation in man.

-_.h___'__.':'>.'.,.. _ _ .’_.';-F-.

_§xarnp_le_:9:.. assay. stugliesi.;_ .

Ié.t.u.r!hl9r 9mirri.is.¢..th9 assay f9r.§Pe9ifi9..t?in¢in9 9f dofetilisie -1°. h°m99sn.ates of cell.-I. A
rnernbrane containing hE,BG. the interaction of.[3l-_l]-dofetilide with ceI_| membrane ._ ._
_pr_epa_rat_ions was examined in the SPA assay format using a Tris based buffer . ‘ V
containing either KCI or MgC|2. SPA assays were performed according to example 3 in

.'l_'r_is.C):l, .10rn_M KQI at pH7.4 or in 50mMTris.Cl, 1mM_ lVlgCl2 at pH 7.4 as the ._ V
assay buffer. .‘Assays were performed using dofetilide or terqdiline as the test , T V.
cornpéoyund. Comparison .of specific binding detectedin these buffer conditions revealed

that specific binding was not observed when the assay buffer used was 50mMTris.Cl,

.1.mr_vi MgCl2 at pH 7.4; specific binding was observed in assay buffer consisting of
50mM Tris.Cl, 10mM KCI at pH7.4. For the assays carried out in 50mM Tris.Cl, 10mM

KCI at pH7.4_as the assay buffer the lC5o and lC2o values were generated for each test
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compound. the mean IC5o value for dofetilide was 8.69: 0.45nM, the mean iC5o value

for terodiline was 1.87 : 0.00 pM. The mean lC2o value for dofetilide was 1.2nM, the

mean |C2o value for terodiline was 0.248,uM.

Sequence Listing Information

<110> Pfizer Inc (CA, EP except EP(GB), JP, US. Pfizer Ltd (EP(GB))

<120>. Ass__ay

<130> PCS 22042

"21“é"<3‘>“"ci."i3" ‘o12144o.2
-«.1541->.2oo14o9+o4=--1u -. -' :1

21 game ao;s2s9+s '
<:‘r5-1'>1=200.1..é09.-20'.:-=:.‘<:: ' ‘ '

<160> 3

':":~??‘.$."_'*‘"'.'3..‘-.: " '-..:“'5.:."‘ '-

<1'/;0> aet EQ'formV1I.ind"o:vvsv1.\‘/’ersion 4.0

<.?11.> 20,...
'<212"> D‘NA7"'

7521.3? 93!-W-19.. 2*‘ -

<.490.> .1 -.

a9§aI¢‘at99a 99a99¢a°a9

K‘ ..N

<.;2.;.1.1'>§2.'§ ’
"<2'12"'>'DNA"

<21 3; pcDNA3.1 (-) vector

23.; -,.___..‘ ,4.-,' ., .

 

<40_0> 2

<21 3,_
<21.1> .

<21 DNA
<21'3">' pSP73 vector

é46‘b'> .3.
taaiacgact cactataggjg aga

cccaagctgfiictaocghta aac'g§j’ 1

20

25

23
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Claims

An assay comprising or consisting of the following steps:

(a) incubation of cells expressing ERG, or membranes derived from cells

expressing ERG, or membranes derived from tissue expressing ERG, with

labelled IKR blocker in assay buffer in the presence or absence of a test

compound or a mixture of test compounds;

(b) determination of specifically bound labelled IKR blocker;

(c) calculation of the inhibition of labelled lKR blocker binding by the test

_ compound or mixture of test compounds.

_ An assay according to claim 1, wherein the assay buffer is a Tris based buffer

containing KCI.

_An assay according to claim. 2,._wherein the assay buffer comprises or consists of

from :._30. to ]0()mlVl Tris.Cl, from 5 to 20mM .KCl, and optionally _from_0.6,to:2.0mM
ll/.|g_G.|g_._ _ u .2 V ‘
A;ri,.a_s.say_.accordi_ng tolclaim 2, wherein the. assay buffer comprises. or consists of
from go. to A70mMiTris.Cl, ‘from._6 to 15mM KCI, and optionally from 0.6 to 1.6mM
Msicizj-t . c _- ,
/tn assay according to claim 2, wherein the assay. buffer comprises or consistsiof
from {bite _1_'r_is.Cl, fror_n_7,5 to 12..5mM KCl and optionally from 0.$ to
1.4"i,iiM.M§C!2c.... I , I ._ 2 _ , H . r. ,
Anvassaygaccording to claim 2, wherein the assay buffer comprises oruconlsists of
r;,q}n;_4s to 55mMA:Tris.Cl,.fro_m 8.5 to ‘l1.5mM KCI andsoptionally from 0._Elto1_._3
._rhMNlgC'l2orfrol1‘jl’1.0to1.2mMMgGl2. ' _ - i ‘V _ I
an..assay according to claim 2, wherein the assay buffer comprises or consistsuof
"5omM ‘l‘_ris“and.1,0mM KC_l.

An assay according to claim 2, wherein the ‘assay buffercomprisses or ‘consists of
50mM Tris, l0mM KCl and 1.0mM MgCl2; or 50mM Tris, 10mM KCl and 1.2 mM

l\:/lgC.Jl2. _ , X s V 4 _
An assay according,to any one of the preceding claims wherein the assay buffer is
at a: _pH|be,tween pH7.2 and pH7.6 at room temperature. I

'10. An assay according to claim 9, wherein the assay buffer is at pH7.4. _ b

11. Art assay according to any one of the preceding claims wherein the ERG is human

ERG.
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An assay according to any one of the preceding claims, wherein the labelled IKR

blocker is labelled dofetilide or labelled MK-499.

An assay according to claim 12, wherein the labelled dofetilide or labelled MK-499

is radiolabelled.

An assay according to claim 13, wherein the radiolabel is tritium (3H).

An assay according to any one of the preceding claims having the following

additional step(s):

(d) calculation of the lC2o for the test compound or mixture of test compounds, and

optionally,

_._. ,_(e) comparison of the lC2o value of the test compound or mixture of test

1.5.-

1]-

c_o_mpo.u_.nds_with.the concentration required for the desi_red,the_rapeu_tic ,effec,t of
the A I, _. H H, i H i

assay.__accordi_r.tg to_,ar_1y:one ofthe precedingiclairnswherein _the_,assay,_ is
perfo.rmed_a%sg4a filter binding assay. . V . . ' i . n H i i

_a_cc,ording.to;any one o_lf,cl,aims 1 to 1,5.__wher__ein_,the assay is performed
as a.:.s<.=.irIn.ti|I§t,ti<>r!. proximity _a$say—_.
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Figure1
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Figure 2
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Figure 3
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Figure 3 continued
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Figure 4
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Figure 5
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Figure 6

120 ,

g g I I - cE.RG HEK-293i § A hERG HEK-293OO

00O

O\O

-8%O<3/,2SpecificBinding B)O 
Log [E4031] (M)

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2071



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2072

W0 03/021271 PCT/IB02/03618
8/8

Figu re 7
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PCS22042 SEQUENCE LISTING

<11o> Pfizer Inc (CA, EP except EP(GB), JP, us.) Pfizer Ltd (EP(GB)).

<120> Assay

<130> PCS 22042

<150> GB O121440.2

<151> 2001-09-04

<150> US 60/323973

<151> 2001-09-20

<160> 3

<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 20

<212> DNA

<213> Canine

<4ob> 1
accacatcca ccaggcacag

<210> 2

<211> 25

<212> DNA

<213> pcDNA3.1(-) vector

<400> 2

V cccaagctgg ctagcgrtta aacgg

<210> 3

<21 1> 23

<212> DNA

<213> pSP73 vector

<400> 3

taatacgact cactataggg aga

20

25

23
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DVIPROVED DRUG DELIVERY SYSTEM FOR TREATIVIENT OF URINARY

INCONTINENCE

PRIORITY DATA _

This application. claims priority to United States Provisional Patent

5 ' Application Serial no. 60/407,009, filed on August 30, 2002, which is incorporated

herein by reference.

FIELD OF THE INVEN'I‘ION

The present invention relates to coadministratibn of an anticholinergic agent

10 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.

15 BACKGRI)UND 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 i

an incontinence. Urge incontinence results fiom instability ofthe detrusor muscle, the

muscle surrounding the bladder. The cholinergic receptors of the detrusor can be

20 over-stimulated causing spasmodic contractions and a sensation of urgency to urinate,

which may lead to an urgency to urinate, mi increased micturation rate, and in extreme

cases to incontinent episodes. .

Anoral sustained release technology is exemplified b y Guittard et al., U .s.

Patent 6,262,115 (Alza) discloses tablets of oxybutynin without any further

25 pharmaceutical component which has hydroxypropylmethylcellulose present in a

molecular weight of approximately 10,000 (herein: Guittard). An efl'ecn've

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

30 oxybutynin This application incorporates by reference in toto the complete disclosure

of Quan. Quan teaches a transdermal medication that can 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). Wald et al. provide a recent time slice of the state ofthe

5 art: “['I‘]he countermeasure for the bladder functional disorder such as urinary

incontinence or pollalcimia 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 urinary incontinence and

pollakiuria is well recognized as the excellent anticholinergic drug donstrating 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 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 painpto patients as, compared with the injection

form, but it may not be easy to 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 often 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 ofdrug, 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 efiect, and yet with

fewer adverse efiects. In view ofpharmacoldnetics, 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 ofien 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 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 plasficized styrene-rubber block copolymers. Preferred contact

adhesives for use in the matrix patch herein are acrylic adhesives, such .as TSR

25 (Selcisui Chemical Co., Osaka, Japan) and DuroTak. 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 fimctions to protect

the matrix polymer layer and drug/enhancer composition and to provide an

impenetrable layer that prevents loss of drug to the enviromnent. 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 backing can be opaque to protect components of the matrix patch

from degradation from 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

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

and styrene- isoprene copolymers, polyethylene, and polypropylene. A thickness of

about 0 .0005 to 0 .01 inch is p referred. The release liner can be m ade ofthe s ame

materials as the b acking, o r o ther suitable films coated with an appropriate r elease

surface.

The matrix patch can filrther comprise various additives in addition to the

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 transdermal drug delivery provided

that such additive ingredients do not materially alter the basic and novel

characteristics of the matrix patch. For example, suitable diluents can include

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 sldn, thus addition of a skin irritation reducing agent aids in achieving

a composition that is better tolerated by the skin. A preferred skin initafion reducing

agent is glycerin, U.S. Pat. No. 4,855,294. I

The matrix patch device containing a polymer layer, the drugs, and tn'acetin-

containing penetration enhancer is brought in contact with the skin ormucosa at a

selected application situs and is held in place by a suitable pressure-sensitive

adhesive. P referably, the p olymer .1 ayer o fthe matrix p atch i s an adhesive, but the

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

coadministration of a therapeutically effective amotmt of 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 musculatme 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 FLUOXETINB 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 ofthe 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 00administration is
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provided orally, and in "a further 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 transdermal patch.

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 effective amount of fluoxetine whereby there is an 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 firrther aspect, said coadministration is from a transdermal

patch.

In a fourth aspect of the invention there is provided an improvement in the

method ofproviding a post-menopausal female patient with a weakened musculature

in the area of the 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

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.fi‘om a

transdermal patch.

In further aspects of the invention, oral and transdermal delivery systems are

provided for each ofthe‘aspects ofthe invention set forth above.

The range of drugs in the composition of the invention will vary within

amounts necessary to provide the desired effect of a prophylaxis or treatment of

urinary incontinence in post—menopausal women with ‘weakened musculature in the

area ofthe urinary tract. .

In oral formulation embodiments of the invention with oxybutynin it is

contemplated that oxybutynin will be used in the form ofits 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.

ForFluoxetine, 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

Ssinanograms/ml; 4 i I
For Pamxetine, the amoimt should vary fi'om about 5 to 60 mg. per dosage

unit; in an embodiment, the amoimt varies from about 10 to about 40 mg., and in a

preferred embodiment the amount is 30 mg. _

10 For oxybutynin or Tolterodine the amotmt 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 imwanted 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.

EXAMFLB 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-menopausal woman with enhanced relief against

incontinence vis a vis a tablet without the paroxetine.

EXAMPLES IlI—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 ofhydroxypropylmethylcellulose
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 tmfil 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. (222[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 readylfor 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 % ofhydroxypropylmethylcellulose 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 II 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: 4

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 Ill-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 III-IV. Each of the

5 two tablets provides a 14 hour period ofrelieffor incontinence.

EXAMPLE D(:

As a control, Example 1 of Quan is set forth: “Oxybutyiiin free base,

10 pKa=l0.3, is a strongly basic. drug administered transdermally for antispasmodic and

anticholinergic therapy. Matrix patches containing varying amounts of oxybutynin

fi'ee base and penetration enhancerswae prepared and tested as described above. The

matrix systems consisted of5 to 20% by weight ofoxybutynin free base and o 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 ofthe adhesive solution in 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

solufion was weighed into a glass bottle. From the weight ofthe adhesive solution and

the percent solid adhesive content, the amoimt 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 imtil all ingredients had completely dissolved

and the resultant solution was visually ‘ clear.

“Approximately 8 ml of the solution was then dispensed on a silanized 4

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 0.002 inch thick. A 0.003 inch thick

polyethylene backing film was laminated onto the dried adhesive fihn with a rubber

roller. These matrix laminates were then used to conduct in vitro skin flux studies

‘showed satisfactory results as explained in Table l of Quan.”.
The tiansdermal matrix for the delivery of oxybutynin of Example 1 of Quan

0 Patent Owner, UCB Pharma 5mbH — EXHIBHI -
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is In odified b y incorporating therein 4 0 m g. o f fluoxetine. C omparable results 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:

i 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:

By replacing an equal amount of Tolterodine for the oxybutynin ofExamples

15 XIII and D(, 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 musculatme.

EXAMPLES X111:

20 The Waki 'et al. application discloses that “1.0 part of oxybutynin

hydrochloride was dissolved in 2 00.0 p arts 0 fi soprapanol as the s olvent, and then

20.0 parts of N-vinyl acetamide copolymer (PNVA GE167, 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

. of each of the drugs as set forth in Examples XIII-XI, a superior overall medication is

contemplated for post-menopausal women with a weakened InI1SC111at1lr6-
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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 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 eflective amount ofF LUOXETINE

whereby there is an enhanced resistance to said active bladder reaction.

10 2. The method ofclaim 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 fiom active bladder reaction.

15 4. The method of claim 1 wherein said coadministration is fi'om 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 5 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 ofrelieffrom 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—menopansal 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

Patent Owner, UEB Pharma GmBF| — ExH|B|i 2557 - 2539
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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 ofclaim 9 wherein said coadministration is provided orally.

5 .

11. The method of claim 10 wherein the oral administration is via a sustained

release vehicle to provide a 24 hour period ofrelieffrom 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 efi'ective amount of paroxetine

whereby there is an enhanced resistance to said active bladder reaction.

14. The method ofclaim 13 wherein said coadministiation 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 ofrelieffrom active bladder reaction.

16. The method of claim 13 wherein said coadministration is from a transdermal

patch. ' 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 adrninistration of an effective amotmt

30 ofparoxetine whereby there is an enhanced resistance to said active bladder reaction.

18. The composition of claim 17 in oral form.

19. ' The c ompositioii o fclaim ‘I 8’i n‘ a ‘s‘us“t'a'inéd"r’élease v ehicle 't o‘ p roiiide a 24
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ofparoxetine whereby there is an enhanced resistance to said active bladder reaction.

30. The composition of claim 29 in oral form.

5 31. Thecomposifionofc1aim29inasustainedreleasevehicletoprovide a24

hour delivery to the patient.

32. A transdermal patch containing the medication of claim 29.

10

 
Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2091



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2092

This -1.’age is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

I BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
‘documents Submitted by the applicant.

E ' Defects i the images include but are not limited to the items checked: '

BLACK BORDERS

D IMAGE CUT OFF AT TOP, BOTTOM OR SIDES

E! ‘F ED TEXT OR DRAWING ' ‘ ’

.  RRED "OR ILLEGIBLE TEXT OR DRAWING
El SKEWED/SLANTED IMAGES

Cl COLOR OR BLACK AND WHITE PHOTOGRAPHS

‘Cl’ GRAY SCALE DOCUMENTS

I CI LINES OR" MARKS ON ORIGINAL DOCUMENT

Cl REEERENCE(S) OR EXHIBIT(s) SUBMITTED ARE POOR QUALITY
D OTHER:

‘ IMAGES AREBEST AVAILLE COPY. ”  
_AS rescanning these documents ‘Will not correct the image O

problems checked,pleaSe notreport these problems to
the IFW Im-age‘Problem Mailbox," . L " S -

Patent Owine-r, UCB Pharma GmbH — Exhibit 20-07 - 2092



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2093

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Add1ESSICOMT\TTssTC’1\TiR FUR PATENTSPO Box I450

Alexandria, Vilginjz 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

11/201,756 08/10/2005 Claus Meese 12961 /461 03

 

CONFIRMATION NO. 3812

26646

KENYON & KENYON LLP
ONE BROADWAY

NEW YORK, NY10004

Title: Novel derivatives of 3,3-diphenylpropylamines

Publication No. US—2006—0270738—A1

Publication Date: 11/30/2006

NOTICE OF PUBLICATION OF APPLICATION

The above—identified application will be electronically published as a patent application publication

pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date
are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases

via the Internet at www.uspto.gov. The direct link to access the publication is currently

http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the

publication to applicant. A copy of the publication may be obtained from the Office upon payment

of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application

publications are handled by the USPTO's Office of Public Records. The Office of Public Records

can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,

by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions

and the dates of receipt of correspondence filed in the Office, may also be accessed via the

Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of

the Patent Application Information and Retrieval (PAIR) system. The direct link to access this

status information is currently http://pair.uspto.gov/. Prior to publication, such status information is

confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 703-305-3028.

Pre—Grant Publication Division, 703-605-4283

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2093



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2094

///M/,75a
’ EAST Search History "-

Ref T Hits Search Query DB5 T Default plurals Time Stamp
# Operator

L1 7- 407 514/551 or 560/140 US-PGPUB; OR ON T2007/o4/15 07:59
USPAT;

USOCR;

FPRS;

EPO; JPO;

/ DERWENT
L2 8 I1 and (diphenylpropylamines or US-PGPUB; OR ON 2007/04/15 09:36

tolterodine) USPAT; -

USOCR;

FPRS;

EPO; JPO;
DERWENT

L3 1 ("5382600").PN. USPAT OR OFF 2007/04/ 15 08:21

L4 1 ("6858650").PN. USPAT OR OFF 2007/04/ 15 09:36

4/15/07 10:42:16 AM Page 1

C:\Documents and Settings\ztucker\My Documents\EAST\Workspaces\DIPHENYLPROPYLAMINES CON.wsp

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2094



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2095

Umunoncamno
mfimavfimaNammmmwmNH

Hmmvocmcau
FNwm«NmmNN~NONmammha0Hmmb

HmwvocCHMCU
mum.mmzHz<q»mommg»zmmmHo/moflumso/mxocum/moaflmsmumoum/umcflumoqma

AH

Hfiun.mmoumm®u\0D\mzHqzO\muo.wm0.333\\"Qua:uouuouou.>mHmHOmmcwvcwcoummmzuummoum:0EOMUNEHOMCHyou.u:mE:uoUamcuoauownucamumvhuuwmounHmucwfifluwaxmwe»uHawnmaHm>mmcaumowucummmummaamzmmmwfiuuwmoumUwuuanmumUCMamucmfiaummxm.HOWMUM“oanmnoumom%H.—.MU.mH®F_.3CWGUDHUCH>m.H.WHUmm.monUumvmPUQJMWUHMEWmcwuusvcouzmcz>amammmovmcauaumEuwurzuumomumcuwuo:wmmoammoon.Nuunamomozoaomzeezmmmao302zoHa<zmomzH¢ome.mHHmumuwowmzmmemommsmam:uoucm.mmfloflaommm::oHumeuom:Hm<uzozmlomnmwmommzmamm:wHmboommm<maumme<om:mqHm»m<zoHeuHom-om-mw~ommzmemmmoHmpoemmm¢ma"mme<am:maammmseusmem.Ew£UoucH>2UwUw>oum
mafiamumnHeHzH>\oHNwnuEouwmumUHcuflznwommumo:Hm>>uuomoumAmumvxuofloomHmoflamnu:moHumE<>oomAUVemuHm>mou.mqH<emnmom=m:mmemo<m:mqm:=mummmmmqm.ezmzmmmo<mmzoymaozemmac»momzmmemzeOBeumnmommammapoemmm<mazowvummmoe¢ommmezm.>mamHomm_mqHmHN.oHN.oemooams¢zHammqqam

zoHmmmm>mezm

q<&OhmqHmmozHmmm<qqoo,.m.szaemou
»memHommmafiaAHnoonmm<mH.zoomummmoHfiommmszm.m:o=.m4Hm+.aaaaa++4aa«a.nznesaoozen4ag1+44+4+44«a.mvHuam:mQuwnuoDamwmmwaH>Humuwn:wemwoacauazmwuxmeUcmUmuwnwsoummamwmsumawfiflmumnuonomxmzmumwamwuumaeouweEOHuMuE®E04QEHnocmwmobnou:mEmoam>mUoumxuuomyouUWD.:uumwmou§.§3.\\\I

oflwwucmflum0»mm:WHHEHHucoamwummmwnuumnuwuocmmmmam.u:mEmwuumuofioumsuzamms»mom:oAmH>oummnuouuuwwnzmmazemweon:
44¢.uHmouoauauwmm

umnuE0WEGCwmmOUQEMCHOHwflfififlEOUHwnu>3UOEOHHOWMEMZwHnmaflm>mpmmcoa0:coqumoEOHumUflC3EEO0m~.xmmxwUmHwe:oHumu:oE®HmEHzemmcavummvucowumeuoucflamuocomuomwumamEmuHmzozvcmuwccmmwfiouamzZHUOA>ufla«nmaHm><xwwnmam:mzammuse:mcwumummozemmmaoz.ooo~mmmzmemmmmmome¢omHmqHmmm>oom~oezmmmauaz<.AmnVuno.o>oz<.uzm.uo.m>mHzoHmmm>:moezHu<:ezmmmao.oHo.m>mHzoHmmm>mzoozazezmmmauOHmmmzm>ozmmmmmxmzemnewmumumzaummmnmumueon“vm>osmum:qmm-amuHaNommaomzemcouoa¢mzHmomammuAHA:mouoa<mz~omm<zmwmucosmucmnaopaw:nmumoamummamoqomHomonma:mmUoumoawuamzqmmm<2hmxaflmnuoumua:so:e<mm¢:omm¢zmmumuswuxmwamuo>ouaommmmmueam¢zmmumeuomxmaumflumemeH:ommmzw:sud:noocmncwxHmz\maHm3mflm<s«Nmmmmnmumuoamfiuaaacflooo.oomouOO0.0HEOHHDmmmwuuzauwEHHu®>ommouoM03532xuumwmwmm<UmNmumMNmucwamucmncmnufixuwumoamuma:HmHxa<mHmH\maoHmHmmmum-mzaqomzumnmoamuguflzuoocmncmmmezmuxoaommumHmuaofluuwpeszHagueamoflcaausud:umocmnammm<mzmommamonmucmamocmzcmnufl:umvmoaoumzHqnmzwmmummflxuflamcoquuaswusemousummuwumHnuflzumucmncwe<m<mmoxmwmumwfimnuouwuvamH-wuazuflzvwuzmzcwe<m<Hmm:mmfimmmpmmuonascam>oumm¢msuonuflznmucmncwumm<mae<mmamumeammmmnmumb0HQMuHDECHooo.oomonuommmuucfluflefiaum>ommououmnasz>uumqmwmm<ummz¢nmfimuaowuamqmmfluvcmgunmenso:auflzuovmoaoum<:mmmz<n«HmannaEouumcoaumuflammmucwummnuwxUwocmncmm:am¢o\<Ummz<nmamwaoum<onmma>mu:40:umumuasm:a;<u\<ummz<nNHmamacoflumoauwwmmaomumumHnuflzumocmncwxHm3\xmozHmz\maHmzmfiz<n«HzemsomanmHHm>mmsuammwnuHo.>oo~:oHmuw>umHwfiz¢wcaUwvmoamuucmUwucmccmmzusmmonememzxcmmfiouw=aa<u\<uwfiz<nmmamuaamcuno>uou:m>:«ucmammuzmzzuflzuouzmccmamaqzmzumozmnwmnuoumuwomaamummuoespa:Umucmncwm:~m¢u\<Uhmumo>umoamupoemuoucoaumumawumcauoumvm:mzaaomzmaumomooo_omouummmmuocquwawauo>ommououwnfidccowwmwuumm:am<u\«uoue<mm<:maownmumumumzmouoovcqxucwummm:~m<u\<omaumovwaoucoaumummoumLaw:UwocmnzmmofluucwXmvcflmucmumnzmHmuweonowomfiuwumw:~m<u\<ommumomxooaoon»Ucsoummawnnmaomnow=m<uxm<:NmuHuoe<.z-masnmnomumcflaomzamnewmam:mummno:H+a111+4#4sHmzoflumzuoucazemoumeouauzo¢¢++44
uwucmmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzmzMEMZmzmzmzmzmzmzmzmzWSMZmzmzmzmzmzmzmsmzmzmzmzmzwzmzmzmzmzmzmzmzmzmz44c

Nu.wmo.m.N.Hmmezmva<zH:mme
uomozwm<muoummwfimummmmuoazawoqtuxuvucm_amcowum:HwucHzemowMEOUHUZZFWOuxoomcwzmH>WEMUUOCCOU

mwz§Frow«mm\/kw
Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2095



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2096

mmmomocmH>wmmm3-moo~O3momonoomH<mnmnmopoomO3ue<o.02zoHe¢uHqmm<me¢gozax.02szme<m
uzoHa<2momzHezue<ma_ez:oo.232.UU<>qH2<mzmflmcméwgsozfiE335:2.ezmzsuoa

maximuzmoouA33:3?.2:.5mfluumsom«ms53aufimumfi.LmfimzflmmaeznakmSaw:Afionmm;mEoezm>zH
umubmanw>Huumu0>oEouwmcauwwuswucwflummmmoucmaummuuwzuuouucwwmowmuwcaaonuwucmcmUzmucmmmoacwumomsfiauzmcmmomcoaumcwneoomcflmqumaoomcoquqmomeouamowusmomaumzm»mq9HH¢moHmm”wvHummmzazHZMZDOODw:qm<umnmmmmnnoomnmmmzazzoHmmmuu<ZHW:0mu¢POONa=wHx»moum:qm<uPHMOflmmzmz<vqmemeHzmmamHmHPHIHDAnMAha«AmgmAH

HEuL.>0HHOmouCH\OHO.mmU.333\\nmuufi"um3®M>®HHSOZHOWwanmawm>mGMMX955.>AQQGmwwuwaomGWDCOHUMEMOWCHm(UU0mfl>®H.mOON.>HHQQOUUO@>HuUOHwMAom\mH«o>oom.poemum<mauama¢am:em<qmqwmhammHmvfi40>roomuQ<maIpomfimmm>oum4Hm.umu«nfinoumxauufiuum
ww.m¢Umoucmwcoucmuuwuzuoflummayuaonuqz.:o«umEuow:Hmacumomcwuoumno\m:«>mou.coHu:nwuum«v.EOHumGHEOWWflU>:<.z&mcomommnmumvwcwnuumwmEH50>umwmmmouUmU«>ouamaDam>uwHoomamuflfiwcu:mu«umE<onumoxuuomoumHM5uUOHH®uCHUou£mwu>&oo0:»ma:ouwKmq<0wnh.m:oflumoHHn3mamcflmauownucaumumofivcwwmwzumcuommoacz.Awmma.omuwnemomouwuumwuuwuumnmamuwfimnu:HUwumnmsnoUvcmflanzmmuuoumuyouoanmaHm>m.uaafiuAmm.xmzmaqmamus»caumumflamuonmflansams»>2cam:mauwumummmnmumumamacwmvuoomumoan:oummaoauumozuuouzmauxmouAmo<V»emHoomA¢UH2mIUz<uHmmz<poemAU.exoHm>mou.mqH<emomom:mzmmemu<m:mama:mummm<mqm.ezm:mmmw<mmzoemzuzemMDO»momzmmeaxeOHeumnmsmmHmm:.poemmm<mazomfinmmumoB<ommmezm.maqm<o.mqamemooa$<:E.mm.38

wm.v»Hmm.«>HzoHmmmm»mezm

q<eoemqammuzHmmm<aqoo.m.:ZHemou
m:4m<umap;AnHAgnummm<mmmMA. ~o.oo.ooumzmexom¢mmmmmzmz<mmzoHe<mmeHHmommmmuommmo.ooHme<mmeHOBHmIamemqmzou:um¢mmzmmmumqqom.»memHomm.HAHEv_”mmumoamh¢HHHzHzummmmqqomqqsmmmmHAmAnadzmmmmm<mm0NA

0O90“mmm3mz<amaumnommvm~08m"mzoHe<mmeHomaomnomm.+memqm:ou..xue<m«+uemqmzou+.mzaqzo“mzoHaomnommmaam44:5Ho.oo.ooHMZHHmumamm
mmm3mz<Om2OHB4MmBHmammmmuommwo.OOHme<mueH09mInmpmqmzoo:om¢mmzmmmommqm:<w.>msmHomm.m4HmOHmmumoome<HeHz~:um<mmmqm2<m

H:mAH

.coHumumamua>uw5Uwmmunxmzemmcflmsuw3ww>anuwzewwuznfluuummusuusuumHm\M

/NumL\_J..G¥ui_+uus

, .

I

gxjfloO.. mam3
mxm3mz<ozm<:H4H4aAn

amo<oam:mmaeuamema4mm<au"»~mm¢qommmm<quuv~mm<4u”m~mm<quu-mm¢qu"H~mm¢4uuo~mm<qomamm¢qomamm<qou»HEou<uw~aou<masou<«Haou<maEou<u~Haouaumflmm<quuo~mm<qummm<4u"mmmmquuwao»<"weou<meoumqEou<"mEou<NEou<"H
u.—.0>0HLODGE"HaHHmcwcamucouumEmum>mmcwuUmumaonw

oH-mHmauvmv~-mHmaumfimH-HHNauaawnmmuvvnmmumm-HNoa
UmvconU®NHHMEHOC

m~-HNm~-H~Hmoom»~-oHwmnoaoH-mmumHflupmu»maamnna
0muconuumxovwuowmauwaomunfipaumNmuconEuocxuomxo

waumamH-vH¢H-mHmH-~HmH-HH~H-aHwummuwvnmmumw-H~-H
Hmuconmcqum~-H~Nmnam

wmsomHmnommH-wHomupfinmuofim~-oHoaummamHan»munwauwwarm>-H
Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2096



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2097

ucoummnmmxeazmzsooa
Naxxamnzmoou.mmon..Hmm¢.u:Hpomumumaommcano.mmm.aomm..m.mmzoHmm<szme<mcflxso».44..m.moezm>zH

mumwcommucmuoumwowuUHCHHMUWDEmmmo>«um>Huwno:HEwa>mouma>:m£mHu:m.mmocoaumummwumoauwnmmouuaammmwawuDmcwmumammanmuownca.mqeHemomofifinmvfim:4m<omamomouwoomzem:0mu<noomexoHm»moom:qm¢ohamommmzmz<
e<zmommmuseZHmqm¢4H<><mzOHH<EHUAdd.amoomm

.mmmz:zEZMZDUOQ.mmm:azzoHmmmuu<
«A

mH=bmommqm<aH¢><mmuzmmmmmmomeHummmm<amazeomnezaoomuzmmmmmm
oz

~.H-um.zm
..EOumua.7:coaumuom.>uumHE®£oom..~mumou:.~omn<umummH>cw£mAa>:umE»xouD>n.Ivnflaxmoumaxcwnm.lH>£U0EIN.UHUMowocmmoumm:am<u>-mo-ommommAmwuwaonmuwfiuououumam:mumacommucmuoumwuwuowzfiumumzanu»:mfioubcxmuwuumanw>Huomum>omoucweumwuuvAmomz.mums..>u:umHmodmoaoqmvqoHm..mm:uflusmmmumnev3:9..mo«um:fl.oomeum:m.exm..»a.>fiuomHmuflooaoumaumnmvu<m.4mmcflnoumuommm.>uNouommmwm.muomwwm.CMHUuwmcunomcubcmumuwvcsU®>OHQEH:mmomuwuwswmumummmuwaonmumavsuvmomoansumm>«m:m:mumEoUwuoaumzumvnaocoomuonusmmne.mo:uUmmmsumowaawoum.:wau~fimum>omzu:0HUMQEHcmw>mn>mEman»Ucm.mUmEooucmummuamcuEouwhaucmuwwwfln.am:w:w>wno.u:m:wm>m£mn>mEw:wuw>HmoumUcmcflcxuznxxowemouwaonmuofi.ummuucoU:HUcsomfiouucwummmzummwaflwoum.HoomEum:mumawaammufinflcxwmwuwaonmuwiv>HuUmecuvnsnoonxmzuonmfimcammzuuwmvnuuomaflwoum.:aHuaamuw>oecumuzoaaucaou>amxaa:5oummcwuoumuaounocflumcmuwumuwemouflaonmumfim>Huomuocoaumuvcmmamaucmuwuuao.coHuma:Euoumamauoxvcm.COHumUHUOEucmuafioucou.mwE>N:wOCHNHHODmu®Emnumommzuocww:0mcwncwmmuumwuau>mEmouaaonmumfivcm.mUmEouucmummcwmzumnmowumumnu.uw>owuo:.mm:ubomwnamomOHEmC>UOUmEHmLQvcmmowuwcaxoumfiumnmzmmzumnmmacmcoaumaoumcwumuausamawn:coaumumuamcououzucwxmumm0»Ummc>uH>HuomUcmmocwmwuamama»new.mwuflaonmuoEw>wuumEHCMmusuum>onmmcumodam.:Hom:wuHHommmmnumaUcm.Edwmmouuuouummuxm.o>H>:«xuaaanwumaouUcmzumuawwwuwwsuou0u5flHuuCOU>mEmmuflaonmuwfim>«uom:0:mwzunwvcammwuaaonmuwauqwnuno>uH>Huum.aoumEumcnwnu3®«>mu>awwwunmuonusm.am>oummm>uouma:@mumcwudmzmmzufiHOZUCmmflocwuououonvm.mEouUc>mumvvmanw>fiuomum>oon»weucmfiumwuumaywexmumcamamcumum.EdHQmOHuvan.v:HUouuuaou.:HUm:vuHaom.m:Huw>Hmoum.:Hc>u:n>xo.CHUmCOHHHmU

.mz<zxmazH<UV.H._ocHEm.a>suua>:ume.H.mfln_:m».mHv_.~
0:?

ZUzm9H

a»sa.,

mmnoun.wuoumou0um:«ao£uH>uwomuflcfiumomzemomumH:owmuc<.zmH>wu<m<cmflamcm.mo<3oz<qzmfi>omamuuzoo.Hm:u:on.mm»eezmzsuoouomcfluum.mmzmHqm3m
wm~H-m~ooHZWWH.uum<mz.zmoou

mwumv_.~.¢>m
.nwoomVhmoaoomfiumnmuomw>H:uu¢m.@uwnwU®«ELUmoc>::mz

.:umz.N<mofla
.EmvuwumE<.EmUumumE<mo>uamum>Hc:.umu:muamownwzUflE®UmU4.>mmuw:uoumEum:mwxwoaoomfiumcmmoucwsuummoo

.mumaom.moxaomms¢xommou
.mcumumnm.mnmw:u.Ucquumz.4ono«z..m.mo:e:<wmmuwaonmuwe

M0HOUUNEMIwumwcowmucmHOUQOUDHU..nC..n..~MUW3Enu»:UEOHUC>Wuvuvmanm>«uomum>ovnumouzmeummueumqkab-w«>.o¢Hummmzazezmzaooo
maqmaumopmmaanwoowzem:0mo¢poeme:oHm»moum:qm<u>HnoNmm:mz<

a<zmommmmmeZHmqm<aH<><mzomeaeau44¢.omoumm
ummmzazzoHmmmuo<

.4

mH=emommqm¢qH¢><mmozmmmmmmameHuVmammmmmevuezaoumuzmmmmmm
ox

N.«-um.zm
cmoumufi%

o.A+wcoaumuom.>.uum.wEm:oowuwumwuzaomnd.mz¢zxmoza¢u.uwummH>:mnmAa>:umE>xouU>cv:«:_a>mouma>:o:m-H-_ocflsm.a»cum4>:uoe-H.man.-m-.ma._-~.-~>:uwE-~.UHomufiocmmoum2Umaqmau>-~o-ommwm~zm
.mmmwmwUmoucmaumwuunew>umuw:u..mom:.mum:..>u:umHmuqmoaoflm.qoam.,om:oauswmmuona.axe..>u«>Muumamoamoaoumaumnm.u<m.qmucfluououomom.>-~o-ommwm~PH‘OEonno.om.mH.oHouvwmmouocaonEmucwcxuznxxomomnoucomm.Umumm:ma.05onuo.mEonown:vmmmouocwancmommouwse.>mUmmoeauooununooxuasca0»vuwmmuocaWflocamumuoaamuommoumnu.nu:oE>uUusonmcamamaoooummszflucouHmnnH>wv:Hmnu«H.>mUmmmaauwmuzunoozum:HmumooaHmwemamoucoauauvmcw>mUmmwfiauusououozu:w:>u:n>xonomen:w>ammaumvvmaam>fluumuo>oLaw:Hm:UH>wU:«amohzowuamomfiouamoauzmumfiumnmM>onmmnuucoflumwmamoumcaumumacaavmmzamfiumaouuwnumanw>«uomuwmoEouwcaumumnmucmaummcflummuumomuosumsmumUwmoaumauoma¢.:oaum«umcoomw>mwawuumnuUcaomaoumUcm.mU:mam>um>flammmozoflumaaaaummmmsmoumnuUcsomaoom.u:ommUwmuocwaonoaucmcmuouacwumumzewucmcmmomCOHHmCHDE00m=oHum>mcwmflumfiou.mcmEooamoauzwumfiumnmmumcawuwnuwmoaumaam<NomomoowmmomHv~>-moo~ma..omzH.zqmm<»eHmo~mmmmmowoomow»>w«-moo~mamomonoomH<mmmmmowoomma.5..92..wx

.»m.N<.Z<.zN.2N.u:.Ne.Nm.qm.om.%fi.Nm.E%.ma.%%.26.:0.:m.oe.09.zm.mz.mz.42.30.OD.zo.<w.20.HU.00.mu.nm.mm.me.xm.Hm.mm.om.em.am.42.uz.>q.34.94.eH.mH.mH.2:.zu.mo.mm.Hm.mm.mm.xo.mo.mu.»u.:u.wm.um.e<.:m.zN.¢....3..4:.NB.89.me.za.2?.ne.»m.fim.:m.Am.m%.flw.mK_mm.mK.sm.mm.om.em.4m.:m.om.20.Nz.02.Hz.02.az.NE.>2.x2.32.z2.xz.02.oz.42.%q..>A.34.94.mA.mq.xa.04.<A.Nx.mm.mx.zx.zx.ux.mx.mn.mH.zH.AH.o~.:x.mx.zx.zu.=u.mu.DU.mo.Hm.mm.wm.mm.um.NQ.2D.xo.mo.NU.30.mo.00.20.xu.40.Nm_>m.3m.mm.om.mm.<m.N<.:<.e<.24.4<.u<.m¢.3
Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2097



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2098

AWQWE

0303umanmuMDEM
32333332399333323233333232033332.02x23.23.20.20.33.30.33.33.39.32.20.3».2>.0>.20.00.30.32.22.22.22.22.32.30.30.93.20.<0..23323333323923

Uwuaawq2:mowcwmmuuwmumE0o:Hmu0B:< .22.20.90.93.03.32.22.32.33.23

.03.32.30.03.<D.02.02.33.03.03

~OWfl¢.29.22.02.33.N9.93.Q2.09.NQ.33
3992301333203

3<

.z¢.32.09.39.29.20.30.23.23.03.30.00.32.22.22.02.03.03.23.33v9

.33.E®HO£P

.4133922<23Dam.mamEmx®you
.20.42.93.20.99.43.<234

4393

0343<0

pumouommmmm
Amuwnuomwnxuoumuwmmwumoucmfiumwuumowm9oumH9Uo:0:o9n50930399300weWEOHMMCHDEOUVufixnsumHmoflmoaowmv

2230:09033332029.mcfivouwuomwh.3539390300333009m:9:9m0:oo:o9um93Euow.31009®UHCOW®U5DBan3:m.vmumuvhnflvmumHmE:w909000390000000333393920300:o9um93EuowaomoummcmUm099mEou:o9um39nEoo9m9o\:o9um9mn:9cm

.313090093003032.01m.vmum9n>n9UwumumezuHoumuofiuowwmouMom
Umcamucou909325900000090005m

m>9u03uumno0930220mmL03009wn9o09n>uoum99m00uwe030300090020:90900939239003003002aounwzmCam0u9o90umou9u9oooU:9m.0uoum99Uonu:o9n.mo0:o9um:9nEo0332092333000305009003m0U9>oum:o9u:0>:90:9293230133320333909-¢33N30mmmm9m~-m332<0mmmmwmumocm32

..33o00
329333329¢3293333292

29.39.40.30.32.22.30.30.20.30.43.42.02.34.33.20.20.20.29.29.29.39.23.03.2o.22.>4.34.94.04.49.39.32.22.23.33.20.30.23.33.93.23329333329439<332329zm94m:3ucmumm232293323330..433<.332903
uafluumm 2.U03m.m<m0m:wNmuum<.2umEU:9A

000320090>uoumu9m0wuwe030502090now0uoum99uoc0co9n20930390000930co9um:9nEo0
339329.3949«439.333~290:0003933292092933003432039339233023

034320
92220232329ZH343<49<>¢02099399044¢.32o032WHIH202343<49<><0302323332QMEHU332232329

234‘u30z m

329

"42
.9»m3:3m333m.ma9:9um0mm>3mou

.32.32.20.94.0332.20.02.24.20.20

0000090290305432
22RH3<

..o329.z433<29923923m3mm9m2<0m33m32333233
.32.22.04.32.90.00.99.09.33.9<"32.22.<2.20.40.92.02.24.04.20.30.o0.20.03.33"3

.q<

933333333203.02923923"zo99<22o3299zm9<3392300.232.UU¢»442<2330330224"3329HZMZDUOQ3302300320033209003923933320023923329"MABHB3233232HZQZDUOQ3233232209003004
34

"$2300302323332\

O:

 

.A+V:o9umuo23324223329200umumm42cm23.422ume2xoun220-v-_423o»342cm23-9-2o:4am.922um922uma-90m9n_um-.29.3.2.-492ume-m.340»oflocmmoum
0343209-~3-3m3332

AmumacommucmuoummuouUflCfiHMUm3Emm.m>9uvvm:HEmH>mouma>:0Lm9U\m.m90co9um9mm09m09u0Lmmou09Emmmmamuvmc9mum3mm9nm0omh:9.3mmm30030323233304mu93o4o93040932,303u433w3mum290329..mm9u~o3ou33323.3mu9uoc42oomeum233923..234>4uom4mu43o4oomeum230033_42.9-23»3m3332.040.>0:03w09wno2033323223399:.00:m:9uco0:90393.m0:0:9u:o0:9>9m:993000900no>0:0m93mm20302000393o>9u0muw>onomanmumcz0:320030009UHEHHMUWDE0:0ou000390900030090weucmeumwuu>9mu:0E09mn3090030503020209U00309:o9u:o>:90:000039093003:o9umumnm930990230090950000909v0c9muw3wmanmuomnca029.WEHMHO0200000m20:332mmmm.92mo:09u9:9wmU0:0camumcz.9m920umE2909992339mc909v0EMmnuoU339m99wumE>9m999x:m.dOEI£UH£w9nmUmu3mUo9namc909v0E0905no030U30000350039nom9mEo9u:mcm9009030009.03o99owmm92933209uo®:9EmH%moHma>:m£mHU|m.mM0mumfimzooCoaumummmumuwumnmwouuflfiwmmwamuUUCHMUWDW0930.029.:o9um099mQm0:3mmmuoum339333333009.0:9Em9>moum9>:0:m9U-m.mnocowumummmumowuozmwouowfiowmvavuUocwmuwzmoanmuooncdoumvumaou:09u:o>:Hone
H32

P22abetVa.2333399.0399<3222

.>u0mHEwLuomuwumwu:9omn<
2U22RH90

320030233023293
mm~9333m292943939-v332203.0229.2433<99920923m-4¢33292993939133322033933332<33303992029.39.32.32.22.02.23.2<.22.32.22.03.29.20.40.30.<2.22.32.04.32.20.20.33.09.39.20.32.22.42.30.00.20.20.20.90.00.20.33.23.29.20.90.30.02.93.43.42.02.>4.34.94.99.09.39.32.20.30.22.92.03.33.23.33.20.20.20.03.33.93"3232.22.<2.3».z>

.0>.23.03.03.33.29.99.29.29.29.39.90.20.40.20.00.30.30.00.32.02.92.43.23.03.20.22.32.92.02.<2.22.22.32.22.22.02.32.32.24.>4.34.94.04.24.24.04.22.22.32.22.22.02.32.33.04.24.44.34.32.22.20.20.30.30.30.93.03.03.33.03.23.23.23.33.20.30.20.o0.20.20.<0.23.23.33.23.03.33.23.2<.32.93.23.4<.02.m<3:2229333299~220am33moz32333332943333033332332943.322o99<09433<39233292.02923933
320993223329923923H"$2300.232.UU¢»492<2

®m®CH£U

.30<302¢4

Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2098



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2099

.N<.z<.3N.EN.o_...2.doindo.5;.3z.3.5.so.zN.45.2».z>.o>.5..m:.o:.<:.3....._.J....>m.4m.xm.om.mm.om.um.:m.om.am.am.zm.om.Hz.<z.~z.xz.zz.zz.v.z.ozdz.¢z.>._.3.5.04.mx.mx.mx.ox.mx.mn.mH.zH.4H.nH.3:.m:do.mo.5.mm.om.mm.on..moinJ3do.3so:5do.mmininim.om.mm.5.u<.3.._.<.z<
ivomoom9..

muwovoommfimamauaoomozmmoiioomm<.02zoHe<oHqmm<ma<oozox
H

wk..\.TvVasmfimcm\«¢Kmmucwum.SE5?353.._zmooo05$.32in.R..fi.%..J5eon.$39.<m:.044Cmcmmfioo53.3:amaumaumnmmounuummcmumv..mwmn_.nov...HmNLU.flECN>H.m.mU.Nfl£UHmwaouucxmHwzonwanmuauufluoucmfiummuumannowmU:3omEoUEUHCOEEMhumcuvumawwcwmsUonuoz
nmnvnmufivfim:qm<umofiwomnvoom

.20.29.3.zodo:2

.:o.5.“am.z...2..Nz.02J...J......o.mo.8.zu.o<.3..3>mm.mo.oo~03wmmflmovoomoz.ozezme<muzoaemzmomzoezma<m"E2300.232.UU<»q.z<m
zemcomozpoeme:oHm»moom:qm<oe<zmommmMIRZHmqm<4H¢><mzOHB¢HHU44¢.omooumwaxymommqm¢4H<><mmozmmmmmmQMEHUmmm¢mmmzem

~..-u..z
.A+Vcoaumuom

.mo<soz<q"mazeazmzsoooumuxaom..m.mmzoHmm<ezme<mn.m.moezm>zHumqeaeummmzzzEZMZDUOQummmzazzoHmmmoo¢hmmoommzmz<«A“H2300muzmmmmmm0:anOumafi.>uumHEm:oomuwummu:aomn<
Ez<z.59:5.uflmmd€mfi.:.Eu9__.?oun.E.-T:.Eou.:.E£.a-T.o:d.a:.::3.E$s-:mE.-m-:.:TN.-1::9._-~.33floammoumzo8.35TS-om$w~zm

AmeoumexmuumuuxumcwusHOZOHMowWHOUHDHECHvmmuosvounmwcououmoummuUCMmumwcommucmHOuQOU®HUHCMHMUWDEZUHZcowumcwnfioocwumwcommucmuoumvuvuUHDHBCOHUMmean:xmmumzucowumcwnfioovEmma.mums..:€3mEoflmoaoflm..85ion:ufismmmuwfi.2:.J...
>-~oaommww~EH.:mmuaosuax

noLuwzuuwnnsmmanweb:wewwwamunowuouwnwzcummmuusuwuumocoumumoumwhUmusaucwzaamcowumoUcmumwcommucmuoumwumuoacaumomsfinuflz:0HUmEflDEOUcwumwcommuzm®>HuUw~mmmmxunsm.m<.uoummomuUwwuwcoubmSHnoWOWMHQEOUxmmuonuCDHUMCMDEOOwne.xmmuzonuaznozuwzUwumwoommm.mH:A.nEoumE>muumuuxumzwuzH®3OHUcm.:mm.mammamuomhnoaumumouacowcwnmoUCOEUMOHUon»you>QmumsuCOHUMCMDEOO0»moumaou:oHu:w>:Hmacemd
..omzH.z4..<»eHmoHmm

mwmovoom3~.wmH-.oo~O3.zmdz.mzJz..sodo.zo.<o.zo.5.8do.2..Hmdo.9...E:3:2.oz.3.5.3.2..mo.mo
..m.mu

0%.09.me.xm.Hb.mm

.mmJ6do.3.5....u.om.mm.5.z....3.3.dz.5..ov.J8.m<.z<in.zN.oa.3doJmdo.N2.zz.3.9..zo.:o.5.:5.3N.2Nis5».z>.o>.ND.m:.o::5:2..9...9.....29.z....2..>mJm.v.m.om.mmdmdo.3..9...Ein.._.E.o...zo.Nz.02.Hz.42.mz.xz.zz.zz.v.z.ozdz.¢z.>q.3.5.m..J...J3.3.5..5..5..ov..5..mn.mH.zH::.3.2.J....zo.:odododo.2.mm.om.mm.omdoinJEdo.uuSoiv.8iv....u.45.Nm.5inim.om.mmim.N<.:<.,..<.z¢:2.o<.m<.3mmmowoomoowmauvoomozwoofioowEmvmmmomoowozv.z.5:5.12.5.J6amdo.9.:5.5.dzdz.3.3..S.2.2.J.o.moJ....5..mm.mmJ.ododo:6._._orumin....<J.mmmovoomwmm-»-.oo~mmHmaonoomH¢wmmwvpfimm
.

.zmdz.~.zJz.zodo.zo.....o.5do.oodo.2.mmQ.m.%do.mm.9.Q...:3.42dz.33:.5.2..mo.moJr..5..3.HSJ3do.No.>U...u.om.mm.5..29.2..3.dz5..9..3.N¢.5.is.zN.o_...3.mmimdo.Nz.....z.3.9..zo.:o.:m:2am.75im.2».z>.u>:.S.m:.oa.45.535.5..za.z....2.:6.15.v.m.om.mmdm.om.3..9...E:3J....o...zo.Nz.oz42.42.N2.xz.3z.zz.v.z.ozdz.<z.>q.3..S.3.3J....3.5..5..3..9..5.3:..3.zH.13.3.2.9:..zo.:odododo.3.mmon.do.3.3inJ5do.mo.30indo.zo.5.5dm.5..smEm.om.mmim.m<.:<....<.z<:2.o<.m<"3Numovoom~§mH;.oo~ozmoofioomESmmmomoomozmean.02zoE<u3.:<m...<oozd..ozazmzmm.~uzofiizmomzfi..zmS...VdH..:Soo.52.8...SEEw..mo<:oz<..zmflamzmE1E33Hum»...Smzaooo$~oxxBuzmaoo
A3«N339..J5._.o..umomaom3.2:dmuduflnmioumuonmqzxmncmmLm.mmzoHmm<ezm._.<..15¢Jumzfi...mud2.EmacoLm:.o...zu.>zHnEouQE>muumuuxumcwusumzoanowmuouwnwccwwwmuusvmunmmcoumumounvuUcmmunacowmucmuoumwumuUHCHHNUWSE£uH3coflumcqnfiooEHumacommucmuoumwomuoflmumcwuummcflmsammuwzu:owum:wnEoUUMJFHPoammnmnmiummmzazezmzaoonm:qm<o«mon>oHmeowummmzzzzoHmmmoo<zem:0moapoeme:oHm»moom3qm<opamom.mmzmz<.4

e<zmommmaxeZHmqm<qH<><mzoHe<eHoAdd.omoummmH:Bmomm4m<4H<><mmuzmmmmmmDMBHUmmm<mmmzem"H2300muzmmmmmm
O:

~?.L.:zm
cm

 .A+VCOHHNUOM.>NuWHEOLUO®H@UWDU3HOWD¢..,.z<zxmozo<8uoummdEwfi.:>5me.c.ouu.E.-T:.Eou3.€2.n.-T_ocd..m:.Eu3.Euwa-:m3Tm-:.:Tm.-15os-m.33uflocmmoumzu
Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2099



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2100

COHUCO>Cfl$59oummouma.oxo

.m:4uo4 .wo®um£aOHDHXHEmnoCoflumuzmwwzouafimvcm:9AmyEM3%ucmwvnmMD:00Aumunv+MSJfi3UmxumfiEoumU05%.H>xouU>£.o:4Em.ouu9:.>xoxammlaoxpvmusuaunnsnunzuuZUHEZ

.®CHEOHQ

.mCHHOH£U.40no49x4mo4u>oo4-m0
.:ofiumu:mHu:oo.E:4H0u:®UHO.mEHHODHw.4944m

0:90EoumUmuumawmmsoummmucwmmumwum.:0mouv>:uoEdauwusmvmucwmwummuAHVMHDEHOHHMHQEQWW0UCEOQEOUMOUWDUMHUHCOMuC®>EH®£Hmfi
¢EMwH0£3moqovoommowomoom44mo4moo~mmvomoommoqowoommovowoom2:.2m.40.3:.9m.02.mmmo¢o¢oo~movovoommowowoommowowoomwovomoom.20.02.2:.40.00.om.00.20.mo.N<.:<.3m:0.24.4N.90.40.20.42.<2.4:.04.02.22.20.m0.40.20.<0.mmmowovoom

.00.42E.

90mmm0-voo~O394mm4mo4-moommom9om-moomoz

ovmo9m.4v49<ax<z
wmmmmmsmoomman:mwmvomuwoommmvmmmooomnvoow20.NU.0m.29.q¢.34.HA.BH.muo4omm9-«oommm4mm0¢«oommmwvmmommuvoom<0mm4wmN-«oomam94mm4mo4-moo~mo.30.00.20.<0.40.42.02.24.90.:0.0m.mm.0:.09.mm.40.z>.0>.03.ms.00.nm.0m.32.22.22.xz.02.02.04.22.m4.00.00.00.No.30.mm.00.mm9wmmmm-.oo~oz.o22o49¢044mm<9%

.4wm4u4:-mcm:.004os $20

umsmau

4mo4moo~<m44o0oom4<moo40oom904900000<.90.22.02.49.>4.m0.mm.mm.20.00444owooN4<momomoom<4No4«oom~<4mo4¢oo~4<w444voo~4m.20.40.00.90.nm.94.04.0:.20.00.9<.29.29.22.02.00.02.3:.04.02.0:.¢:.N9.99.m9.om.90.40.mm.00.0:.¢z.>4.04.94.24.44.24.32.2:.20.20.mo.00.00.¢m.N¢.o<.94.:¢4~o4woom4<m9¢o02424:mEum0uzoumm

H0202
 

0:
V4<¢

H0
..m0m0m:omx0290".0024.24mm<994mo4mmm9omoomoo~o2mmmv4owoommawm9~Nmwoo~mmmvmmow420

.94.90.04.20.mm.9<.2
wmmm4w4mm4mm0oovoo~mmmvwmomm<0mwammmvoom3494mm4mo4mo

09.29.9m.29.20.20.49.00..02.0m.9m.20.20.:m.32.29.29.29.20.02.oz.m4.m4.24.20.20.00.20.oo.20.4<.0<.04"3mnwmwowoomoz.0292m9<m.2o49m2mo024920940“E2300.232.0U<»4HZ<b.m0<:02<4

mcwfimaxmoum4»:mnmHUIm.mwewmwmflmudm24:04:
.m49H9

wvmo9m.4¢4ummmzaz92022000m:4m<040mm9m.vooN_mmmz222o4mmm00<29»nom0<9oom9:042»mo0ma4m<094mo9mmzmzm.4uum0

oz

umna

oz

//2

m

A:Hm\\+

:2

 

.>uum4Em:0owumummu:4omn¢HmzmzXQQZH
<00AHUm.IAm>V.$UHEOND.|a>G®nQ|>IA>xomoHm0xoIH|a>£uwE1NV-m-449num49:uwe-40m4n-2.2-492uma-2-449nuwE>xouu940-m.EdHCHEm:mQOHQwCwNCwmz0

ma4m<0m-mm-owmm4mzm
A®EOHUC>mawzonGHQMHHHHHweucwaumwuumow.mUmEo0EDHCOEEGxumcumumswv4mom:.mum:..>n:um4mo4mo4o4m.409m4.0m:0Hu:mmmumn9.3:9.A>u4>Huomamoamoaoomfiumnmvuflmu4m

m-mm-owmw4m94.nou:4o:4m4

.®UHEOHDE:HEHEMIaIcmmoumaxcvnmnmuaxnuwfinzlahmoumomaavuz.z|Aa>:w:ma>:0vE:m:>xouU>nn~vumuAmmv.m.o..mUmEo0Umuomammwecoaumummmum._n4ummanmummuumhaamoauzwomfiumnmmozoacmHX~Aax:>xammumuvmruUwuauwunnsnazsv.Aa>:wxam«-400~m0uou:u4umn:m4::0.49x4m@440uuu:u4umn:m4:s0n42.H.m.m0059029:o4u:0>:flmzuno.mUmEoU.mUmEo0EDHCOEEM>um:uwum:wocauwumacweum>2®EONUC>wamzonmanmuauuamcaumwuuuouuonumamwmmoaumaucoHu:m>:H0:9m<H.2
2+_o42

~22/0

H0

moxx4muzmooo.mmN9..4mm¢.u:490m>:mEumu.m¢maumnmNumznomUCMHOM.m3®HQ.mmww2uCHEM¢.£omn:wuwoumwEmum>m>um>wa0namauovmcmuu:9cm:Mommumumwocoe
.0099HZHZDUOQumumsom.4m0mm204mm<9209mm.4mvmo92m>29

9~9v9m.4v49<mm<:

.4m0m0maommm:9o

m4vomoo~mm4vovoo~

m4~mmm«umooNma

vvmmmwuvoommavo44voo~H<wmmommvoomms09.09

.2m.02.22.42.30.00.20.<0.20.H0.00.00.nm.9m.m9.mm.4m.mm.om.90.40.42.02.34.HH.04.3:.m0.m0.20.40.wm.00.22.mo.N0.90.:0.0m.mm.h<.29.59.22.Q2.NK.02.9m
“.0024.24mm<99Hmo4mm

Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2100



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2101

xm.qm.3:.mm.NU.um.me.»o.om.Hm.Hm.mH.am.uz.mm.42.24.HA.eH.mw.mu.mm.mm.xa.mo.xu.mm.e¢ummovovoommmpmmpuqoommmHomoooommmmmoomwamm
we.oe

.zm.mz.mz.42.zo.00.zo.<o.2o.HU.uu.mu.nm.mm.me.xm.Hm.mm.om.em.4m.42.u:.34.eH.mH.2:.mu.mo.mm.Hm.mm.mm.xo.mo.mu.>u.=o.om.mm.e<.:e.ae.:m.oz.~x.ox.»m.N<.z<.3N.SN.0:.Nh.Nm.qm.nm.N:.32.m4.mx.zu.=o.3m_:m:m.2N.<m.3».z>.u>.N3.ma.wo.<s.Ne.99.me.ze.25.ne.>m.4m.xm.um.mm.nm.om.sm.om.em.qm.:m.om.20.Nz.oz.Hz.¢z.N2.xz.3:.z:.xz.w:.oz.¢z.>4.3;.94.mq.mq.xq.ua.Nx.mx.mx.ux.mx.mn.mH.zH.AH.QH.3:.mm.:o.zu.mu.ou.mo.Hm.mm.um.mm.um.No.29.xa.ma.mu.30.mo.00.zo.=o.<u.mm.»m.:m.mm.wm.mm.<m.N<.:m.e¢.:¢.q<.u<.m<"3>o«omoomm¢wmmamovoowozmowovoomopaamquvoomO3mwofiwoomN4wmmamovoomO3movoqoomwmwmmmmxvoom<0mmofivooma4mwwmmmm<0mfiqoqoommflmvmmuqoowmaHmofiqoomH¢wammomvoommamemo.OZZOHB4UHAmm¢me<nozax.OZezme<m
.zoHe<zmomzHezmemmn"B2300.232.UU<>qHE¢hnmflaacm..mu<:oz<qucmummummxeezuzzuoo

ouxxm:nzmoou.mmom..Hnam.ama¢.umm.m.:umumaommm:.o:Huwuflum”.m.mmzwHmm<ezme<muuoum>uuuonom.m:fl::m2«Hmmnofiz:m>H.muum:uHm".m.moazm>zHwfluwcanumsoauowuzwUcmUwmumaam.Qmou.mE:uwmnomwwmmuwnuEOHumCHDEOUumqeweomwowmufivflhmmmzazHZQEDUOQm3qm¢omwfimhmuvoow.mmmz:zzoHmmmuu<zam:0mo<POONe:oHm>moom:qm<upamowmmzmz<vq
e¢:mommmHIEZHm4m<4H<>¢wzOHH<HHU44¢.omoommmH=emommqm<aH¢><mmuzmmmmmmnmeHu«mm<mmmzev"H2300muzmmmmmm

moluloz
o

moN:u020w-m»-mwvzmuNsoon

~.fl-umvzm
cmo//:\um-Ho

.A+.cowumuom.>uumwEmnuomuwumwusaomndmozhm:omumzuwnwonommmwmzmu~20Hmz<zxmozH<Uv
AwumvAuamwvAHHHVwumconumo.umumma>:mnQA4>nuwE>xouU>c.nvn_a>mouma>:mnm-fi-mo:HsmAa»nuwH>numa-Hvmqn_-m-AmH._-~.-~>:uwa-~.uflomofloammoum

m:qm¢uw-~>-m»o>>».mE®um>m>um>HawUHNEHQUWCMNUcwum:nowmumumoozoew:HEma>moun:m:Hv:m.mwemwmmnmusmxanmacvAwwmavmam:..:oHumummmum.mmmm.A»v=unHmuflmoaoflmvqoam“gem:uflusmmmumnaw3:9uficoflumummmumoHuwnu:>mVzmmuAmmauummoumvmmm"Am
mw-~>-m»o>>»

O:

~Afl-umvzm
gm0

4
O

.~+vCOHUMUOM.>.HUW..nE®£UO0HmuW0934.m:<zxmnzH¢u.uoummH»:w:m.a»:uos»xouu»:.nv-Hazmoumaacwnm-0-_o=Ham.H>;umH»;uma-H.mHn_-m-.mHv_-~.-a>;uoa-~.nHomuflocmmoum
maqmmuhnmonommmmmAmEwum>m>uw>HamUamfiumumcmuucaon:nowmumummozofim:HEma>moum:m|HUIm.mmomummnmusmhanmwnvAmwmavmmm:u.u:wmmwunoucmuummm.eumm..coflumummmum.mmmm«A>v3umamoaooaoqm.qoHm~.wm=ofiusommuone.axe.AcoHumummouaufluocucawvzmmuAu:muumwmVeum..mm«uuwmoum.mam“gmwcfluoumuomom.m>-~o-ommmw~.Ewuw>m>um>wawUamfiumvmcmuumvummmumonuovuocwawoumonnoaammwUzmoomvun<mmooHmo>Hwmcvmwcouflaamom.wnuwxUmxaamm:mcauououowwuwuzm>a£ma:ecuuoDm.H.uammUaomUHHMEDMmuanocowumfiuouecumH>Umauausmmm:mcwnouwuommm.m:wuoumuommuEuouonovwuoanouuumowuxusnomwzuwzumuomoumm:aocw:m.a>:umE>xouU>n.uw:.a>mouma>:m£muHuAo:wEma>mouQomqwovam_nm:AmVmane.mu:mEmuHumEweEOHuU:UOHQmnucauomuonumm:mnuounewAH.MHDEMOWamumcvmwe.mUmEooounmxanmannocoauosvoumwnunowUocumfimonmwumawuomam:owu:w>:Hwne.wu:hmcmnu$MOEmoxuwusmmowwumwvmzuqzmmmmnowuumum.mUQEOUU®EOHuC®EIU>0DmwcuumnucaUwuauvuumumnoma

zuzmPHum-Homn<ZUzmEH

Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2101



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2102

.oo.mo.Hm_mu.um‘mm‘um.mo_za.xa.mo.NU.30_mu_ou.20.:o\<u.mm.»m.zm.mm.om.mm.<m.~<.:¢.e<02¢\4<.m¢\m<"2movovoomv>mmmm-«oo~ozHmofivoom~<mvmmmovoomoz
.02ezms¢m

me<a.ozzoHe<oH4mm<me<oozax
uzoHe<:momzHezma<mH"H2300.232.UU¢»qHz<mcmeumoumu<:oz<qucmumm"mm»eBZHZDUOQ

~oxxHmnzmooo.mmmo..aam<.u:Hyounmomsom
xcmfiumo~m<mfiumcmNHMZEUWvcmaox.mzwuo

u.m.mmzoHmm¢ezmacm
Nammnoazumcmx.wuHo:Nmamao.ummozozfleum.comn:muwmumn2momoezm>zHmumumoocofiw:«Ema>Qouma>:mLmHU-m.m-2mouocoaumuumflcwaumameumumcmueumaeaeomwpmmnfiofimsqm<uwnmmpm«comzem:0mumpoema:uHm»moomaqm<uPHmocammzmzm

eazmomummxeZHmqm<qH<><mzOHH¢EHUAdd.omoommWHIHmommqm¢qH¢>¢wuuzmmmmmmomeau«Nmmommmxevm
.O:

~2H-um.zx
nmmmxszHZHZDUOQummmzazzoHmmmuu<

vq
NHZDOUmuzmxmumm.A+VCDHUMDOM.>uumHEmnoomumumousaownd.mz<zxmazH<o.umumwH>cocm.a>nuos>xouu>:o-v-_a>mouaa>:m:m:H»_o:HEm_a>:uoa»nuo:-Homfln_»m-.mHo_u~.-a»nuwe:~.uaumoflocmmoum

m:qm¢uwxmouommmmmAumuuman

w>quomno>oweucwaumwuunowwcfiuouwuomouoacaumumaaflucmUmucm>om.Amwws.mum:“A>U:umamowwoaoamvJoan“Ammooauswmmumcev3:9u.>u«>Huomamuwmoaoomaumnmvu<m“.>uaoaxoumcfluzaucq_uuwuwwwmuw>U<v>o¢"ammcfiuoumuommm.>-~o-ommmm~.w:HUouwuom®w
youamumoumqmauu.:»ao-Hommnmmoumfluficflou2<zm<:mNmmzmumvuouauomuzcmemzuummmusoucmamauuman»momuasmmumne.mucfionUcwwe4>uowum>m:0xumuauwwucmofiwwsmflmUcmUwmmuUoumuumcoamvmcwuouwuommu_m¢0.SUMZwuzowummCHHMHHU.CdHUHHmmmnmMCH.0HOEM®£UH3h.mmflu:um®W0£ucawcwnouwuommwmommwouoflusmmmumnucuaxcwwmcwwnw>m:wmm>am:mzuoumuonmanomuwumemummmum.ou5mmmumvooan.mumupuma::Hmmmcmcou:m>wamu.cHHooz.uEwEHHmQEHoaummmnEouwmcfluwuwsmwmozucanewumwumuwvwummmnovowcauw<mm>UOEHUHDHECHCOHUm0fiUOEUCMUHEOUCOUmcwxmuWuU®fiD3WEHNWHQNHAODMUOEwommxuo>wm:wuxmnewuoomEMuuwucwmUcmwan.:«wwuouacnumucoumuuwuwemuuwnnsmcwUwumuwaouaaoznewoummanonczonmcmonmm:ucmmmmnu.m:oHummaumm>camamwuaza:H.O>H>cavcmouufl>cw>uH>Huumoflcwumomzfiausmucmuomczonmmm:umzuumflcoumucmoacaumumsaw>auowawm:uwnumanaw>o:mmaocwuouwuommm.H®UUmHD®>Huomuw>omoucmfiumwuu0>wuUwwu®OHOEmNowUmvmmcmummmaawoumaomuwwuwUcm>uwummUw>OuQEHnun:mucomm30:.wuouwum:e.xomuwwuoUCMHUHHMZMCHuo\Ucmmu:w>wwwum>Umouwanmucwaummuuucmuuso

zozxEH

EUAZUmaumwummmafiEHMEOHmucwaummUCMmcmwoflmhnm..mUQEOUUHCHHMUWSEHUCMUCUHUWMHUW0%UfiHHDmHHM>MOEUOHHQWWD.UHUW3EEUOOEWHOWUHUOUQSUmomuoummumuoacwumumsficocoauumwc«Ho:uH>umumzuazmocwumuuoucficmsounuWCOHUUMHDCOU0AUW5ELUOOEHHOUUMHDUHDHSCHCUfl£3WUCOWMUflCHHmUw3EHUCMmumAm¢ovumubmano>Huomum>oyouxmmuwnuoumaumcmmomumaaammay.3w«>wu¢m¢nmflamcm”mo<:ozcqzmH>mmHmumcmuuamzuaonummxeezmzauoaoucmaummzoum”mmxmHqm:m
~m~m->>monzmmaKvaammouzmoooompuman.A»om~..voo~.oususmmaygommauo_mum:omcammm.omomo

.m:oawuumm.wu:mHommzoum2.ummoSOHUNEHOWCHamoanwz
"momaomme¢mommouxoauumm.®HoU”.momo:e:<

mumnm:xumummmuumuumanw>wuumum>owoucwfiumwuu$50HOEUHCHHmUm3EfiuCNU®UCM>DNcm.UCHUOHOUOWMhHWJFHFomw»vHu~vHm:qm<omqmmpmuvoomzem:0mo¢poemezuamymoumaqmouhamo¢mmzmz<-um0

O2

umna
02_

V2M
auum+

gm0
ummmzazezmzauooummmzozzoHmmmuu<

vq

A%wR&w

.>uumfiEwnoomuwumwusaomnd?1&Amz¢zxmnza<uV2Humv»nm>v.wUHEOHD.»a>cm:m->:Amxoaoumoxouanaxzumenm.omn2a>nuwa>:umE:a.man:z_z-H>nuwE:zuAaxnumaaxouozzvum\EdHCAEmCmQ0uQ0cwNC®m
moqm¢um-mm-owmmHmAmfluflzqnu

msoauomwsaucmuawumaam.amoo.mE:ummwommammumzuCoflumdflflfioov.mmmsomums2.>n:umHmoflmoaofim.AOHMw.vm:udusmmmuwce.3:92.»uA>wuumamoflmoaoomsumnmoo<m“am
m-mm-owmmHm

..mUmEouuwcwumumsfiaucmuwuacumumsvucocucm.wowuwnumuammmanmumwoom>HAmUHudmUmEHm£Qnew.®E0I~ImVNIH0NmH£uONCUD-m.H-_a>:um_o:flema>nuw_a>=ou~:ma>moum-_>xo:uma>:mnm-m_-m_-~_-~_-»->xouu»n-«.muouwnH::Hwxmumsoumcaunnmcfimwuoc.mUwOH0uWOUHUHOU..m.mom.muouwnwzcmwmmumummauonmmonm2mumH:om<uouuwowmmcwsmmooumo.mumHcom¢uoummummmmimcflmocovmEouwUmuomaommuzwmmamowuzvumfiumcmouoauom:oDSMUSHUEHucmmmamoausmumaumnmUcoowmmnewAUmU5aUEHwummmuzuosuumcmzxumzv.mvmEouESHCOEEM>um:uwum=wmayEouuUouuwawm.mumEooMHOEnowcoOCHUJAUCMucwmmamowuzmumaumnmUMHHHMmcwuwumwcwfivm>3mwuacanuW3OHuU®UCflUSN.WMUMCM£HUHUHMAAN~QmOU.mE£ummUcwummuuNOWUO£u®EOuUmuowuwvWHCOHUCW>CMWEEomwommuflvfip<mm¢:

zuzmEHm<
"2m.mum:ommmzeo

moooqoom3o»HHmH-woo~O3

mavomoommmmhmmwvnmoomma”.omzH.zamm¢»eHmoHmmmovovoommmvwomnwoommamfioamoomHvpommmwoommumovowoomNmvmrvoommmmomowoom¢mmvmoovoowmm
Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2102



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2103

O:

~.4-umV22..+vzoflumuom.>HHWHEw£U0®H®ummusaomnm.222222224¢uVumumm4>:mnaA42:uwe>xouu2nv-4-4422oum4>cmnmu4-_oa4am.4>2um42:ams-4.m4n2-m».m4v_-N.-422uma-m.u4umo4ocm2oumzum24mmu>-~o»ommomm224®EouDc>m

>U:w:Umuu|>U:®wu=MoucmfiumwuuMowmcflvoumuommwoflcwumomdfiwucmvAmomavmum:“.>u:um4mo4mo4o4m.404m.Kmm:o4u:ommumze.229..>u4>4uomamuamoaoumfiumsmvo<m4.>u4o4xoum:4n:4u:4.uomuuwwm4m>U<V>o¢"42wcavoumuomwm.>uNo:ommowm94.0405UwwvsuwmawEouU:>m>Ucm:vmuw|>o:mmu:uoucmfiummuumnunowo4:4umUm:EHu:mUwumuwaoulaaozUcmw>4uowmwwzwcmmwcwvoumuomwmm<nm44mcm.mo<ao2<4amcudoh"2229HZQZDUOQ.024.mm44->m44z”mm=m44m2m
pwwmummno"2mm4.2mm2m2uzmooummmummm..m\mVmm.A«oo~.mo4em:>nouanan>mo4ou:ousm2umomsomma.amuHmm0mwHfl£mEmHHmEHmhom.40waaamnu>334”UvaasuqzouNvnnnmMHOWJHSWUHu®EOHUC>WxocmzvmuunhucwmusweucmfiummuuwnuMowUH:flHmUmDEHuCM

umomsommemmommou
UmumuwaouaaamzUCM®>HUU®.H.u.0304.»mozflvouwuomwm. .NWQBHBwmmqmm.444ms4m<ommm4m»"4oom2amC0muapoeme:o4m»moom:4m<o>HL044xmzmzm

222202mmmmeZHm4m¢44<><mzo4e¢e4o44¢.omoommm42emomm4mm44¢>¢mmuzummmmmDHHHUwmmmamazeo
0:

424.42222
gm0

"mmm222ezmzaooonmmmzaz2o4mmmuu<
«A

“H2300muzmmmmmm
umuw

%
O.A+Vcowumuom.>uumHEw£uomumummuflaomn<2224222224¢oVumumv42con2242zuoE2xouu2:vuv‘44>2oum4>:onm»4-4o:4am24»;um42:umE-4vm4n_:m-224V_-~.u42nume-m.u4umo4ocmmoum

m:4m¢u>-No:ommmmm
AWHOUWUOCOEm:4Em4>mouma>cm:mHU:m.m:AmvweCOHUMHHWHEHEUMHmfiumnmcmuuw

2o22

Hmmmavmama.2mmououmVuomm..co4umummm4mvmmmm.2>u:um4mu4mo4o4mv404m“awn:owudmmmumnbvareuaaowumummmumoHumnu:>m.zmm4.mmoUo4QHmu4m>£mvmwmu2mm4u4mmo4mvmmmuflmmououn4mo4Emnonom:4uww:4m:w.4mo4m>nmvmmm"42m:4noumuomm2.m>:mo:ommmmm
.moHU:um

.:H0mmHUMowUvmsOM03mvamfimwNEUm.HHOWUvummnuumm09:0cowumuaammm>2Um3o44owuooomflum24Em.a:UUmnowummxmm:muzuxflfimay“wavewnuouUwvumwumzwcauouwuommuUn.H.vmE4oumm:uamamzowcomofiosMAdams:45omnowUaom4ouuoumm:mm:cnmmuwunowuwumxomo
EH

wucmflmxxunmwwz

mUcmDCHEHOUIZOQEOHHoomvuw¢mmnoHmmoUwmomfiouousuxwfiw>Hmm£Umamwewm.m.mmwuoumuamanuozmnu>2Uwummwummm:Emum>mamaumvmcmuuUwmmnuwcoowaflmmmzne.muC®EmUHU®EHGEHQUWCNHUmcausvoumnowAH.NHDEHOMuo.mumEouuammmomm:wzuoummumamuumnuuzuco4u:w>c4may.:4xmcmasnLmzousuxmvyoumeomoum.oMoomovmumUvwmoavumflUcmKNHUMEuvaxaomm:4uwv4>oummaA4“m4:EuouamuwcwmwevcsomfioomayumnucaUmnwuwuumumnom4:o4u:w>:4any.co4umu:m4u:oommnu:4uwU4>o4mm:4onAxmanvummv4anUWMHMEEoumUmnu.E5HH®u3mUuo.oummuumE.oxo.>xouU>L.o:4Em.ouu4:.w:4bo4.w:4Eoun.m:4uoano.mu4uo:4w.2xox4mmnnu>2uwu:u4umnsmmacmu204::wenumw.:m40.4>xamo4o>oo4:mU.4>x4mwuaomzofimvwuuwammmsoummmucmmmummum.E:4uwu:mUno:wwouU>zmucmmwummu4:4w4wnz.44vmasauounoUcsomfioumm:4umum4:4EUm>44mEuwUm:muunewwu4>wUmonmwum4mu:o4u:m>:¢wse
m22

nw%.mWAmwmm.mwAwmu22/gflxo\\V26QEQ

om>»mm"444e<m2<2
 

maH0
..m.mom:om22:20

movowoom3vnmmmmuqoomO3

mowomoomG".0224.24mm¢49420422o4o4mooNo4o4mooN2vvoqoomoomozomvomoommomomoom4<mnmmmomoomma4o4omoo~m4o4moo~fl4mo~oomoo~¢Nmovovoommoo4woo~Hampmwmwoowanmovowooww>4oooom-«oo~zomomoooom<omm>w»4ZUmowowoow~4~w-4ooNmmo4momooN<m4mwoo4oommmmm.2m.42.2:.mm..No.wm.29.44.20.22.02.42.>4.24.4m.m4.92.02.mm.42.24.44.94.20.mu.22.mm.22.mo.20.mm.24ummowovoomv4wm~»-voommmw4momoo~4<4o4omm4mmmovovoomomhmommnvoom<04mo44ooN4<owrmomw<0movovoomrmmwmmnvoomDd4~o44oo~H<nmmmmmvoomDimovomoomm»mm4mo4-moommovo44voo~H<m4wm4mo4mo.OH.99.2m.m2.22.42.30.oo.20.<w.20.4u.mu.20.nm.mm‘.me.2m.4m.mm.om.22.42.42.02.24.24.m4.2:.20.mu.22.42.mm.mm.22.mo.40.20.20.wm.mm.22.22.22.32.22.42.wx.>m.N<.22.34.24.ws.49.4m.4m.om.42.32.m4.m2.2u.:w.zm"22am.24.<N.22.2>.o>.4:.m:.0:.<s.49.29.22.29.29.29.»m.4m.2m.wm.mm.nm.um.32.ox.92.42.22.wm.20.42.oz.42.<2.42.22.22.22.22.w2.22.22.>4.24.24.m4.24.24.u4.42.22.22.w2.22.mn.m4.24.44.24.2:.2:.2w.xw.mw
Patent Owner, UCB Pharma GmbH — E'xhi it 2007 - 2103



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2104

293CO30393339304333000343309430«H33332334
93230333339ZH3433493>3320393930AA<.33o03333:93033433443>33302333333339303333323393"H2300302333333

0:

m$§5«.$%EcL06Ioufimgxpé

334-33323VQ30.123o33-3
%

\WbSGHvm<.336»,....+VCOHUMHOM.>HumHEM£UO0H®UWwusaomnd.32322332430.umumm4>:mc3.422uma2xouu2n.-3-_423ou342=m:3nflnflocflfim.H>£uoa>cumE:HVm9n_:mu_mav_um.ua>:uoE:N.UH0muaocmmoum203343309-~o-omm33m23Amucmcwusoucw203233:
uoU:DEJMvHuuoummuzmumnsmw>4u0muwnuonuazEOHUMCHDEOU030330.3mom3.3333.3233um4mu33o4o33.4oH33.0m:u3usu3muo293339.3>u3>3uum4mu43o4oumEum:30033"43wcfiuoumuommm.9umo:3m333m9».mo:w:wu:oUcHzumcauznoxocwmus>um:wu:mcwummuuyouUocuoa3cuncmmucmamuwumfimcaucommwuuouonmmumawuomam:o3u:m>c«wxb.mu:0:flu:oucfixumcwuanohocmwuazumcausmouzwfiumouumayyou0:30m0230:0033mommoocwumnsmw>wuum00300:03:Aaoumfimuu.u.mVWUHOHQOmoEOHumCmDEOUmmo00:mnumwmodumwfl:0«u:w>:wo:933233343334933332.3m.3023om33:90

9~momo3~3m~mm33-moo~O3

mmmomoom<9o4v~mo4-~o3~33".0323.24333293303339433333343mmqm-moo~33momomoomH<33333433333333443333v343mm-«3omm3mmwomoomm433493433333323.3:.33.30.03.39.43.90.22.o3.43>4.94.4m.39.93.02.33.42.34.34.93.20.30.23.33.23.33.30.33.93.293333333o~4om9-m33~33mmmomoomH<omm9om433933333339493vm-moom33m3m4moo~349493333333D<mmmomoom934«mm34-~ooN3344m4mo3m43934333343309.39.23.32.32.42.30.00.20.30.20.40.00.30.33.33.39.23.33.33.o2.93.42.02.34.93.33.33.30.30.33.43.mm.33.23.33.30.>0.30.03.33.93.29.39.33.32.32.02.33.33.23.33.23.03.39.30.43.3m.32.32.34.32.20.30.3233.23.33.3».z>.0>.33.03.03.33.39.99.39.29.29.39.4m.23.0m.33.33.0m.33.03.93.43.33.20.32.02.32.22.32.22.22.02.32.32.>4.34.94.34.34.24.04.32.32.32.02.32.33.34.29.43.QH.33.33.20.30.30.30.30.33.m3.33.03.33.23.23.30.30.30.o0.20.30.30.33.23.33.03.33.33.33.33.93.23.43.03.33.293333333mwmmmmnmoomozwomamoomH33333333333033933.o22oH930H43333933QZHK.o2923933
3204932303249239334M92300.232.003943233cmeumuN30330234ucoumm.332992323003

~3xx43323300.33334..4333.u:H903.3033om

>:mEu®w..:.n.E.wamnucocsuw
".m.33204mm3923933mmEo29.:3oum3u:0"3m.3o923>24

vucmcaucouca
233333:mo>mmum:u0:»:3wm:uoumwucmumnsmw>wu0mumnuoL033mvaowmovwuuwawwwoCOMUNCAQEOUHQQHHFvmom4.o¢4.33323292323003

m34330m~mom3.moom293:030393339303333003343309433m4332323
93230333329ZH3433443>332039394044¢.33o03333293033433443>33302333333QMPHU3433333339«H

0:

334.33323
33O

43
0

33232x3323300umumw42cmc334>;uos>xouu3n0-v-4423003422323-4-_o:4em.423um42numE:«.m3n_-m-.24.3-3.-422uwe-~.u3umowocmaoum
m343309-mo-omm3wNAumazommucm

M2UHEHHMUMDEmmmocwcwucooaflxumcwusmoUCUEUMOHHocfluoumuommwv“moms.mum:3A>v5uwamowmoaowmvAOHMuflwwzuwuzmmmumne.DIR...;uH>.nuUmdmowmoaoomfiumcmvUfimNACOHUONW0EWHCMSUOEmflhfl:AWZD"QMmcflvououomou.9-~o-omm33m.uoUum3nm>Hu0muw>oucmmocwcaucoocflaumzauzHowucwfiumwuummmu:wEmo~w>wuumcuunuHowUwuumawmcwwnmm:Ucmo>w>:9UcmouuH>ca>uH>9uumuacaumumzeflucmucmuomczonmmm:umnuumwcommucmH0uQOU@.HM2U...n.CHHmUmDEw>.._u0w4.wwH®>OCMma.mcanouwuommm‘UMUNHUHCHmm:>uH43nmuoaouuouuwncuazmucwmmUHEHMMUMDEHUCMm>Huow3mmuuoUvmanmuofi.am>o:uou303303029.m:m0uoumnuomzcuucmmmQ2un=wuacaumomssamu0>mmwevcauwmumu0:02u3>fluuwammco:oumsvmucm>wwmuo>vmmomama:03:m3033Umumuuommmmum:muzmomufluuwcaaonuauzmumuaums».um>m3o:.w40m:Ezuoofiwuomsuuwv:0muoumoumuuacaumumsa303090033333030420003nu»:vuzwumuuwuca3330330cowuomuuzouDHUMDEcuoofimuwnumanuwnancwmu:vmm0Hmuw:H4o:0Hu:¢.:oHum:3u3noaouucoo.aou3mcmcuwumasuoa£0333museummcfiuum244300230nozoauomuucou030035zuooemuwuumanmumasuoe£0353.wUQEoowcwuom244300334303wwbsaucahnmuwnuoomfiumcmucmuusu.3mm»..m.DOCHCHWUADUMco«._.._..wEONUCMNMCUQ3OCNUUOHWNWHOUMOWHUEOGHEOUmaoimuuxoOHMuovnmanw>wuumuv>ouseuucvcwucoocw>um:wu:.30w>mu§
0333232203333003

34
"R2300302333333

33-4

.A+.coaumuom.>uuw«Emc0owuoummu:aomn<
2U23RH33

nn44m:3U30330234
3wH>wmHmuwcwwuamcudon

.3329BZMZDUODwocm4ummsoum3333334333
N3m3»99mo"2333.v33333UZMDOU333-933.3933~..mo3~303503332»3o333333303333=4m3m.o3o3o.mco4moum3.oocm3ummsoum33033033933o33o0.<.m.Comm®43.6.uwcmummU3.¢.4.muonuom”.mvmO:HD<umazommucmmzuwcaumumsawucmcaucoocw>um:Hu:uoucwaumwueumcwvououomomuMAHHF933433.334334330mommmmumoom293:030393339209333003343309430NH332323

3333232BZQEDUOD3233232203333003
34

Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2104



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2105

.z>.N3.m:.o:.2:.me.99.me.29.ne.qm.mm.Hm.om.mm.om.32.om.em.4».Nz.oz.u2.x2.22.22.22.o2.a2.22.>q.54.94.mq.24.24.04.Nx.22.mx.ux.mx.mn.ma.zH.qH.oH.22.2:.20.:o.mo.ow.mu.Hm.mm.mm.ND.2n.29.ma.NU.30.mo.zu.:u.<u.mm.>m.mm.om.mm.mm.m<.s<.e<.2<.4<.u<.m<"3nmmflfioommmnmmmmofloomozHmwofioomm4nmmmmofioomozmfififiooommomHfimm-ooomO3mmmoaoomN4pmmmmofloomO3mafifiooommvwmmmmuooom<0mmmoaoomm¢mvpmmmm<0wflfiflmmmflwmflmmmmmummmfimamomoooomH:vmfimmmmmmowfififimmmfiomfimmmmaummmfimoHmmofioomH4omfimmmmamomemo.ozzoHe¢uHamm<me¢oazax.ozezme<m
”zoHe<2momzHazme<mN"H2300.232.UU<»JH2<hcmeumo“uw<:uz<qucoummnmmxaHZMZDUOQ

xmxxsw"zmooo.ammm..cmuuo.umuumumaomxcmfiumu..U:.¢maumnmNumznum"2m.mmzoqmm<ezme<mmsmau.mnww:.2mvmoezm>zH
.muwumma>:m£ma>LuwE>xouU>:nv:.a>mouma>:wnm:Hno:aEm~>moumomwwvnmv:NuomuamwoanmummocoflumummmumnmaHH9Hvafiwummfimsqmmommpmvvnfloomzem:0mu<poowe:oHm»moum:qm<uhamomammzmzm

e¢2mommmmayZHmqm¢4H<><mZOHE<EHU44¢.amoomx
"mmm2:zezm2suoo.mmm2:zzofimmmoom

vq

mHmamommqm<qH¢><mmuzmxmmmmnmeaummm<mummymuezsoumozmmmmmm
uumO

on

umna
wz_

Vm
H-um+

cmoumuaO.>uumwEwcUowumumwusaowfld.m:<zXQDZH
<0.AaomvcAm>V.®UHEOHD.:a>:®cm:>:A>xonoumoxo:HnH>LuwEn§(NIAH>£uwH>£uwE|HvmHDlZ~Z|H>£u0ElZIAH%£uwE%NONU>£vIm.E:w:«Emcmmoumm:mmCmm

maqmmom-mm-owmwHm
AmucwmmUwcaumumzfiwucmmmnuamnEzwcofifimaxmoumaxumwnwo.:moumvAnywaymama..:ofl»mummmum.mmmm..2n:umamowmoaowmv4OHm«Aom:Uwusommuwnhv3:3~AcowumummvumUwuv:u:>mvzmw"am

mmummnommwam
.WHOuQOUOHUHCHHMUWDEDZIHZHOG>U..n>HUU®.~.0Wnan.2ufl:fiuumswanma;nufizz-Hm2~.~w2:u.+z~=u~xu;m:ummmu2=o.m2-N.m-.mvo>HmDuHm:zuazUmuacumumzwucmwwmnmmuwmcuopUwuuw>:oomm:wumuuumuwcauoumuaou.m::e.mucwmmoacaumomsfiwucmmmmm:newvwummwummum:fluaomvanmumwoum>aamuwusvomEumnmmwecoazmHx“axxamUwuzuflumnamficsv

Z022Ba

.mmu.2.um.40
.a>:onumo>xoxam

.m

.~:z~om.~mHmz“aaxamuou:uHuwn:mAc:.H
mmofimoommmoamoomHmmwomoommomomoomwmofifloommomomoomomwomoommmoamoom

xm.am.US.mmmmofiwoomnmofimoom
D4l34Qa<C3

mmoawoommwofimoom.mo.nm.mm.mm.mm.xo.»m.N<.2<.4:.NH.99.42.:m.Nz.xq.24.Uq.:o.mw.00.20.IU.<UmmoH~oo~.co::m4“.0xwmumm
u.mcmumm

.>:ucox
EHOUHM2.2002Nxumz

.mm.42we.19.mo.SN.29.oz.~2.mo.Nm

mmmvmmaumoommomommumoommHNmHmm-~oo~mm>mHmm-moo~mommm¢m-Hoo~vamvpumoommmmmcmoommaawmmxmoom.No.um.29..24.Hq.kH
mm4am_H

03msmomom:m:ozmaq<ovwmmwamoommm>o~m-~oo~mmwomommlmoom
ma

mmmwwvmnmoom<0.ae.zm.mz..xm.mm.em..No.20.:u..2N.o:.Nh..ze.29.ne..NZ.22.32..22.mx.02..Hm.mm.mm..22.mm.wm..02zoHe¢uHqmm< 2242umamam22mxommmm~m«mw:-Noom03
.mm .m:zou.20

.a>Um.mz.:u«muuaauxuouwumc
.mvmEouEDMEOEEMzumcuwumzwa®>ozm¢

 

.m2o.2n

nmumm«~22nuu=u«umn=nAc:v
mmpmmmummae<mm<2

.>U.xo.mu.42.u2.mm.4m2m.xm.22.mn.No.<maw.:omwHo3umawacwfioo.mwmnaox

wonomoommmwomoommamomoom.x2.om.mm.mmammovoommmmfimoomoamomoomammomoomHomomoom.30.00.24.HH.92.29.am.m2.2N.<N.Hm.wm.02.n2.mH.zH.2o.xn.N¢.:<Homomoomme<o
.Hm.¥D.zw.mH.29.32.3».mm.22.AH.ma

H<<9
.>q.mo

ad¢mmH¢H¢
.<o.20.:m.mq.z>.om.>q.nH.Nu.e<24

nm«US

H4ozHxH
amcmmumm

moxxam"zmooo..amm<.u:Hsummm:.>cmmEoUcnommawmwomfiumnm
.6xofiuumm~XDOWNEON

“.2

«uwuamz.noa3o~ouoz
“.mxumz.aozuum3uaomnoazu.omflmuo.uo:mw3u.xmam.mumumEEmuu:m>H.mUum:oHmmucwwmuacaumomnawucmmmmm:uamnuuzmmvcsomaouEdHCOEEmzumcuoumao

Nmwmmmummamaqm<umwommmumoom .>m

aka:
.9:.20.2u.mu.o2.mx.N:.32.24.22

Hmmflmz
.mm~mz

HO
U.m.mom:ommmxaou.omzH.zamm<»eHmoHmmmwwmvamoommswmmmoomoomoznowwmmmoowma

.Hm.mH.mm.e<umwomflwvfimmnomooomoommmommommmmaw>Hmm~moo~mommmvwvm<0
.HU.wo.mm.Hm.Nx.02.2o.:w"am.m:.o:.02.em.94.mq.2:.20.mu.oo.u¢.m¢"3mmmmmomoowoz.02azme4m”zoHe¢2momzHezma¢mHHZDOU.232.UU<»JH:<m"mu¢aoz<4nnmxeBZMSDUOQumumaom"2m.mmzwHmm<ezme<m".m.moezm>zH"m4eHenmmmzazezmzsooa"mmm2szzoHmmmoo<

Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2105



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2106

nvnAaxmoumaxcwcmnfi:o:HEma>moumomwHU:mV«Nuomuamnwanmuwuocowumummmum.omo: Hucwwmwuuoucmuummmv:~ou\m/\eumm..EoCmum%u.:mmmmLcofimummwuauflcfiim.zmm..:=muom$:sum.2
mrnmonommwmmPH

.mumumE:mcwmouU>:.H~»~.mmm>wmoumcaeumzuwuczuaom.::ocmmm>uuoEommuconmanzonUHHMESWzuazDoumwuumm:wcocmusnnm:«.:w>Hmcoaumummmumv.HHVwumuxuanoww4>:wsaa>nuwE>xouU>L:vnA~>mouma>:wnm:~no:«Em~>mouaoma.v:mVn~cflmV«Ov:«Qmzu.m5zHUwummoummum:..Uwumoacmmuoacwvwanmummuum.aowm>nmmm->H-oH~zmu,wemsuflmoun-x.:mfiomuauaumnam..4»xamo«u>u.H>xHmHm«H..mUmEoUwandsm<
N20

a

o:
.x:2+

cm

om..mmm.wm>... mihunizm/#\1......umsoKm00..
H0

Simnmmfi,_.<n§<zLmvmumzom5:8

4:coflfiom.>3mEo:uo33mouiomfi.momomoom<fl.mooT~oo~x:
220033momimméoomozmo2Z:emumzu22832S$.T3o~mmTmonommmmwzmuflflooom2Swmmméoommm

3233Som3nmmTmm3mo".85.z.Em<Efiobad5Nwiooomowmm-m_oo~ozBmomoom¢om$o8oo~ozSmowoowRmoflnvoomxxomosoom2«SSSxx52%xmefi5.Sum.31.2momomoomm...$oTNoo~xxwomomoom22.:3mo:omc3=n-m-.mm.£33dEonm3.Euo.§xouv.E.-.T3.Eou.:.Em.ESmomoomZmm-~oo~ozflmomoow4|T_ofiem:.Eu$.Eu2r:mETm-§:TNFifiweum.39..ufloammoumzuZmo~oo~E~omTNoo~mpNmmomoomBm3m<um»mo-om$m~zmmfiomoom3mm-moo~45mmpomoom4.A3331Ew:3>5o_§xouu.EmflflooomEXWTER.2Saomoom9Iv:AaxmoumahcwcmnHIocwEmH>moumomHHu|m.INuomuammwanmunwecoaumummwum.me.4¢.>U.xz.Om.Hm.>qEoflmummmum.mmmm..EoflSm%umoflmfiimvEm:2..E.0:.mm:2.3.3.5.5.5.5.mmindo.5dm.5mmmN-S-$o3mmm-mo-om$m~.2mmmowoom2wmmomfmm.flflooomE~2-woo~mmfimomoom~4ommofi:mmon3:83Smmmméoommmmfiomoom2mmoomwmmmfliooomSmmmmuooom.3Hmmomoom_.momommfl.3SflooomEw$m-ooo~,23888e«RG35.me:2.5£2dm.5.5.5Jm.5.EG:.mm:2.3.3.5indo.5.mmindo.5.mm:25.mmmowoom3$32:mm
273.2328cm:w$TSo~mmSmfioom2$32:mm.mflflooomommflméoomN2mmflvoom4ommmdmN2fliooomommpmmfiéomE,mfiomoomemsimmoomma.3oEL21808«MOTNSN3:mmmomoom2finéomoom2..E.:2.5is.2.E.5..S.$.3Ji\.Edz.um:2.3.3.5.5doJ:.3$5an.5.3.._.<J.o. .~Somoo~Bmowommammmisoom$m$m-ooo~mm_.$omoo~2«Semimm3283o$mTooo~mmomnowoom<o$mSooo~mm.7;cadmuom.>Bmd.anuo33m33omn<wflivoowmmN23»3.mizooow$37883..ommofioom4$32083.52,2xmoza5:083iEona:>fiwa>xoun>£-TSiouaicwfiB..2..zm.mzis.42.5is.5.:o.8.00do.3-T_o=d..m:.Eum§fima-:fl£-m-E:Tm.-§fim_.T~.32..oflocmmoumzuam.5.mm.5dzdz.3.3.m:do.5gm.5.mmin5.5msimuTmonommwmmzm.6.5.mm:2.5.0:.5.8.15dm£2.3:.3.mx.5.5"amAmuwummaxcmnmaxcuwazxouuxn3N.¢N.2»

Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2106



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2107

.A;vzoaunuom

Amz<zxmaza<0..Homv
mumuu>no:oE.wU»uoacuouU>n.uwumma>cm:nAa>nuoE>xouU>:vnvuHa>uouma>:ocm-H-_o:fiamAa>num4>:uma-HVmHn_-m-AmHV_-m.-a»:uwa-N\uHumuflocmmoum.n3qm<umuvouommwmm

zmou\\mflfl\\.:zonmmmxuumfioomUconma«Ov:«UmzuwupfiuofiazmuN20oz

mgfiuumvzm
cm0

4
O

.A+vEOHHMUOM.>uumHEm:uomumuwwusamoz»m:omomzuwamouommmmmzmuaso
Amz¢zxmozamuvAHUmVAuamm.AHHHV®amowUv:vu:n4N\AmN.xumumwHxcvnmfiaxnumfixxouvmnv|v|HH>mowmH>:mnm-H-_o:flemAH>zuoH>:ume-fi.mfln_-m-AmHv_-m.-H>numa-~\cHomoflocmmoum

moqm<omumoaommwmm
HmwcHEma>uoumH>cwLnHUwe.m>auwuam>o:wemuammwanmumv.mmmavmum:Nflcoaumummmumvmmmm«A»u:umHmuflmoaoflm.4oHmuAmm:oauswmmumnhv2:9u.:oHumummmumoHuw:uc>mVzmmn.UwHuHmmmau::.>U:umamoamoaoamv3mmuAwmum>Umumwuxo.uouomwwmno>uH>Huomamuqmoaoam.u<m"Ammmuwoaommmmmmmnmouommomm.00OHUCHAOOOUSN®COCMX®S_UHU\mUW0:0..nu~..UUm.U®N..d._.HmU.W%HUmm:uammmapmmcocmusnnmcauaomofiumaduumaoaaswmzuazmcaummn>2uammwumumazwmmufiounmuuw>:oomm:HmmzmuHm.wmmnmmuwHsA+vnm_uoznoumms»Ucm.NI\HZxwzmmzuazUmusbmumm:Hocflnumomcfluazmmumnu.vxa<flAnuazUUUSUQHmm:uwumw050JLOOZOHUHUWCHmvEHK3H..«®.HanUQHMHHQUWQmm:AINOUHmm.om:unmHHayau:-H:A-v:m.m:£H.x:LuflzcoflumcfineouDam.:oflumH>uu..:oHuu.:ofiumH>~cmnmnan.m2mouuNm\o~:unmuam.mmmnmenuHeouuvmumamummumHUwuaaamumxuo>HammmmumUcmmcuwuumaoaaonmuweU®>OHQEHUcmmmzmunawfi.aoHDzmzounucoflumuomnmUw>oumEHzonmH.wH®UHOmHUuflcmmoimmmmumzuoUcmwucmcaucoocw>um:Hu:moucwfiummuuyoumucwwmuommsuvoummmmm:MOMUwummwummum~vHomUflcmmuono.muocfinxuxommouNmmamAnwuaufiumndmv\a>xamoao>U

.»uumwEv£UovHoumou3aowD<
zozmowe:D309umlflomQ<ZUzmEHsnwu

vs

oH-mo.a>xHmm-Huum“NoamnHm.Hmuammo:fismH>moumH>:mnnflo-m.mm<HIxms//fixmzms2+/1
oz

222HQmm
.m4,3

.WMgu

Hm

mavmmfinmmae<mm¢zufimvmomsommmmeowflfifimmmfi<Homammmmaummmamo”.omzH.zqmm<xeamoammwfififimmmaomfimmmmfinmmmflmaHmwofioomHmomammmmfimowfififimmmflwmammmmmnmmmamomowoooomHaqmammmmmmomedo.ozzoHe<oHqmm<metaozax.ozezmadm
uzoHe<2momzHezma<mN"H2300.232.uu<>QH2<hcmaumu"mo<swz<4ucwumm”mm>eezmzsuoa

mmxxoouzmaou.mmhm.uuwu:umuwuw:Em:u:munwo.umunmumoomxcmaumu..Uc.<maumnmNumznom"Am.muzoHmm<ezueammwcHEma>mouma>cw:mwU|m.mmom®>Hum>Hu®Uam>o:momuammmanmumumqeHemavmmanmmfi"mmmzazHZMSDUOQm:qm<umqwmmmnooomnmmmzozzoHmmmuo¢zen:0mu<poemazwazxmoumzqmmu>Hnomammzmz¢vqAu:0

O:

mfianumvzm
cmo//;%\um-H0.

COHUMUOM.>.HuWHE®£UO®.H®UmWUDHOWQAm:<zXMDZH

muvAaomvwnfluoazoouvxz.umumoa>cm:mAax;uwE>xouU>L.cv:~a>moumH>:wnQ-H-fio:fiEmAamnuwaxnumauflvmflng-m-AmHv_-~
.na>nuoEu~.U«omouocmmoummaqm<omnwoumwwmwm
zozm

Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2107



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2108

Amzazxmoza<u.A9om.umumma>:mcm.a9cume>xouu>nv-9IHa>mouaa>:wnQ|H|flo:qEmRa>£umH>numEIHvwwn_ImHnN.lH>£u®ElN.UHUmUqocmmoum
maqmmomnwwuqfimomm

AmucommUHEHHMUWSEHUCMmmm0:dEma>mouaa>:0£mwUIm.mwocoflumummwumvAmmmsvmums..coqumummoumVmama..>u=umamuflmoaoflmv409mufiomsUwuawmmumnev3:9u.co9umummmuuuHuw:u:>m.zmm~.vwuw9mmmao::.>U:umamuawoaowmvDwmu.mmuw>Umumwoxw.uouUmuuouo>uw>HuUmamoamoaowmvU¢m"Am
mmuvvnvawomm.9w>amouUmuma>um

mm:509::.ao:w:ma>cumE>xouU>nuvnAa>moumH>:mnQn~no:HEma>QouQomHHUumVumonmmwumamum>mm:9uwuuw>coomm:uwuumawce.o:HEma>mounomaHUaaxmoumamzmzmcm:Aa>c0£moEoun:m|>xoH>N:onINHum.wm.>>w>«m0»Zoo::9mcwfimaxmoumomwwvLuaz5nmUmxzauoumm:509::.umumwmumaxmoumm.mmw>9uopc99wowNaumzu:H0:uU«u>QUcmmufluoacoa>mou:09:uouuflummm:m9;9.Ho|an:mmoumH>:w:QumaAa>:m:moEounnm:>xoa>~:mnu~Vummm.wmm>Hooum:9caw:a<9qcuazUmuuaummm:noacz.mumcoflmouma>:w:mnmu_axcmnmofiounnmx>xoH>N:mnumVum02QUDHUwH.NOH®>HOOuxowzxwzouwumCfiHNZUSN.mOUNX.®UfiEOHDazucmnSud:Umxsawmumm:uvuumavne.mcoxmucmfioucuaxzocmnvnofiounlmwm.m¢w>Mmou9ommm\o¢o:sud:nNuoxaaumumm:m9:9.umumm~»co;moeoun-«nflomu9H>uumH>:o;m-mww.mmm>9mopmaomxu:9;mguouufluwwuwzzmumUcm.®bHu0H£UH>OEmCCHU.ao:mnmoEoun:v.m=LH.AmumUocvmucwwmowawumomsfiwucmmmumummmummum:.AomH>ouQmLVHZ.m:HumEuououmfioumummmmz.a»numoouv>:umm.mm.mmmmzuN.a>xama»conm.H>x4m.m=o:m.H»xmz.H>u:wm.:m-omq.:m.xumm2.um.um.oz.xuHm..uum.uNooz.a>:ouasmo:HEm.a>:onumoocHEm.a>u>u:nowa.a>:oHmoum.o<.o:u.a>xHm.N:Unm.H>xwn.a>u:om.:mnom9.:m.=u~mz.99.um.wz.:nx.90.munaouw~u99
Mgm.393

Q63.50w9mmmm.9m99¢mm¢:

9~9ovoomH<~oHo9oo~H¢Hflmommmfi3Hflmommmfim<99mommm9m<Hfimommmflm<

muwmonnvoommavmooo9-9ooNms~9mmmm-mam9O3wmmwvmuooommam~mvmm-mmm9mmmmowom-mmm92U

2UzmEHm¢om#0
"Am.mum:ommm:9o

~9mommm9<mommofiummmflmm..o9z9.zqmm<»99mo9mmmfiofiooomfimmmmmumoommumovo9oo~¢~mmvmo9oo~muo9momoomwm99om-moo~msomflflwoomH<wm9o9~moo~ma9~9o«oo~mm~oo9-«ooNmammmowoomHfiHwoowawoommsomofimoommmm9oH-~oo~xxmmmomoomH<momwvofimmmofiofioowvmooo9-9oommaommovoomHm«mvm99wmao999ooommwmmuooomOZHHHOHOON<mmwmooooomoz99o9ooo~w~9m-ooo~4mmomo9oo~¢m~9mooooo~<Naamommmfl«99m:ooomNUmfivowoowommoowmmNU99mom¢mHmm~o9oo9-moomzumofifimoom<fivoomwflzuHfimommmfivmmwwmlooommo9Hmomoom9m9omHmmooNma99mommmHm9mmm9-oooNam9~momoo~NUmmmmmamamHfimommmam~¢«~m-mmm9mmmamomoomMEmvv9mH~mm
HamommmaHamommmfl.9m.02.mm.42Hamommma.H9mommm9HamommmaHfimommma.9m.02.mm.42HflmommmfiHamommmaHamommmfi.00.90.am.mm.xa.mo.»U.xu.n9.am.xm.9m.mz.02.Q2.>A.m9.29.AH.DH.NU.30.zu.:ufiamommmfifiamommmfi.9m.0:.mm.42Nfimommmfi

mwmwmmnmmma9mm~H9~oo~99mv9om-mmaHN2w~H9~oom<At.»U.xz.om.99.>q.34.94.HH.MU.mw.mm.mm.xo.moamvmmnmoommmwoaamoomH4m~m«m¢-mmmHH<m99o~oo~HmammoooomcooomKBHmmfiaoomNHm99-9oo~3:mmwoaoomm<
em.99.>q

.34.94.99.mo.mo.mm.mm.xo.mamo9o~oo~Hmmmmv~m-mmmHmmwmmoaoou9<wovo9-mmm9mm.moaoaoom<omno~oo~mmNfivavummmfl:<m~H9mmm9<o9.o9.zm.mz.mz.42.3o.zu.mm.9m.42.oz.34.99.m9.mo.mw.mm.9<.zm.w:.Nm.am.am.3:.m4as.<N.39.z>.ND.ms.w:.<:.om.mm.om.am.om.9m.gm.nz.oz.24.94.mA.ma.zq.uq.mx.mm.mm.ax.mx.2w.:o.mo.oo.mo.99.mm.<u.»m.mm.om.mm.<m.N<.:¢.9<~Hmmmm-mmm9ozm9HHmmm9Hmo~mw~mm-mmm9¢umfifiammmfiH1
om.99.>q

.34.94.99.mw.mo.mm.mm.xo.mowoomo9-mmmHmm9999mmmHH<.02zoH9<u9qmm<m9<aoz9x
Hnmflamcmucmummzoxxmmuzmaou.mm9m..Hmm<.umm.u=m>CmEH@U.U¢MEHMZWuumznom.0mzmao.wmwmzuumsmm.uummm.mu:wmmoacwumumzfiaucmmmmm:HEma>mouma>:m£m9U:m.mwezoflumummmum

m9mwmm.9mHm:4m¢oHwmmm9.m¢mH

mHm99o99m9m¢9omN2
.94.~m.mH.:u.mm.9<um

omwvmmflmmomoomm9mmfimmoooomm9m99oo9oo~3:
.94.9m.mH.:u.mm.9<um

~9m99o9mmmHm99o9mmwowofimmmm9nomv9ammavflwmm:4
.<u.zu.HU.mm.99.mm.mx.:u.:w“am.99.m9.29.x:.3:.22.wz.mz.mo.mm.xo.mo.z<.A<.m¢"3

m9«wmmmozommwmmm<0
.94.Hm.mH.:u.mm.94um

m9o9mamm.029zm9<m.zo99<:momzH9zm9<m"H2300.232.004»q92<m.mu<aoz<a.mm99EZMZDUOQumumoom.Amvmmzo9mm<9zm9¢m_Amvmo9zm>z9UMABHH_mmm::zHZMZDUOQnmmmzazzo9mmmuo<
z9m:0mu<9oom9:wHm»moumaqm<uAHmo99xm:mz¢va

om:I

~.HuumVz

aux0

oranOumna
Patent Owner, UCB Pharma GmbH — Exhi it 2007 - 2108



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2109

 
 

poemmm<mazomvmmasH¢amozmmmsmzoammmma<zoHe<zmmezH.zam.
m~.mH-w~.mH-zoammmmxmezm44309mafiamuzHm~m.«w~mo.omzoammmmwmezmq¢eoemqHm.mozHmumucws¢2mommmmxeZHmqm¢qH<><mzOHH¢hHU44¢.omoommmH:Hmomm4m<qH<><mmuzmmmmmmQMHHUmmm<mmmmem .m~«uucwuuzumnuca30>0»manmawm>mmvcmeeoomoumwamyou.Emum>mmay>2umnflcmouwuuo:mm:vmuwucowfimcUCMEEOUm=ow>mumone

.7.‘

 

 

 

, UCB 'Ph_arma GmbH — Exhi it 2007 -.2”‘lO9 

 

4.1»

mmeszazONHmomcam:mmAAH3zoHmmmmmuHmmmmmamummsm£0
Patent Owner

Amezaoou¢UzHxhHq<:Omom.mezaoz¢ezaoomHaemooama<zHammAdahmmmaqon.m.:ZHBWOUQAOI004An
.2",umaoumzouumumum..moz$._zou"Em?

  

oz¢z:ouDMNHZUOUHM¢eozmHDAO:UOA
DAOIUOAAH"E2300muzmmmmmmN:U1O:

NZLEzImxuImxuIxu
:_moloISLO

  
 

 



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2110

UNITED STATES PATENT AND TRADEMARK OFFICE “ii
UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box I450
Alexandria. Virginia 22313-I450
www.uspto.goV

 
CONFIRMATION NO.

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

11/201,756 08/10/2005 Claus Meese 12961/46103 3812

§2E“fwoN&K?§f3’yoNLLp
ONE BROADWAY Tucm, zAcaAnv c

NEW YORK, NY 10004 ART UNIT PAPER NUMBER

1624

SHORTENED STATUTORY PERIOD OF RESPONSE MAIL DATE DELIVERY MODE

3 MONTHS 04/20/2007 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

If NO period for reply is specified above, the maximum statutory period will apply and will expire 6 MONTHS
from the mailing date of this communication.
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Application No. Applicant(s)   

 
  11/201,756 MEESE ET AL.

Examiner Art Unit

Zachary C. Tucker 1624

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE § MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

 
 

Office Action Summary

1)E] Responsive to communication(s) filed on ___.

2a)|:I This action is FINAL. 2b)E This action is non-final.

I 3)E] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 2_8-fl is/are pending in the application.

4a) Of the above claim(s)j is/are withdrawn from consideration.

5)D Claim(s)j is/are allowed.

6)IX] Claim(s) _ is/are rejected.

7)Ij Claim(s) __ is/are objected to.

8)|:l Claim(s) __ are subject to restriction and/or election requirement.

Application Papers

9)IZI The specification is objected to by the Examiner.

10)Xl The drawing(s) filed on 10 August 2005 is/are: a)EI accepted or b)E| objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)l:l The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO—152.

Priority under 35 U.S.C. § 119

12)IXI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)|X] All b)I:I Some * c)Ij None of:

H3 Certified copies of the priority documents have been received.

ZIZ Certified copies of the priority documents have been received in Application No. 09/700 094.

3.E] Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

 

Attachment(s)

1) E] Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413)
2) [3 Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper N°(5)/Ma“ 0316- __<
3) E Information Disclosure Statement(s) (PTO/SB/08) 5) CI Notice of Informal Patent Application

Paper No(s)/Mail Date 10Aug05,13Nov06. 6) D Other: .
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 15042007
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Application/Control Number: 11/201,756 Page 2

Art Unit: 1624

DETAILED ACTION

Response to Amendment

The Substitute Specification filed 14 July 2006 andthe Preliminary Amendment

filed 11 October 2005 have been entered.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine

grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified

or improper timewise extension of the “right to exclude" granted by a patent and to prevent

possible harassment by multiple assignees. A nonstatutory obviousness-type double-

patenting rejection is appropriate where the conflicting claims are not identical, but at

least one examined application claim is not patentably distinct from the reference claim(s)

because the examined application claim is either anticipated by, or would have been

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In

re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937,

214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and

In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). ‘

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)

may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the conflicting application or patent either is shown to

be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a

terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

Claims 28-34 are rejected on the ground of nonstatutory obviousness-type double

patenting as being unpatentable over claims 1, 2, 4 and 20-23 of U.S. Patent No.

6,713,464. Although the conflicting claims are not identical, they are not patentably

distinct from each other because in claim 4 of the patent, the compound according to

instant claim 28 is named — R-(+)-isobutyric acid 2-(3-diisopropylamino-1-phenylpropy|)-4-

hydroxymethylphenyl ester. Claim 4 of the patent depends from claim 2 of the patent,

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2112



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2113

Application/Control Number: 11/201,756 Page 3

Art Unit: 1624

which in turn depends ultimately from claim 1 therein. So, claims 1, 2 and 4 fully embrace

the subject matter of instant claim 1.

The patent teaches that compounds according to the invention disclosed therein are

also in the form of salts with physiologically acceptable acids (col.'4, lines 25-31), in a

pharmaceutical composition (col. 24, lines 16-36). A pharmaceutical composition of

compounds according to the invention disclosed in the patent is specified in claim 20

thereof. Thus, the salts of compounds according to the invention disclosed in US

6,713,464 are contemplated as being components of a pharmaceutical composition and

therefore instant claims 29 and 30, drawn to a salt of R-(+)-isobutyric acid 2-(3-

diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester, with a physiologically

acceptable acid, and a pharmaceutical composition comprised thereof, are rendered

obvious by the claims of US 6,713,464, particularly claim 20.

Instant claims 31-34 are rendered obvious by claims 21-24 of US 6,713,464,

because the compound according to instant claim 29 is within the scope of claim 1 of the

patent (and is specifically claimed in claim 4 of the patent), and claims 21-24 of the patent

depend ultimately from claim 1 thereof. Claims 21-24 of the patent correspond in

language and format to instant claims 31-34.

Those portions of the specification which provide support for the patent claims may

also be examined and considered when addressing the issue of whether a claim in the

application defines an obvious variation of an invention claimed in the patent [In re Vogel,

422 F.2d 438, 441-42, 164 USPQ 619, 622 (CCPA 1970)]. So, the specification of us

6,713,464 was relied upon in making the determination that a salt of a compound

according to the claims of the patent, with a physiologically acceptable acid, is
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Application/Control Number: 11/201,756 Page 4

Art Unit: 1624

contemplated by the claims of the patent, even though no salt of any of the compounds is

explicitly recited in those claims. One of ordinary skill in the art of pharmacy would clearly

find it obvious, in light of the disclosure of the invention, to incorporate a salt of a

compound according to claim 1, 2 or 4 of the patent into a pharmaceutical composition

comprised of one of those compounds.

Claims 28-34 are rejected on the ground of nonstatutory obviousness-type double

patenting as being unpatentable over claims 1, 3, 5 and 21-24 of U.$. Patent No.

6,858,650. Although the conflicting claims are not identical, they are not patentably

distinct from each other because the compound named in instant claim 28 is named in

claim 5 of the patent, in salt form with a physiologically acceptable acid. Claim 5 of the

patent depend from claim 3 therein, which in turn depends ultimately from claim 1. Thus,

claims 1 and 3 include the subject matter of instant claim 28 as well as claim 5 of that

patent does.

Instant claims 31-34 correspond in language and form with claims 21-24 of the

patent. Since the compound according to instant claim 28 is named in the claims of the

patent, and is included in the broader generic claim 1 of the patent, the method-of-

treatment claims 21-24 of the patent embrace the corresponding claims 31-34 of the

instant application.

Claims 28 and 30-34 are provisionally rejected on the ground of nonstatutory

obviousness-type double patenting as being unpatentable over claims_ 35, 39, 49 and 63-

65 of copending Application No. 10/532,836. Although the conflicting claims are not
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Application/Control Number: 11/201,756 Page 5

Art Unit: 1624

identical, they are not patentably distinct from each other because the compound named

in instant claim 28 is also named in claim 39 of the copending application. Because claim

39 of the copending application depends from claim 35 thereof, claim 35 includes the

subject matter of instant claim 28 as well. A pharmaceutical composition comprising a

compound according to claim 35 of the copending application is claimed in claim 49

‘thereof, and that claim (claim 49) corresponds to instant claim 30, drawn to a

pharmaceutical composition comprising a compound according to instant claim 28.

Claims 63-65 of the copending application are drawn to a method of treating

urinary incontinence by administering a compound according to claim 35 thereof, to a

human. Since claim 35 of the copending application includes the subject matter of instant

claim 28, the method-of-treatment claims wherein a compound according to claim 35 is

administered includes the subject matter of the corresponding method-of-treatment claims

in the instant application, claims 31-34,

This is a provisional obviousness-type double patenting rejection because the

conflicting claims have not in fact been patented.

Claims 28-34 are provisionally rejected on the ground of nonstatutory obviousness-

type double patenting as being unpatentable over claims 1 and 30 of copending

Application No. 10/533,683. Although the conflicting claims are not identical, they are not

patentably distinct from each other because a compound according to instant claim 28, in

salt form with a physiologically acceptable acid is disclosed in the specification (page 14,

lines 20-23) of the copending application, and is taught to be the especially preferred

compound according to Formula I contained in the device according to claim 1 of that
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Application/Control Number: 11/201,756 . Page 6

Art Unit: 1624

application. Thus, subject matter of instant claims 28-30 is embraced in claim 1 of the

copending application, when interpreted in light of the specification of that application.

Claim 30 of the copending application is drawn to the treatment of incontinence

comprising the administration of a device according to claim 1of that application. Thus,

subject matter of instant claims 31-34 is embraced in claim 30 of the copending

application.

This is a provisional obviousness-type double patenting rejection because the

conflicting claims have not in fact been patented.

Specification

The specification is objected to under 37 C.F.R. 1.77(b), for not setting out the

proper sections in the following order:

Background of the invention,

Brief summary of the invention,

Brief description of the drawings,

Detailed description of the invention.

Appropriate correction is required.

The specification is also objected to under 37 C.F.R. 1.78(a)(5)(iii), for not including

the continuity data, referencing the fact that the instant application is a continuation of

application serial number 10/766,263, now allowed, which is .a continuation of application

serial number 09/700,094, now U.S. Patent Number 6,713,464.

Appropriate correction is required.
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Application/Control Number: 11/201,756 Page 7

Art Unit: 1624

Allowable Subject Matter

If the obviousness-type double patenting rejections set forth in this Office action are

overcome, by the filing of appropriate Terminal Disclaimers, and the objection to the

specification is attended to_ by correcting the indicated deficiencies, claims 28-34 will be

allowable.

Closest prior art is US 5,686,464 (Johansson et al).

Conclusion

Any inquiry concerning this communication should be directed to Zachary Tucker

whose telephone number is (571) 272-0677. The examiner can normally be reached

Monday to Friday from 9:00am to 5:00pm. If Attempts to reach the examiner are

unsuccessful, contact the examiner's supervisor, James 0. Wilson, at (571) 272-0661.

The fax number for the organization where this application or proceeding is

assigned is (571) 273-8300.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is (571) 272-
1600. -

HAHY _C. TUCKER
?§l:MARY EXAMINER
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tolterodine tartrate,” 2001, Clinical Therapeutics 23:753-760
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or tolterodine," 2000, European Urology 37(Suppl. 2):84, abstract 335 from the XVth Congress of
the European Association of Urology, Bmssels, Belgium, April 12-15, 2000

Chapple et al.‘,‘ “Fesotero'clin‘e ‘a new effective and well-t’ol'éra'ted' antirnuscarfnic ‘for the treatment of ’
urgency-frequency syndrome: results of a Phase II controlled study," 2004, Proceedings of the
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update,” 2004, Drugs of the Future 29:7l5-720
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Urology l53(SuppI.):394A, abstract 662 from the 19"‘ Annual Meeting of the American Urological
Association, Las Vegas, April 23-28, 1995 I

Gardner & Altman, “Confidence intervals rather than P values: estimation rather than hypothesis

testing,” 1986, Br. Med. J. 292:746-750
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  Nilvebrant et al., “The in vitro phamtacological profile of tolterodine — a new agent for the
treatment of urinary urge incontinence,” 1994, Neurourology and Urodynamics 132433-435,
abstract 60A from International Continence Society 24"‘ Annual Meeting, Prague, Czech Republic,
August 1994 '

Nilvebrant et al., “Tolterodine is not subtype (ml-m5) selective but exhibits functional bladder
selectivity in vivo,” 1996, Neurourology and Urodynamics l5:310-31 1, abstract 34 from the 26th
Annual Meeting of the International Continence Society, Athens, Greece, August 27-30, 1996

Nilvebrant, “Tolterodine and terodiline — different pharmacological profiles,” pages 141-142,
abstract 181a, from the 27th Annual meeting of the International Continence Society, Yokohama,
Japan, September 1997

Nilvebrant et al “Tissue distribution of tolterodine and its metabolites: low penetration into the
central nervous system,” 2000, European Urology 37(Suppl. 2):84, abstract 333 from the XVth
Congress of the European Association ofUrology, Brussels, Belgium, April 12-15, 2000

Zr Nilvebrant, “The mechanism of action of tolterodine,” 2000, Reviews in Contemporary
Pharrnacotherapy 11:13-27

Olsson et al., “Food increases the bioavailability of tolterodine but not effective exposure," 2001, J.
Clin. Pharrnacol. 4 1 :298-304

Olsson & Szamosi, “Food does not influence the pharmacokinetics of a new extended release
formulation of tolterodine for once daily treatment ofpatients with overactive bladder,” 2001,
Clinical Pharmacolcinetics 40: 135-143

Olsson & Szamosi, “Multiple dose pharrnacokinetics of a new once daily extended release
formulation versus immediate release tolterodine,” 2001, Clinical Pharmacokinetics 402227-235

  
  

 

 
 

  

 

 

 
  

 

 
  
 
 

 

 
  
  

 
 

 

  
 

 
 
 

 
 
 

 
 

 
 

Rentzhog et al.,.“Efficacy and safety of tolterodine in patients with detrusor instability: a dose
ranging study," 1998, Br. J. Urol. 81:42-48

Roy, et. al., “HERG, a Primary Human Ventricular Target of the Nonsedating Antihistamine
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Sachse et al., “Pharmacodynamics of multiple dose treatment with the novel antimuscarinic drug
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novel, bladder-selective antimuscarinic fesoterodine,” 2003, Eur. Urol. Suppl 2:1 11

Sachse et al., “Concomitant food intake‘ does not significantly influence the pharmacokinetics of
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Zr treatment of overactive bladder,” 2000, European Urology 37(Suppl. 2):84, abstract 334"from the
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Van Kerrebroeck et al., “Tolterodine once daily: superior efficacy and tolerability in the treatment
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Van Kerrebroeck et al., “Clinical efficacy and safety of tolterodine compared to oxybutynin in
patients with overactive bladder,” 1997, Neurourol. Urodyn. l6:478-479, abstract no. 91 from the
27th Annual meeting of the International Continence Society, Yokohama, Japan, September 1997 Versi et al., “Dry mouth with conventional and controlled release oxybutynin in urinary
incontinence,” 2000, Obstet. Gynecol. 952718-721

DATE
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FOR : NOVEL DERIVATIVES OF 3,3-

DIPHENYLPROPYLAMINES

EXAMINER: Tucker

GROUP ART UNIT : 1624 A . - deposited with the
. ' V lass mail

I hereby 06"” M M c- with sueacient p°5'38° "5 5”‘ °
‘ . i - ' -1"!‘ 10:

in an etivcl S ' addrw E . 22313-1450“"“"" 3‘°""‘i” no. Box 1450.A1:xandna.VA
Mail Stop Amendment co:nmfa353°"°' M P

COMMISSIONER FOR PATENTS on ' ,1
' "3 Q/( 7/73 900 ,\1>.o. BOX 1450

Alexandria, VA 223134450 D'*“°‘ Q0 A 9 Alums/«~93
SigmlW°‘ 

AMENDMENT

In response to the Office Action dated April 20, 2007, please consider the

following amendments and remarks. Enclosed herewith are a Petition for the Extension of

Time and four Terminal Disclaimers.

1o/as/eoov 13121111111 00000018 110500 11201755

01 Fc:1a53 1050-00 D9
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Serial No. 11/201,756

Attorney Docket No. 12961/46103

IN THE SPECIFICATION

At page 1, after the title, of the Substitute Specification filed July 10, 2006, please

amend the specification by inserting the following:

This application is a continuation of U.S. Patent Application Serial No.

10/766,263, filed January 27, 2004, now U.S. Patent No. 7,230,030, which

is a continuation of U.S. Patent Application Serial No. 09/700,094, filed

January 2, 2001, now U.S. Patent No. 6,713,464, which is a 371 of

PCT/EP99/03212, filed May 11, 1999.

At page 1, before the paragraph beginning “In man, normal urinary bladder

contractions ...,” of the Substitute Specification filed July 10, 2006, please amend the

specification by inserting the following:

Background of the Invention

At page 3, before the paragraph beginning “It is an object of the present invention

...,” of the Substitute Specification filed July 10, 2006, please amend the specification by

inserting the following:

Brief Summary of the Invention

2
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Serial No. 11/201,756

Attome'y Docket No. 12961/46103

At page 8, before the paragraph beginning “In the compounds according to the

present invention, the term “alkyl” preferably ...,” of the Substitute Specification filed

July 10, 2006, please amend the specification by inserting the following:

Detailed Description of the Invention

Remarks

Claims 28-34 are pending.

The double patenting rejections

Claims 28-34 were rejected for obviousness-type double patenting over claims 1,

2, 4, and 20-23 ofU.S. Patent No. 6,713,464.

Enclosed herewith is a Terminal Disclaimer over U.S. Patent No. 6,713,464. In

view of the this Terminal Disclaimer, it is respectfully requested that this rejection be

withdrawn.

Claims 28-34 were rejected for obviousness-type double patenting over claims 1,

3, 5, and 21-24 ofU.S. Patent No. 6,858,650.

Enclosed herewith is a Terminal Disclaimer over U.S. Patent No. 6,85 8,650. In

view of the this Terminal Disclaimer, it is respectfully requested that this rejection be

withdrawn.

Claims 28, and 30-34 were rejected for obviousness-type double patenting over

claims 35, 39, 49, and 63-65 ofU.S. Patent Application Serial No. 10/532,836.
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Serial No. 11/201,756

Attorney Docket No. 12961/46103

Enclosed herewith is a Terminal Disclaimer over U.S. Patent Application Serial

No. 10/532,836. In view of the this Terminal Disclaimer, it is respectfully requested that

this rejection be withdrawn.

Claims 28, and 30-34 were rejected for obviousness-type double patenting over

claims 1 and 30 of U.S. Patent Application Serial No. 10/533,683.

Enclosed herewith is a Terminal Disclaimer over U.S. Patent Application Serial

No. 10/533,683. In view of the this Terminal Disclaimer, it is respectfully requested that

this rejection be withdrawn.

Objections to the specification

The specification was objected to for not setting out the proper sections in the

proper order.

The specification has been amended to insert section headings. The Applicants

note that the Substitute Specification filed July 10, 2006 already contained a “Brief

Description of the Drawing” section heading on page 8.

The specification was objected to for not including the continuity data.

The specification has been amended to insert the continuity data.

In view of the above, it is respectfully requested that these objections be

withdrawn.
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Serial No. 11/201,756

Attorney Docket No. 12961/46103

The time for responding to the Office Action was set for July 20, 2007. Enclosed

herewith is a Petition for the Extension of Time under 37 C.F.R. § 1.l36(a) for a period

sufficient to permit the filing of this response. Please charge any corresponding fees for

the Petition to Kenyon & Kenyon LLP’s Deposit Account No. 11-0600.

The Applicants hereby make a Conditional Petition for any relief available to

correct any defect seen in connection with this filing, or any defect seen to be remaining in

this application after this filing.

Respectfully submitted,

Date: October 22, 2007 BY: O E
oseph A. Coppo

Reg. No. 38,413

KENYON & KENYON

One Broadway

New York, NY 10004

(212) 425-7200 (telephone)

(212) 425-5288 (facsimile)
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10/25/2007 CCHRU1

02 FC:181/t

 PTO/SB/26 (04-07)
Approved for use through 09/30/2007. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
ersons are re uired to res no to a collection oi information unless it dis la a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A oouau: PATENTING Docket Number (Optional)
REJECTION OVER A “PRlOR” PATENT 12961/46103

in re Application of: Claus MEESE, et al. 
 

 

 
 

Application No.: 11/201,756

Filed: August 10, 2005

,:o,._ NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES  
 The owner’, sgljwgaz EHABMA AG , of mo percent interest in the instant application hereby disclaims,

except as provided below, the tenninal part of the statutory term of any patent granted on the Instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 6,858,650 as the tenn of said prior patent is defined in 35 U.S.C. 154
and 173, and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly owned. This
agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

  
  
  in making the above disclaimer, the owner does not disclaim the terminal part oi the term of any patent granted on the instant application that

would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the prior patent, ‘as the term of said prior
patent is presently shortened by any terminal disclaimer.” in the event that said prior patent later:

expires for failure to pay a maintenance fee;
is held unenforceable:
is found invalid by a court of competent jurisdiction;
is statutorily disciaimed in whole or terminally disclaimed under 37 CFR 1.321;
has all claims canceled by a reexamination certificate;
is reissued; or
is in any manner terminated prior to the expiration of its full statutory tenn as presently shortened by any terminal disclaimer.

  
  
  
  

 
  Check either box 1 or 2 below, if appropriate.

1. For submissions on behalf of a business/organization (e.g., corporation, partnership. university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization. 
  I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

  

  2. D The undersigned is an attorney or agent of record. Reg. No.
 
 

 
 

 

10/15/2007
Date   

 Signature

Dr.F.DreBen

Senior Patent Counsel

oooooom 110500 11201755 TY°°" °’ PW“ ""9

13o.oo DA

 
 

  

   +49 2173 481806
Telephone Number  

 Terrnlnal disclaimer fee under 37 CFR 1.20(d) included.

  WARNING: Infonnatlon on this form may become public. credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.  
 

  
‘Statement under 37 CFR 3.73(b) is required if terrninai disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
   

This collection of iniomtalion is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 223134450. '

If you need assistance in completing the form. call 1-B00-PTO-9199 and select option 2,
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10/25/207 CCHRU1 00000018 110600 11201756

03 FC:18 4 130.00 00

PTO/S B/26 (04-07)
Approved for use through 09/30/2007. OMB 0651-0031

US. Patent and Trademark Otiice; US. DEPARTMENT OF COMMERCE
Under the Pa nrvork Reduction Act of 1995. no - rsons are reuired to res nd to a collection of information unless it dis a A a valid OMB control number.

TERMINAL DISCLAIMER TO OBViATE A DOUBLE PATENTING D°°"e‘ Number (°P“°“a')
REJECTION OVER A “PRIOR” PATENT 13961/46103

in re Application of. Claus MEESE, et ai.

 

 

Application No.: 11/201,756

FHed:August10,2005

For NOVEL DERNATIVES OF 3,3-DIPHENYLPROPYLAMINES

The owner‘. sgtmgaz BHABMA ge , of mg percent interest in the instant application hereby disclaims.
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 6 713,484 as the term of said prior patent is defined in 35 U.S.C. 154
and 173, and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly owned. This
agreement mns with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

in making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the prior patent, “as the term of said prior
patent is presently shortened by any tennlnai disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;
is held unenforceable;
is found invalid by a court of competent jurisdiction;
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321 :
has all claims canceled by e reexamination certificate;
is reissued; or

is in any manner tenninated prior to the expiration of its full statutory term as presently shortened by any tennlnal disclaimer.

Check either box 1 or 2 below, ifappropriate.

1. For submissions on behalf of a business/organization (e.g., corporation, partnership, university. government agency,
etc.). the undersigned is empowered to act on behalf of the business/organization.

I hereby declare that all statements made herein of my own knowledge are we and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of 1'rtIe 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. D The undersigned is an attorney or agent of record. Reg. No.

1 0 / 1 5 / 2 0 0 7

Signature Date

Dr. F. DreBen

Senior Patent Counsel
Typed or printed name

+49 2173 481806

Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: lnforrnatlon on this form may become public. credit card Information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

‘Statement under 37 CFR 3.73(b) is required ifterrninal disclaimer is signed by the assignee (owner).
Form PTO/SBI96 may be used for making this certification. See MPEP § 324.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce. P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS T0 THiS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTOISB/25 (07-O8)
Approved for use through 09/30/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
\—..../ nder the Paerwork Reduction Act of 1995. no ersons are - uired to res nd to a collection of information unless it dis a - a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A PENDING “REFERENCE” APPLICATION 12961/46103

In re Application of: Claus MEESE. et ai.

 

 

 

Application No.: 11/201,756

Filed: August 10. 2005

For; NOVEL DERIVATIVES OF 3,3—D|PHENYLPROPYLAMlNES

The owner‘, scuwmz PHARMAAG , of 199 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of any patent granted on pending reference Application Number 10/533,683 . filed
on Am] g§ 2995 . as such term is defined in 35 U.S.C. 154 and 173, and as the term of any patent granted on said reference
application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference application. The owner
hereby agrees that any patent so granted on the instant application shall be enforceable only for and during such period that it and any patent
granted on the reference application are commonly owned. This agreement runs with any patent granted on the instant application and is
binding upon the grantee, its successors or assigns.

in making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application that would
extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of any patent granted on said reference
application, ‘as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application,” in the event that: any such patent: granted on the pending reference application:
.explres for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competentjurisdiction, is statutorily dlsclaimed
in whole or terminally disolaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate. is reissued. or is in any manner
terminated prior to the expiration of its full statutory temt as shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below. if appropriate.

1. 121 For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency.
etc.), the undersigned is empowered to act on behalf of the business/organization.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true: and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. 1:1 The undersigned is an attorney or agent of record. Reg. No.

r 10715/2007

D I. _ F _ D I. e B e n Signature Date
Senior Patent Counsel

Typed or printed name

10/E5/E0 CCHRU1 00000013110600 11201756

04 FC:18 - 130.00 011

Terminal disclaimer fee under 37 CFR 1.20(d) is included.

 MBfl&__
Telephone Number

WARNING: lnfonnatlon on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

‘Statement under 37 CFR 3.73(b) is required If tenninal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 ma be used for makin this statement. See MPEP 324.
This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual se. Any comments on
the amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief information Officer. US. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form. call 1-800-PTO-9199 and select option 2.
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PTO/SBI25 (07-06)

Approved for use through 09/30/2006. OMB 0651-0031
U.S. Patent and Trademark Oflice; U.S. DEPARTMENT OF COMMERCE

er the Paerwork Reduction Act of 1995. no ersons are - ond to a collection of information unless it dis la a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING Dockei NUmb9f(0P1i°"-3|)
REJECTION OVER A PENDING “REFERENCE" APPLICATION 12961/46103

in re Application of: Claus MEESE. et al.
  
 
 

. c =. en a. ..o 3
 

Application No.2 11/201,756

Filed: August 10,2005

For; NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

 

    

  
  
  

  
  
  
  

  
  

  

The owner‘, SCHWARZ PHAFIMA AG , of mg percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory tenn of any patent granted on pending reference Application Number 10/532,836 , filed
on Am] 25, 2995 , as such term is defined in 35 U.S.C. 154 and 173, and as the term of any patent granted on said reference
application may be shortened by any terminal disciaimer tiled prior to the grant of any patent on the pending reference application. The owner
hereby agrees that any patent so granted on the instant application shall be enforceable only for and during such period that it and any patent
granted on the reference application are commonly owned. This agreement runs with any patent granted on the instant application and is
binding upon the grantee. its successors or assigns.

in making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application that would
extend to the expiration date of the full statutory tenn as defined in 35 U.S.C. 154 and 173 of any patent granted on said reference
application, ‘as the tenn of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application.‘ in the event that: any such patent: granted on the pending reference application:
expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competentjurlsdlction, is statutorily disclaimed
in whole or tenninally disclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is reissued. or is in any manner
tennlnated prior to the expiration of its full statutory term as shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate.

1. IZI For submissions on behalf of a businesslorganizatlon (e.g., corporation. partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the businesslorganization.

  
  
  

 
 

 I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both. under Section 1001 of Title 18'of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. CI The undersigned is an attorney or agent of record. Reg. No.

 

  
  
 

  
 

  

 
  

10/15/2007

Dr.F.DreBen Smmww Dme

Senior Patent Counsel 

Typed or printed name

+49 2173 481806
Telephone Number

 

Tenninal disclaimer fee under 37 CF R 1.20(d) is included.

WARNING: Information on this form may become public. Credit card lnfonnation should not
be included on this form. Provide credit card information and authorization on PTO-2038.

10/25/200 OCH!-lU1 00000018110600 11201750
05 FC:1tl1i 130.00 D9

‘Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the asslgnee (owner).
Fonn PTO/SB/96 ma be used for makin this statement. See MPEP 324.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief lnfonnation Officer. U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents. P.0. Box 1450, Alexandria. VA 22313-1450.

  

it you need assistance in completing the fomi, call 1~800«PTO-9199 and select option 2.
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J

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE $77/J ANT : Meese etal.

SERIAL NO. : 11/201,756

FILED : August 10, 2005

FOR : NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

EXAMINER : Tucker

: I hereby certify that this correspondence is being deposited with
the United States Postal Service as first class mail in an envelope
addressed to: Mail Stop Amendment, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

 
TRANSMITTAL OF AMENDMENT TERMINAL DISCLAIMERS

AND EXTENSION OF TIME

 

SIR:

In response to the Office Action of April 20, 2007, Applicant submits herewith an Amendment in
the above-identified application.

Applicant also submits four (4) Terminal Disclaimers to Obviate a Double Patenting Rejection

Over a Prior Patent/Application for the following patents: 6,858,650; 6,713,464 and the following
patent applications: 10/533,683; 10/532,836.

Applicant hereby requests a three-month extension of time for responding to this Office Action.

The extended period for response expires on October 22, 2007 (as October 20, 2007 falls on a

Saturday). The amount due with respect to the extension of time is calculated to be $1,050.00.

Please charge the $1,050.00 extension fee to Kenyon & Kenyon LLP Deposit Account No. 11-
0600

The Commissioner is also authorized to charge any additional fees or credit any overpayment in

connection with this paper to Deposit Account No. 11-0600. A copy of this form is enclosed for

charging purposes.

Respectfully submitted,

KENYON & KENYON LLP

Dated: October 22,2007 By:  Q
ose hA. Copp

(Registration No. 38,413)

One Broadway
New York, New York 10004

(212) 425-7200
CUSTOMER NO. 26646

NYOI 1425215 vl
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Application Number  

  
  

 
Applicationlcontrol No. App|icant(s)/Patent under

Reexamination

Document Code - DISQ Internal Document — DO NOT MAIL

TERMINAL

DISCLAIMER [:1 APPROVED XI DISAPPROVED

 
 

This patent is subject
Date Filed : 10/25/07 to a Terminal

Disclaimer 
ApprovedlDisapproved by:

Janice Ford

  

 
6713464 (Disapproved/agent not of record)

U.S. Patent and Trademark Office
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Applicationlcontrol No.

 
App|icant(s)IPatent under
Reexamination 

     
Application Number

11/201,756 MEESE ET AL.

Document Code - DISQ Internal Document — DO NOT MAIL

TERMINAL

DISCLAIMER E] APPROVED E DISAPPROVED

 

This patent is subject
Date Filed : 10/25/07 to a Terminal

Disclaimer 
ApprovedlDisapproved by:

Janice Ford
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Document Code - DISQ Internal Document — DO NOT MAIL

TERMINAL

DISCLAIMER 5 APPROVED E DISAPPROVED

This patent is subject
to a Terminal

Disclaimer

Date Filed : 10/25/07 
ApprovedIDisapproved by:

Janice Ford
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This patent is subject
Date Filed : 10/25/07 toa Terminal

Disclaimer 
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 UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMME
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATEN' S

P.0. Box 1450 _ _
Alexandria, Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

26646 7590 1 1/29/2007 EXAMINER

KENYON & KENYON LLP T“°*‘E"- “CHM” C

o~moAvwAv  
NEW YORK, NY 10004 1624

DATE MAILED: ll/29/2007

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

ll/201,756 08/10/2005 Claus Meese 12961/46103 3812

TITLE OF INVENTION: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES ‘

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $300 $0nonprovisional $1440 $1 740 02/29/2008

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

PROSECUTION Qlfl THE MERITS E CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. .

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. TLIIS
§IA EERIQD QAENQI BE . SEE 3'5 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I.Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current ' If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box Sb on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office

(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a

request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
’ the paper as an equivalent of Part B. '

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page I of 3
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\ PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450 '
or1 (571)-273-2885 

INSTRUCTIONS: This fonn should be_ used _for transmitting the ISSUE FEE and PUBLICATION FEE (if required . Blocks I through 5 should be completed where

appropfiate. All further correspondence including the Patent, advance orders and notification of maintenance fees WIII e mailed to the current corres ondence address as
in _icated unlpss corrfected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance ee noti ications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change ofaddress) NOW 3 Certificate 03 mall"! 03" 0'11)’ 5‘3 "563 I0’ a°m¢5“° mallmgs 0i ‘H0
Fee(s) Transmitta_l._ This certi icate cannot be _used for any other accompanying

papers. Each additional paper, such as an assignment or fomial drawing, mustave its own certificate of mailing or transmission.

 

26646 7590 I 1/29/2007
Certificate of Mailing or Transmission

KENYON & KENYON LLP Ishereb eerltif that this fee s Transmittal is being d<?posited_lwith the Unlitedtates osta ervice wit su icient postage or irst c ass mai in an cnve o e
ONE BROADWAY addressed to the Mail Sto ISSUE FEE address above, or bein facsimile
NEW YORK, NY 10004 transmitted to the USPTO ( 71) 273-2885, on the date indicated be ow.

' (Depositofs name)
(Signature)

(Date)

I I/201,756 08/10/2005 Claus Meesc I296]/46103 3812

TITLE OF INVENTION: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO ' $300 $0nonprovisional $ I 440 $ I 740 02/29/2008

5 14-55 1000TUCKER, ZACI-IARY C I624

I. Chan e of correspondence address or indication of "Fee Address“ (37
CFR I. 63).

D Chan e of corrcs ondence address (or Change of Correspondence

   
 

 
 
 

2. For printing on the patent front page, list

(I) the names of up to 3 registered patent attorneys 1
or agents OR, alternatively,

Address 0"“ PTO] B/I22) attached‘ (2).the name of a single firm (having as a member a 2
Cl "Fee Address" indication (or “Fee Address" Indication fonn registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 Wglstered Patent 3“°me,Y5 0" ag°“t5- If I10 name 15 3
Number is required, listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi ee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CF 3.1 1. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual D Corporation or other private group entity D Government

4a. The following fee(s) are submitted:
D Issue Fee

CI Publication Fee (No small entity discount permitted)

CI Advance Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
D A check is enclosed. '

D Payment by credit card. Form PTO-2038 is attached.

EIThe Director is hereby authorized to charge the required fee 5), any deficiency, or credit apyoverpayment, to Deposit Account Number enclose an extra copy of this orm).

5. Change in Entity Status (from status indicated above)

CI a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of infonnation is required by 37 CFR l.3l l. The information is reqpired to obtain or retain a benefit b the public which is to file (and by the USPTO to process)an application. Confidentiality_is governed by 35 U.S.C. I22 and 37 CFR I.I4. T is collection is estimated to take I minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va dc endin upon the individual case.‘ Any comments on the amount of time you require to corn letc

this fomi and/or suggestions for reducing this burden, should be sent to t e C ief In ormation Officer, US. Patent and Trademark Office, U.S. Department of Commerce, .0.Box 1450, Alexan na, Vir inia 22313-I450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box I450,
Alexandria, Virginia 223I3g—I450.
Under the Paperwork Reduction Act of I995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box I450
Alexandria, Virginia 22313-1450
www.usplo.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ' ATTORNEY DOCKET NO. CONFIRMATION NO.

 
ll/201,756 08/10/2005 Claus Meese 12961/4_6l03 ' 3812

KENYON & KENYON LLP TUCKER’ ZACHARYC

owmomvwm
NEW YORK, _NY, 10004 1624

DATE MAILED: ll/29/2007

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000) ‘

The Patent Term Adjustment to date is 156 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months) after the mailing date of this notice, the Patent Term Adjustment will be 156 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or

(571)-272-4200. '
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Application No. Applicant(s)

11/201,756 MEESE ET AL.
Examiner Art Unit

Zachary C. Tucker -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative

of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

Notice of Allowability 

1. E This communication is responsive to 25 October 2007.

2. E The allowed cIaim(s) is/are 28-34.

3. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) IX] All b) E] Some‘ c) El None of the:

1. E] Certified copies of the priority documents haveybeen received.

2. E] Certified copies of the priority documents have been received in Application No. 09/700 094 .

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

" Certified copies not received:

 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [:1 CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

(a) E] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) E] to Paper No./Mail Date

(b) E] including changes required by the attached Examiner’s‘Amendment I Comment or in the Office action of
Paper No./Mail Date -

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR1.121(d).

6. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [:1 Notice of References Cited (PTO-892) 5. El Notice of Informal Patent Apptication

2. Cl Notice of Draftperson‘s Patent Drawing Review (PTO-948) ' 6. E] Interview Summary (PTO—413).
Paper No./Mail Date .

3. E] Information Disclosure Statements (PTO/SB/08), 7. E] Examiner’s Amendment/Comment
Paper No./Mail Date

4. I] Examiner's Comment Regarding Requirement for Deposit 8. X] Examiner's Statement of Reasons for Allowance
of Biological Material

9. C] Other .

U.S. Patent and Trademark Office . .

PTOL-37 (Rev. 08-06) ‘ Notice of Allowability Part of Paper No./Mail Date 02112007
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Application/Control Number: 11/201,756 Page 2
Art Unit: 1624

Response to Amendment

As requested by applicants in the-correspondence filed 25 October 2007

(hereinafter “present amendment”), which is in reply to the Office action mailed 20 April.

2007 (hereinafter “previous Office action”), the specification has been amended at pages

1, 3 and 8.

Terminal Disclaimers

The four Terminal Disclaimers which have been submitted 25 October 2007 have

each been entered, recorded and are proper. The Terminal Disclaimers are over U.S.

Patent Nos. 6,713,464 and 6858560 and also over copending United States Patent

Application Nos. 10/532,836 and 10/533,683.

. Status of Double Patenting Rejections

In view of the Terminal Disclaimers filings noted immediately above, all Double

Patenting rejections which were set out in the previous Office action are hereby withdrawn.

Status of Objections to the Specification

In the previous Office action, objection to the specification was made based on the

lack of proper headings for each of the sections prescribed by 37 C.F.R. 1.77(b) and for

lack of continuity data on page one of the specification which is prescribed by 37 C.F.R.

1.78(a)(5)(iii).

In view of the present amendment, which adds the missing elements of the

specification, the objections are all hereby withdrawn.

Allowable Subject Matter

Claims 28-34 are now allowed.

Any comments considered necessary by applicant must be submitted no later than

the payment of the issue fee and, to avoid processing delays, should preferably accompany

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2147
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Application/Control Number: 11./201,756 H Page 3
Art Unit: 1624

the issue fee. Such submissions should be clearly labeled “Comments on Statement of

Reasons for Allowance."

Conclusion

All Post-Allowance Correspondence concerning this application must be mailed to:

Mail Stop Issue Fee
Commissioner for Patents

P.0. Box 1450 A

Alexandria, VA 22313-1450

Or you can fax them to the Office of Patent Publications at 703-872-9306, in order to

expedite the handling of such correspondence as amendments under 37 CFR 1.312;

information disclosure statements, and formal drawings. Sending Post-Allowance papers

to Technology Center 1600 will only cause delays in matching papers with the case.

For information concerning status of correspondence sent after receipt of the Notice

of Allowance, please contact the Correspondence Branch at (703) 305-8027. The Notice

of Allowance also has an insert containing contact information on other items, including

Issue Fees, receipt of formal drawings and the status of the application.

ZACHARY c.TUCKER
PRIMARY EXAMINER
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U.S. DEPARTMENT OF COMMERCE

PATENT AND TRADEMARK OFFICE

REQUEST FOR CONTINUED EXAMINATION (RCE)

TRANSMITTAL FORM 37 C_.F.R. ~ 1.114

DOCKET NO. APPLICATION SERIAL NO. ART UNIT12961I46103 111201.756 Tucker, Zacha C. 1624

lNVENTOR(S): Meese et al.

I hereby certify that this correspondence is being deposited with the
United States Postal Senrice via electronic filing addressed to: Mail

Stop RCE, Copamlssloner for Patents. P.O. Box 1450, Alexandria, VA

  
  

  

   
 

 

    

 

Mali Stop: RCE
Commissioner for Patents

PO‘. Box 1450

Alexandria, VA 22313-1450

 

 
  This is a request for continued examination under 37 C.F.R. § 1.114 (RCE) of pending

application Serial No. 11I201,756 filed on August 10, 2005 entitled Novel Derivatives of3,3-

Diphenylpropylamines
 

  The following constitute the submission reguired by 37 C.F.R. § 1.114(a):
Amendment previously submitted on ;

Supplemental Information Disclosure Statement

Drawing Changes
X Other Submission: Amendment dated Janua 18 2008' Exhibits A-H‘

Declaration under 37 CFR 1.132 of Dr. Peter J.M. Ney.

Please charge the required RCE and submission filing fee of §810.00 (large entity) to the deposit

account of Kenyon & Kenyon LLP, deposit account number 11-0600.

 
  

   
  

The Commissioner is authorized to charge payment of any additional fees required, associated with

this communication or arising during the pendency of this application, or to cred-it any overpayment, to

the deposit account of Kenyon & Kenyon LLP, deposit account number 11-0600. A duplicate copy
of this transmittal form is enclosed.

Dated: January 18, 2008 Respectfully submitted,

0

Joseph A. Co p a

Reg. No. 38,413

KENYON & KENYON LLP

One Broadway

CUSTOMER NO. 26648 New York, New York 10004

(212) 425-7200 (telephone)

(212) 425-5288 (facsimile)
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Docket No.: 12961/46103

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT : Meese et al.

SERIAL NO. : 11/201,756

FILED : August 10, 2005

FOR : NOVEL DERIVATIVES OF 3,_3-

DIPHENYLPROPYLAMINES

EXAMINER: Tucker

GROUP ART UNIT : 1624

Mail Stop Amendment
COMMISSIONER FOR PATENTS

P.0. BOX 1450

Alexandria, VA 22313-1450

AMENDMENT

Please consider the following amendments and remarks. Enclosed herewith

are:

(1) a Request for Continued Examination,

(2) Exhibits A-H; and

(3) a Declaration under 37 C.F.R. §l.l32 of Dr. Peter J.M. Ney.
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Serial No. 111201.756

Attorney Docket No- 1296]/46103

CLAIM AMENDMENTS

This listing of claims will replace all prior versions and listings of claims in the

application:

l-27. (canceled)

23. (previously presented) R—(+)-isobutyric acid 2-(3-diisopropylamino-1-

phenylpropyl)—4—hydroxy1:nethy1phenyl ester.

29. (currently amended) A salt ofR-(+)—isobutyric acid 2-(3-diisopropylamino-l-

phenylpropyl)-4-hydroxymethylphenyl ester and @ a physiologically acceptable

acid.

30. (currently amended) A pharmaceutical composition comprising an effective

amount of R-(+)-isobutyric acid 2-(3 -diisopropylamino-l-phenylpropyi)-4-

hydroxyrnethylphenyl ester,—itsE salt thereofwith a physiologically acceptable acid;

er=-its-fiee—l9a_se and a pharmaceutically acceptable carrier.

31. (currently amended) A method of antagonizing a muscarinic receptor in a patient

in need thereof the method comprising administering to
 

the patient R-('+)-isobutyric acid 2-(3-diisopropylarnino-1-phenylpropyl)-4-

hydroxymethylphenyl ester,—its 9_r__g salt m§_w_ot‘ with a physiologically acceptable acid;

er—its—free—base so as to result in contact of the muscarinic receptor with an effective

 amount of R~
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32. (currently amended) A method of treating a disease in a mammal that is amenable

to treatment by antagonizing muscarinic receptors in the mammal, the method

comprising administering the to the mammal a pharmaceutical composition eilelaim

-30 com _risin an effective amount of R- —isobu ric acid 2- 3-diiso ro lamino-1-

phenylpropxl )-.4-hydroxymethylphenyl ester or a salt thereof with a ghysiologically

acceptable acid.

  

33. (previously presented) The method according to claim 32 wherein the disease is

urinary incontinence.

34. (currently amended) The method according to claim 3-2 33 wherein the mammal

is a human.

35. (new) A compound selected from the group consisting of:

acetic acid 4-acetoxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester,

n-butyric acid 2—(3 —diisopropylamino- 1—phenylpropyI)-4—hydroxyrnethylphenyl ester,

isobutyric acid 2-(3-diisopropylamino-1-phenylpropy1)-4-hydroxymethylphenyl ester,

isobutyric acid 2-(3—diisopropy1amino-l-pheny1propyl)-4-isobutyryloxymethylphenyl

ester,

n-butyric acid 4—n-butyryloxymethyl-'2—(3-diisopropylamino—l—pheny1propyl)-phenyl

ester,

propionic acid 2-(3-diisopropylamino-1-phenylpropy1)-4-propionyloxymethylphenyl

ester,

propionic acid 2-(3-diisop'ropylamino—1-phenylpropyl)-4—hydroxymethylphenyl ester,
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Attorney Docket No. 12961/46103

and

acetic acid 2-(3-diisopropy1amino—1 —phcny1propyl)-4-hydroxymethylphenyl ester,

including racemic mixtures and individual enantiomers of said compounds, and salts of

said compounds with a physiologically acceptable acid.

36. (new) The ‘compound of claim 35 where the compound is selected from the group

consisting of:

n-butyric acid 2—(3-diisopropylamino-1-phenylpropyI)-4-hydroxymethylphenyl ester,

isobutyric acid 2-(3-diisopropylamino-1 -phenylpropy1)—4-hydroxymethylphenyl ester,

propionic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

and

acetic acid 2-(3—diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

including racemic mixtures and individual enantiomers of said c.ompounds, and salts of

"said compounds with a physiologically acceptable acid.

37. (new) A pharmaceutical composition comprising an effective amount of a

compound selected from the group consisting of:

acetic acid 4-acetoxy—3-(3-diisopropy1amino-1—phenylpropyl)-benzyl ester,

n-butyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxyrnethylphenyl ester,

isobutyric acid 2-(3--diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-isobutyryloxymethylphenyl

ester,

n-butyric acid 4-n-butyryloxymethyl-2-(3-diisopropylamino-1-phenylpropyl)—phenyl

ester,

propionic acid 2-(3-diisopropylamino-1-phenylpropyl)-4—propionyloxymethylphenyl
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ester,

propionic acid 2-(3—diisopropylami.n_o-1-phenylpropyl)-4-hydroxymethylphenyl ester,

and

acetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

including racemic mixtures and individual enantiomers of"said compounds, and salts of

said compounds with a physiologically acceptable acid,

and a pha1"mac’eut_ically acceptable carrier.

38. (new) The pharmaceutical composition of claim 37 -where the compound is

selected from the group consisting of:

n-butyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl este_r,

isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,_

propionic acid 2—(3 -diisopropylamino-1-phenylpropyl)~4—hydroxymethylpheny1 ester,

and

acetic acid 2-(3-diisopropylaminm1—phenylpropyl)-4-hydroxymethylphenyl ester,

including raeemic mixtures and individual enantiomers of said compounds, and salts of

said compounds with a physiologically acceptable acid.

39. (new) A method of treating a disease or condition in a mammal that is amenable to

treatment by antagonizing muscarinic receptors in the mammal, the method comprising

administering to the mammal a pharmaceutical composition comprising an effective

amount of a compound selected from the group consisting of?

acetic acid 4-acetoxy-3-(3-diisopropylamino-1—phenylpropyl)-benzyl ester,

n-butyric acid 2—(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

isobutyric "acid 2-(3-diisopropylamino-l -phenylpropyl)-4—hydroxymethylphenyl ester,
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isobutyric acid 2-(3—diisopropylamino— l -phenylpropyl)-4—is'obutyryloxymethyIphenyl

ester,

n.-butyric acid 4-n-butyry1oxymethyl—2—(3-diisopropylamino—1—phenylpropyl)-phenyl

ester,

propionic acid 2-(3-diisopropylamino-I -phenylpropyI)-4-propionyloxymethylphenyl

ester,

propionic acid 2-(3-diisopropylamino-1—phenylpropyl)-4-hydroxymethylphenyl ester,

and

acetic acid 2-(3 -diisopropylamino-l-phenylpropyI)-4—hydIoxymethylphenyl ester,

including racemic mixtures and individual enantiomers of said compounds, and salts of

said compounds with a physiologically acceptable acid.

40. (new) The method of claim 39 where the compound is selected from the group

consisting of:

n—butyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

propionic acid 2-(3 -diisopropylaminod —pheny1propyl)—4-hydroxymethylphenyl ester,

and

acetic acid 2-(3-diisoprop'ylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

including racemic mixtures and individual enantiomers of said compounds, and salts of

said compounds with a physiologically acceptable acid .

41. (new) The method of claim 39 or 40 where the disease or condition is a

spasmogenic condition that is caused by a muscarinic mechanism.
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42. (new) The method of claim 39 or 40 where the disease or condition is urinary

incontinence-.

43. (new) The method of claim 42 where the mammal ‘is a human.
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Remarks

Prior to this Amendment, claims 28-34 were pending. By this Amendment,

new claims 35-43 have been added. Accordingly, claims 28-43 are now pending.

Claim 30 has been amended to delete recitation of “free base” since this term

was merely a harmless duplication of the subject matter expressed by the recited

chemical name. Claim 31 has been similarly amended. Claim 30 has also been

amended to recite “pharmaceutically acceptable carrier.” Support for this recitation is

found in the specification, at page 35, 3"! paragraph, lines 8-9.

Claim 31 has been amended to recite administering R-(+)_-isobutyric acid 2-(3-

diisopropy1a'.mino- 1 -phenylpropyl)-4-hydroxymethylphenyl ester or a salt thereofwith

a physiologically acceptable acid so as to result in contact of the muscarinic receptor

with the active metabolite R-(+)-2-(3-diisopropylan1in0-1-phenylpropy1)-4-

hydroxymethylphenol. Support for this amendment can be found in the specification

at page 91, line 24, to page 92, line 30.

Claim 32 has been amended to independent form.

New claims 35-43 have been added and are directed to compounds,

compositions, and methods relating to the group of compounds disclosed in Figure 1.

Support for new claims 35, 37, and 39 is found in Figure 1 (recitation of

individual compounds) and in the specification at page 6, 4"‘ paragraph from bottom

(racemic mixtures, individual enantiomers, and salts). The compounds in these claims

may be in the form of a racemic mixture or as an individual enantiomer, and the
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compounds (whether individual enantiomers or mixtures of enantiomers) may be in the

form of salts.

New claims 36, 38, and -40 depend from new claims 35, 37, and 39,

respectively, and recite the compounds of new claims 35, 37, and 39 that are phenolic

monoesters. Support for new claims 36, 38, and 40 is found in Figure I and in the

specification at pages 10-12, which teaches preferred compounds of the invention that

are phenolic monoesters.

Support for new claims 41 and 42 is found in the specification at page 36, 3"‘

paragraph, 1“ -sentence.

Terminal Disclaimers

With the Amendment filed October 22., 2007, the Applicants filed four

1

Tenninal Di.sclaimers. The Terminal Disclaimers were all signed by Dr. F. Dressen,

Senior Patent Counsel of the assignee, Schwarz Pharma AG.

The Applicants refer to reel 011443, frame 0478, of the assignment records of

the U.S. Patent and Trademark Office, where an assignment of the entire right, title,

and interests of the parent application, U.S. Patent Application Serial No. 09/700,094,

as well as all its continuation and divisional applications, from the inventors to

Schwarz Pharma AG is recorded. The present application is a continuation of a

continuation of U.S. Patent Application Serial No. 09/700,094.

Dr. Dressen, who is German, spelled his last name using the German symbol for double s, i.e.,
£lB‘II
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Dr. F. Dressen is empowered to sign terminal disclaimers on behalf of the

assignee, Schwarz Pharma AG.

New claims

New claims 35-43 have been added and are directed to compounds,

compositions, and methods relating to the group of compounds disclosed in Figure 1.

The Applicants note that the third entry from the left in Table 1 is the compound

isobutyric acid 2-(3-diisopropylamino-1—phenylpropyl)-4-hydroxymethylphenyl ester.

This group of compounds is patentablc because, inter alia, it comprises

compounds that are especially well cleaved by human liver S9 fraction to give good

levels of 2-(3-diisopropy1amino-1-phenylpropyl)-4-hydroxymethylphenol, while

certain related compounds are not well cleaved. Exhibit A, to the attached Declaration

of Dr. Peter Ney, shows a table of results for S9 cleavage for the compounds of new

claims 35-43 as well as. for other, related compounds. Exhibit A shows unexpectedly

superior cleavage results for the claimed compounds.

Figure 1 of the present application was based on Exhibit A and thus Exhibit A

was available as of the filing date of EP 98108608, filed on May 12, 1998.

Further evidence of the superior properties of the compounds ofnew claims 35-

43 is provided by Ney Exhibit B. Exhibit B contains additional data with respect to the

ability of certain compounds to be cleaved by the human S9 liver fraction. Exhibit B

was available as of the filing dates of U.S. Patent Application Serial No. 10/766,263

(now U.S. Patent No. 7,230,030); U.S. Patent Application Serial No. 09/700,094 (now

U.S. Patent No. 6,713,464); and International Patent Application PCT/EP99/03212.
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The Applicants would like to point out a small inconsistency between "the table

at page 93 of the present application and data that were in the possession of the

Applicants at the time of the May 11, 1999 filing date of International Patent

Application PCT/EP99/03212 and that were used to prepare the table on page 93.

Ney Exhibit C shows the data that were used to prepare the table on page 93.

Comparison ofExhibit C with the table shows that one entry in Exhibit C (SPM 6725,

(+)—AcO/OBZ x HCl) was omitted from the table on page 93. Also, the IC5o value for

the entry for (+)AcO-/-OiBut was mistakenly reported in the table on page 93 as 240

nM rather than the correct entry shown in Exhibit C, 35 nM. 240 nM is the correct

entry for the omitted compound, (+)-AcO/OBz x HCI.

While the Applicants continue to believe that the. skin permeation properties of

isobutyric acid 2—(3—diisopropyl.arnino-1-phenylpropyl)-4-hydroxymethylphenyl ester

are excellent and that the table. at page 94 of the present application is ‘accurate, in the

interests of complete disclosure, the Applicants submit Ney Exhibit D. Exhibit D

shows data similar to the data of the table on page 94, but also shows data for the

pivalate diester (fourth entry from top) indicating that the pivalate diester does not

permeate through human skin. Exhibit D was available as of the May 11, 1999 filing

date of International Patent Application PCT/EP99/03212.

Exhibit E is also being submitted in the interests of complete disclosure.

Exhibit E is an internal report generated by Schwarz Pharma AG, the assignee of the

present application, that was prepared about April of2002 that discusses various

aspects of the permeation properties through mouse and human skin for certain

compounds. Exhibit E became available during the pendency of International Patent
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Application PCT/EP99/03212, US. Patent Application Serial No. 10/766,263, and

U.S. Patent Application Serial No. 09/700,094.

The enclosed Declaration under 37 C.F.R. §1.132 of Dr. Ney explains certain

aspects of the enclosed Exhibits A-D.

The Applicants attach to this Amendment copies of US. Patents Nos.

6,713,464, 6,858,650 and 7,230,030 (mentioned in the Terminal Disclaimers discussed

above) as Exhibits F, G and H, respectively, in order to enable the Examiner to easily

assess the Terminal Disclaimers and the claims in said patents compared with the

claims presented herein as well as the data in Exhibits A-E.

The Applicants hereby make a Conditional Petition for any reliefavailable to

correct any defect seen in connection with this filing, or any defect seen to be

remaining in this application after this -filing. The Commissioner is authorized to

charge Kenyon & Kenyon LLP’s Deposit Account No. 11-0600 for the Petition fee

and any other fees required to effect this Conditional Petition.

The Examiner is invited to contact the undersigned should any question arise

concerning this Amendment or the accompanying Ney Declaration.

Respectfully submitted,

Date: 3'n,uuAR‘r 19 zoos BY: % Q
3 oseph A. Coppo

Reg. No. 38,413

KENYON & KENYON

One Broadway

New York, NY 10004

(212) 425-7200 (telephone)

(212) 425-5288 (facsimile)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE¢_ 

APPLICANTS : Meese et al.

FILING DATE : August 10, 2005

FOR : NOVEL DERIVATIVES OF 3,3-
DIPI-[ENYLPROPYLAMINES

‘EXAMINER : Tucker

GROUP ART UNIT: 1624

COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, VA 22313-1450

DE LARATION FDR. PETERLM. NEY UNDER C.F.R. 1.1 2

i

SERIAL NO. : 111201356
I

iI

l
I

I, Dr. Peter J.M. Ney, Ph.D.,. declare the following: |
E

1. I am a German citizen residing at Kirchstrasse '71, 41517 Grevenbroich, Germany.

2. I am currently Working as Associate Director Pharmacology at Schwarz Biosciences

GmbH. Schwarz Biosciences GmbH is a wholly—owned subsidiary of Schwarz Pharma

AG, the assignee ofU.S. Patent Application Serial No. 11/201,756. I was employed by

Schwmz Pharma AG and was the project team leader during the initial synthesis and

investigation phase of the compounds claimed in U.S. Patent Application Serial No.

1 U201 J56.

.......__..._.__.._rI
NY0l 1467513 VI
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DECLARATION OF DR. PETER NEY

Serial'No. 11l201,756

Attorney Docket Number 12961146103

3. I have been provided with copies of documents that I am informed are to be filed in

connection with the prosecution ofU.S. Patent Application Serial No. 11/201,756. These

documents are attached hereto as Exhibits A-D.

4. Ihave first hand knowledge ofthe information contained in Exhibits A-D through my

work at Schwarz Pharma.

I

I

II

l

‘I
i

5. Exhibit A shows the amount of the 1'-aceinic form of the active metabolite (R,S-2-(3- E
diisopropyian1ino—1-phenylpropyl)-4-hydroxymethylphenol, referred to as “SPM 7500”) I 3

produced in human liver S9 incubated with the compounds (referred to as “prodrugs”)

listed along the bottom ofExhibit A.
i

I

i

|

i

6. The compounds listed along the bottom of Exhibit A can be represented as

derivatives of the following general structure:

 
7. For the compounds listed at the bottom of Exhibit A,

A00-/—OAc is the acetyl diester (i.e., both R1 and R2 are A00);

HO-/-OBut is the phenolic butyryl ester (i.e., R‘ is (Bat and R2 is on);

NYOI M67513 vl

 
Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2168



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2169

DECLARATION OF DR. PETER NEY

Serial No. 1 1/201,756

Attorney Docket Number l2961f46l03
I

HO-/0iBut is the phenolic isobutyryl ester (i.e. R‘ is OiBut and R2 is OH) [R,S- isobutyric |
acid 2-(3 -diisopropylamino-1-phenylpropyl)-4-hydroxymethyiphenyl ester];

iBut0-I-0iBut is the isobutyryl diester (i.e., both it‘ and R“ are iBut0);

But0-/-OBut is the butyryl diester (i.e., both R‘ amid R2 are ButO);

PropO-/-OProp is the propionyl diester (i.e., both ii‘ and R‘ are PropO);

H0-I-OProp is the phenolic propionyl ester (i.e., R1 is OPi*op and R2 is OH);

H04?-0Ac is the phenolic acetyl ester (i.e., ii’ is ON: and R2 is OH); 2

H0-I-OPiv is the phenolic pivaloyl ester (i .e., R‘ is OPiv and ii‘ is on);

Et0-/-0HxMesy1at is the me-sylate salt ofthe benzylic ethyl ether (i.e., R1 is OH and R2 is

Eto);

Meo-/-oii is the benzylic methyl ether (i.e., R.‘ is OH and R‘ is Meo);

iBut0-/-OB11 is the benzylic isobutyryl esterlphenolic benzyl ether (i.e., R’ is 13:10 and R2 is

iBut0);

OH-/-OBn is the phenolic benzyl ether (i.e., R1 is But) and R2 is 01-1);

Aeo-/—onh is the benzylic acetyl ester/phenolic benzyl ether (i.e., R‘ is B110 and R’ is

AGO);

EtO-CO-O-/-0-CO-OEt is the ethyl dicarbonate (i.e., both R‘ and R‘ the EtO-C0-O); '
TBDMSi0-/—0H is the benzylic t-but-yl dimethyl siiyi ether (i.e., R‘ is on and R2 isTBDMSi0); i
Piv0-/-OPiv is the pivaloyl diester (i.e., both R‘ and ii’ are Pivo); 2

BzO-/-OBn is the benzylic benzoyl ester/phenolic henzyl ether (i.e., R1 is B110 and R2 is

B20);

H0-/-OCONI-lEt is the phenolic ethyl carbamate (i.e., R‘ is OCONI-IEt-and 18 is on); and

EtNHCO-0-I-O-CONHEt is the ethyl dicarbamate (i .e., both R‘ and R2 are EtNHCO-0);

I

8. Exhibit B shows additional data pertaining to the amount of the racemic form of the

active metabolite produced in hunianliver S9 incubated with certain compounds. The

second column from the right indicates.‘ the amount ofthe racemic form or ofthe respective

enantiomer of the active metabolite produced by the various compounds. One asterisk
3

NY01 l4675I3 V1
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indicates little amount of the racemic fcnn ofthe active metabolite produced; three-

asterislcs indicate a large amount ofthe racemic ‘form ofthe active metabolite produced.

9. The English translations of the German phrases appearing in the rightmost‘ column of

Exhibit B are as follows:

“Nebenprodukt ” = by-products

“fraglich, kein OH/OH" = questionable, no active metabolite

“wenig Umsatz" = little conversion, i.e., not much active metabolite produced

“enth. PhCOOI-1” = contains benzoic acid

“sehr instabil" ='- very unstable

"‘fragl., vermutl. instabil” = questionable, presumably unstable

Strulctur fi-aglich = structure questionable

 -:-‘oi:-2c| DflI2dK—I04Id 
10. Exhibit C describes the results of studies to determine the binding of the indicated

compounds to human M2 and M3 muscarinic receptors as well as the abiiity of those

compounds to reduce I antagonize rnethacholine-"induced contraction of the guinea pig

ileum.

11. The compounds tested in Exhibit C were derivatives of the general structure shown in

paragraph 6 above where:

(+)-HO/OH x HCl is the hydrochloride salt ofthe active R-isomer of the metabolite (i.e.,

both R‘ and R“ are OH);

(-)-H0/OH x HCl is the hydrochloride salt ofthe less active S-isomer of the metabolite

(i.e., both R1 and R“ are OH);

(+)-B20/OBz x HCl is the hydrochloride salt of the R-isomer of the benzoyl diester (i.e.,

both R1 and R2 are B20);

NY01 1467513 vl
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(+)-AcOlOBz x HC1 is the hydrochloride salt of the R-isomer of the benzylic acetyl

ester/phenolic benzoyl ester (i.e., R‘ is B20 and R’ is AGO); I

(+)-OI-I/0iBut x HC1 is the hydrochloride salt of the R—isomer of the phenolic isobutyryl i
ester (i.e. R‘ is OiBut and R’ is OH); [R-(+)— isobutyric aeid'2-(3-diisoprop_y1arnino—l-

phenylpropyl)-ékhydroxymethylphenyl ester];

(+)-A00/OiBut 2; HO] is the hydrochloride salt of the R-isomer of the benzylie aeetyl

esterfphenolic isobutyryl ester (i.e., R1 is iButO and R2 is AcO);

(+)~0H/0Bz x HC1 is the hydrochloride salt ofthe R-isomer of the phenolic benzoyl ester

(i.e., R‘ is B20 and R2 is OH);

(+)-(R)-I-I)’0H x (L)-(+)-Tart:-ate is the L~tarIIate salt of the R-isomer oftolterodine (INN).

12. In Exhibit D, the references to “Tolt” in the third column refer to tolterodine.

Statements herein based on my own knowledge are true. I acknowledge that Willfill false

statements are punishable by fine or imprisonment as provided for by 18 U.S.C. § 1001 and

mayjeopardize the validity or enforceability of any patent that may mature from the present

Application.

Signed iavttggggy ,2008  

NYOI 1467513 vi
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1. SUMMARY

The report describes in vitro skin

systems (TDS) containing Fesoterodine re

permeation characte'risti'cs of transdermal delivery
Iated prodrugs from the SPM907 series. ‘rest

samples were pre_pared by either la'b—s.cale solvent coating or hot-melt processing, patches
were tested by means of ‘flux rates across hairless mouse skin, selected Samples were
subsequently investigated in the LACDR human skin model.

:3 in 1998/99 with TDS containing racemes mixtures

of different produgs. While good drug permeation across mouse skin was found, flux rates
across human skin were surprisingly low.

% Due to the availability of pure enantiomers some of the prodrugs were reinvestigated
rmeation. The old flux data

in this feasibility study to find out the reason for low human skin pe
across mouse. skin could be confirmed and in some cases increased. The low human skin
permeatlons were found to be caused by the LACDR skin model setup. in this model the
fresh human skin has to be supported by an additional" synthetic membrane. The fresh skin

probably led to partial drug hydrolysis andlorprotonation, while the supportive silicone
' permeable tor charged molecules. Replacing this

membrane with a dialysis membrane increased the measured flux rates across human skin
by a factor of at least 4 to 6. Therefore. the change to the human skin-dialysis membrane
composite represents a more realistic estimation of the pctentiai in vivo pertorrr-lance."

Besides the already reported

eems to be a suitable transdermal candid

free base of Fesoterodine, the diacetic acid ester
ate based on these new in vitro flux data.

prodrug s
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2. INTRODUCTION AND OBJECTIVES .

It is well known, that the hydroxy metabolite of Tolterodine is equipotent to the parent drug
[1]. Therefore. several ester prodrugs of this metabolite, the SPM 907 series (scheme 1 and
table. 1) were synthesized by SIL [21 and subsequentfy tested for their ability to be delivered
transdermalfy.

  

 

 

  

active metabolite

R,s = SPM 7500 '

Ft?

 
IIIIJI

III

III

IfI

If
EIIII
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$cheme 1: SPM 907 series

Date I I

09.04.02 . -_ "~_
Project No.

Incontinence

   

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2186



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2187

 

  FORMULATION & TECHNOLOGY

REPORT

 

scnwknzgaiascrrncss  
 
 

Project No.

Incontinence

Page of

4 16

Report No.
32

Table 1: Assignment of some prodrugs of the SPM 907 series

n n,s racemlc mixture R enantlomer
sPM75oo . sPM7eo5

H iBut SPM 7504 fumarat salt = SPM 8272 = Fesoterodlne
SPM 8224 = free base of Fesoterodine

mm
But -3 iso-butyric acid ester, Ac —-> acetic acid ester
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initial experiments performed in 1998/99 with racemic mixtures of the prodrugs revealed that
they can be embedded into a solvent coated acrylic based TDS and that most of them

possess the ability to permeate across hairless mouse skin with suitable flux rates. But,
surprisingly, in many cases only low flux rates across human skin in the LACDR skin model
[3] were found.

Due to the availability of pure enantiomers and a broader variety of patch compositions some
of the prodrugs were re-investigated to find out the reason for low human skin permeation.

Therefore, la_b~scale batches of hot-melt and solvent coated patches were prepared -and

initially tested in a mouse -skin model. Subsequently, some Of thepatches were investigated
in the LACDR human skin model.
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3. MATERIALS AND METHODS

For a detailed description of the experiments refer to the batch documentation.

Hot-melt patches (exemplary): 8 g of a preformed silicone adhesive were weighed into a

beaker and tempered at 160°C for ca. 20 min to achieve a homogenous melt. 0.5 g of inner

phase polymer '(e.g. poly(ethylene oxide) and 1.5 g of drug were added. After tempering at

160°C for additional 5 min the mixture was homogenized manually and further processed on

the pre-tempered Chill—Ftoll (120°C, 250 pm) for lamination.

5 cm2 patches were isolated by manual punching followed by determination of the average
patch weight (n=10). Finally, patches were sealed‘individually in pouches.

Mouse Skin Model (PHA1: according to 0BU0469.ABV100, rev. 00 (1998) with an active

diffusion area of 2.55 cm'~’, a phospate buffer acceptor phase at pH 6.2 and a temperature of
32°C, n=3 '

Human Skin lvigggi {LAQDFi):

according to H. Tanojo et al_. , J. Control Rel. 45 (1997) 41-47.

skin from abdomen with a thickness of approx. 250 pm, flux experiment: acceptor phase:

PBS, pH: 6.2, temperature: 32°C, diffusion cells with spiral groove (8 cells), groove area:

0.552 cmz, dialysis membrane used as separator between skin and acceptor phase

flux: 5 ml/hour PBS, experiment runs for 72 hours, sampling cycle: 3 hours

Analfligal Methods (PHA): refer to_cer'l;ificates of analysis

Data Analysis: sigmoidal Bolzmann and linear fit: Microcal Origin 6.0
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4. RESULTS AND DISCUSSION

Rac mic mi res f the re s r viewof hi ‘t ric -ta

Thirteen patch batches containing different racemic prodrugs of the SPMQOT series as well

as Tolterod.ine and Tolterodlne prodrugs were initially embedded into acrylic-type polymers
by a lab-scale solvent coating procedure. Tributyl citrate was added as plasticizer. Ali-
patches were investigated in both, the internal hairless mouse skin model and the LACDR

human skin model. Table 2 summarizes some of the re-glcplatfi former data.
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Mouse: Human

Table 2: solvent coated patches (with atheoretical drug content of 15% (w/w))
Permeation '

Human Skin Skin Form.

Lot No Lot No Drug Permeation '

(Ch.B.) ' (old) (SPM Code)

[pg/(cm? 24h)] Ratio

Mouse Skin (n=4)'

[I19/(€m"24h)]

T
W 2-57
flliiflfi “"0” <’5°°i
II‘*5-1°’ ‘$9 ”''"° "W
1) In case of SPM907 prodrugs re-calculated as permeation of active metabolite Di-OH (SPM 7500) ~
2) in case of SPM907 prodrugs calculated without consideration of the (low) amounts at hydrolysis products
3) non~linear release kinetics, calculated from the linear part in the period of 0-30 h '

 

 
 

  

     
  
 

 
  

   

I The observed permeation rates for most of the SPM907 prodrugs across mouse skin were
suitably high. In case of the dl-lso-butyric -acid ester (No 1. table 2) steric hindrance most
probably caused a tower vaiue.

The flux rates across human skin decreased in the following order: But >> DiAc, DiBut >>

DiOH. While the very low flux rate of spwsco (pron) could be caused by the hydrophilicity
of this molecule, the low flux rates of SPM7501/2 (DiAc/DiBut) were surprising. To get a
better understanding of these human skin permeation results a more detailed knowiedge of
the LACDR human skin model is necessary. in this model the skin is not in direct contact with

the acceptor medium, since it has to be stabilized with an additional membran. A silastic

“sheeting (silicone membrane) was used In the odor experiments described above to support
the skin (compare scheme 2).
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Scheme 2: LACDH experimental setup

patch, area = 2.545 cm?
X

human skin, area = 2.545 cm2, -- 250 pm

siiloone membrane. area = 2.545 cm-‘@, 150 pm

diffusion cell, area = 1.131 cm?

with spiral grooves, area = 0.552 cm?

the active across the supportive membrane and a second one todetemiine the flux across

the 'composlte' of human skin and supportive membrane. The obtained values of the barrier

properties of the supportive membrane are used to correct the values of the second
experiment.

In all experiments acceptable high flux rates for the SPM907 prodrugs across the supportive
membrane were found (comp. Annex), although _the permeabllttyuof the silicone membrane

decreased in the following rankings order: Di-But > iB-ut > DiAc“ > Di-OH, possibly due to

increasing hydrophllicity. Nevertheless, all values were high enough and therefore,

acceptable for the determination of the barrierproperties of the sllastic sheeting. %
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From the data obtained in the experiments with the human skin - supportive membrane

composite it can be stated, that a) the flux of the active metabolite (DiOH, No 3 table 2) was

generally quite low and b) the flux of the racemic free base of Fesoterodlne (But, No 2 table

2) would theoretically enable the delivery of nearly 4 m 24 h- fro a 2 cm? t h across
human skin.

 

Nevertheless, the partially extremely low flux rates found for the "ester prodrugs indicate

secondary processes taking place. Since in the LACDR model fresh human skin is used. It is

likely that metaboliclenzymatic activity is still present. Thereby induced ester hydrolysis will

immediately generate charged molecules, which are no longer able to permeate across the

supportive membrane (compare next paragraph). in conclusion, these cider data do not

assess the human skin permeation of all SPM907 (pro)drugs accurately.

' Page of ,
8 .16
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As already reported [4] Fesoterodlne and some of the prodrug enantiomers were investigated

by controlled melt embedding (temperature range of 25-150°C) to assess the drug exclpient

compatibility under hot-melt conditions. 1:1 mixtures of drug and excipient showed no signs

of degradation under the test conditions enabling patch preparation by hot melt techniques.

 
 

Fl-enantiomers

SPM7605 (DFOH)

SPM7605 is the main hydrolysis product and active metabolite of Fesoterodine and related

Date ‘

09.04.02 - i 
 
 

Page of

9 16 .

prodrugs from the SPM907 series. The colorless powder is characterized by a melting point -

in the range of -to-1-102°C and a purity or more than 99%. More than 10 lab-scale batches
of hot-melt patches were prepared without encountering any difficulties. Table 3 summarizes
some of the results obtained in the mouse skin model.

Table 3: sPM7oc5 hot melt patches

Mouse Skin Perm.

il19ilcm= 24'hll

BloPSAIPEO = silicone pressure-sensitive adhesive containing additional 5% poiy(.etl1ylena oxide)

From these data it can be concluded that the flux rates of the pure enantiorner SPM7605

across mouse-skin were still in a suitable range. although the observed values were generally
lower than those obtained with theracemic mixture, SPM7500 (No 3 table 2). The most likely
explanation is the difference of the patch compositions used.
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No 4 (table 3) was investigated in the LACDR human skin model (for flux data comp. Annex).
Already the flux across the supportive silastic sheeting was lower than across mouse skin,

therefore, the flux across the composite of human skin plus membrane was negligible. The
corrected value for human skin was found to be 2.3 pg/(cm? 24 h_), again an approx. 95 times

lower value compared to mouse skin, -which is comparable to the former investigation (No. 3,
table 2). with this experimental setup it was not possible to determine the flux of SPM7605

across human skin accurately. Due to a lack of capacity, no experiments with different

 TDS for the treatment of incontinence, part IV:
Delivery Fes-oterodine related prodmgs

CONFIDENTIAL  
 

supportive membranes were performed.

SPM8272 (OiBut/Fum; Fesoterodine) and SPM8224 (OiBut, free base of Fesoterodine)
The experiments with patches containing either Fesoterodine or the free base of

Fesoterodine were already reported [5,6]. While the passive transdermal delivery of
Fesoterctine seemed to be not suitable, very high flux rates of the free base of Fesoterodlne

across human skin make SPM8224 a very promising candidate for the transdermal treatment
of overactive bladder.

SPM7675 (Dr'But, dr‘-iso-bytyric acid ester)

SPM7675, the di-iso-butyric acid ester of SPM7605 (Di0H .—.- active -metabolite of

Fesoterodine). is an oil with a purity of approx. 95%. Due to low amounts of drug available, a

lack of capacity and gen-erally lower permeation rates only five patch batches were prepared
and investigated by means of drug‘ permeation across hairless. mouse skin. in accordance

with the former data obtained for the. racemic rnicture, permeation rates in the range of 120 to

150 pg/(cm-°~ 24h) were observed (data not shown). Since these in vitro mouse skin data were

not in the therapeutic range, no further studies with SPM7675 were performed.

Date" ‘

09.04.02
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SPM8302 (Di/-to, dl-acetic: acid ester)

SPM8302, the di-acetic acid ester of SPM7605 (DIOH = active metabolite of Fesoterodine) is
an oil with a purity of approx. 95%. More than 25 different lab scale patch batches were

prepared (comp. Annex). The drug could be incorporated into the compiete range of available

pressure sensitive adhesives covering silicones, acryiates, ethylene v-inyl acetate copolymers

as well as styrene-biock—copolymers (comp. Annex). Fig. 1 gives an example of the obtained
flux rates across mouse skin.

styrene-block-copolymer based PSA (S165) -
I 20004039: 8% dmg _

Cum.Permeation(MS)[pg/cma} 
Time [h]

.Fig. ‘la: Skin permeation across mouse skin (calculated as release of active metabolite),‘b_atches prepared
by lab scale hot melt processing by incorporating 8. 10 and 13.7% {w/w) SPMB302 into Derrnagel
‘I012?-113-3, a styrene-block-co-poiymer based adhesive from National Starch & Chemical.

Very high flux rates, increasing with increasing drug |oading,'were observed (fig. 1a).
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Fig. 1b: Differiential skin permeation as a function of different hydrolysis products

As outlined in fig. 1b initially ca. 20% of the drug were detected as mohoester and additional

20% as active metabolite in the aceptor medium indicating the rapid hydrolysis of the prodrug
once in contact with skin andlor water.

Date ‘

FORMULATION & TECHNOLOGY ' 09-04-02‘ '
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Two different samples were investigated inthe LACDR human skin model. Fig. 2 outlines the
initial permeation results which were in accordance with the former evaluation.

fr
I 20012036
is 20012029

Cum,Permeation(EH8)[pg/cm2]
Fig. 2: Cumulative permeation across excised human skin (values corrected with the flux barrier of the

supportive sliastic sheeting), batches prepared by lab scale solvent coating (200'i2036: 15% (w/w)

drug in acrylic type adhesive, National Starch 8: Chemical Duro Tak 387-4287) and hot melt. processing
(200i2029: 15% (wlw) drug in silicone based adhesive {BioPSA. Dow Corning) plus additional inner
phase poiymsr (10% (w/w) Vinapas = poiy(viny acetate)» .

Due to the very high permeation results across mouse skin, the flux rates across human skin

seemed to he too low. Since always fresh human skin is used in the IACDR model, a likely

explanation could be that remaining enzymatic activity in the skin led to fast drug hydrolysis

- and the generation of charged molecules. Unfortunately. the skin supporting silastic sheeting
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is impermeable to charged molecules. This effect will of course only be visible in the

experiment with the composite of human skin supported by the siiastic sheeting, which

explains, why always high permeation rates were found when testing the synthetic
membrane alone.

An experimental change by replacing the supportive membrane with a dialysis "membrane

which is not impermeable to charge moleculaes, signifl_ca_ntly improved the results as outlined

in fig. 3.

i 20012029 - 15% SPM8302
& 20012036 - 15% SPMBSD2

   
  
  

 

400

350 207.5 pglrc.-n2 24 n)
iagtime—1'lh ' _

300 2e =.‘i 2411

  I’
  
 

Cum.Permeation(El-'iS).[pglcmzl
  
 

150

100 , ' V50 I I _ ,’/I I [ I . 147.7 pg/icme 24 ll)
get I lagtime-16.5h0 e i I I 2 c .-.2 4h  

0 61218243036424854606672

Time[h]

Fig.3: cumulative permeation across excised human skin (plus dialysis membrane. calculated as

permeation of active metabolite), ’

Four to six times higher fux rates indicated that this experimental setup represented a more

reasonable assessment of the flux across human skin. Moreover, the values found for batch

20012036 indicated the promising potential of SPM8302 to be used for the treatment of
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overactive bladder. Patches with sizes in the range of 20 to 40 cm? could theoretically deliver
4 to 8 mg/24 h which is the current range of the oral Fesoterodlne formulation.
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‘CONCLUSIONS '

After having already demonstrated the promising transdermai potential of SPM8224, the free

base of Fssoterodine, here the alternative use of several different Fesoterodine related

prodrugs from the SPM907 series was investigated.
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Based on the results obtained, only SPM8302 could be used as alternative since its flux rates

across human skin were found to be sufficient for the treatment of overactive biadder with

patch sizes in the range of 20 to 40 cm2 (equal to delivery of ca. 4 to 8 mg in 24 h). These
data have to be confirmed in vivo.
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ANNEX 1

Copies of the ‘Certificates of Analysis

(signed originals stored at PH DOK)
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Schwarz Pharma AG ’

Analysenzertifikat in vitro Freisetzung durch Méiusehaut

Préiparat : INZ-LM-TDS Ch.—B.: INZ 002

Sollgehalt : 7,50 mg TDS- Fléche : 5 cm‘ V

Analysen-NI: lN004A-M Analysendatum : 06.—09.0'7.98
ABV vom : ----------

Bemerkungen: 8 Wochen lebend 8 W00]: TK—Sch1"ank SKI-I-lo

1=160y.m R ; 2=146p.m R 34,3 ; 3=147pm _R ,4=149p.m R 30,7g

Temperatur 32°C , Puffer pH 6.2 mach K.T.
Die Proben warden nicht auflconzentfiert.

Tabelle der ktnnuliearten Freisetzung in ugl 5 cm:

di—0H-Base

  
SD =' -Standardabwcichung

Achs-ana.bschnitt( b )= 971.5 113

Regression skoeffizient ( m )= 2,3 ngfh

Krn.-.1at.ionakoeffiziont( r _) = 0,0744

Q = 1: Q‘ = t - m + b
Q-=F!e'iscmInginpg!Scm“ t==Zeitinh (311-72!!)

19.08.02

Datum/PH-A % Sachbearbeiter(in) Projelctgruppenleiter

Q:\TS\TS-TTS\lNZ\MHP\002__I.DOC
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Schwa_rz _Pharma AG

Analysenzertifikat
. in vitro Freisetzung durch Méusehaut  

Préiparat : INZ-LM-TDS Ch.-B.: INZOO3

Sollgehaltz 7,50 mg ' TDS- Flfiche : 5 cm2

AnaIysen—Nr: |N0O6A—F ' Analysendatum :13.-17.07.98
ABV vom :

Bemerkungen: 8 Wochen ieband 1 Woche TK-Schrank SKH-15‘

1=117pm FI;2=115pm;'3=1241Jm R .4=113pm R 33,49

Temperatur 32°C , Puffer pH 6.2 nach K.T.
Die Proben wurden nlcht aufkonzentriert

Zusammensetzung : SPM 7502 ; SPM 7504 ; SPM 7500

Tabelle der kumullerten Freisétzu.ng in "pg I 5 cm‘

SPM 7504 SPM 7500

4 MW 80 MW SD MW SD

198,0 231.0 223.8

515 7 566 3 559.5 559.4

MW = Mitts-lwart_ SD = Standardabweichung

 
Achsenabschnitt ( b )= 244.6 pg
Flagrassio ns ko.e.f1iziant ( m 5,7 pglh

KorreIations|<oef1‘izient( r) 0,4029

G‘-=t_ ' Q=-t-m+b
Q:-Freisetzungln ug¢5-om’ t=Zeilin h ( 3h-72h)

1_9.o3.o2

Datum/PH~A Sachbearbeiterfin) Projekt-gruppenleiter
Q:\TS\.TS~TTS\INZ\MHP\G03_1 DOC
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. Schwarz Pharma AG

Analysenzertifikat in vitro Freisetzung durch Mfiusehaut

Préparat : INZ-LM-TDS Ch.-B.: INZOOS

Sollgehalt : 7,50 mg TDS- Fliichez 5 cm’

Analysen-NI: INOOSA-F Analysendatumr 13.-17.07.98

ABV vom : ------,----

Bemcrkungen: 8 Wochen lehend 1 Wochc TK-Schrank SKH-16‘

1=109um R; 2=116p.rn ;R 26,9 ; 3=147pm R ,4=l36uIn R 25,1g

Ternperatur 32°C , Puffer pH 6.2 nach K.T.
Die Proben wurden nicht auztkonzentriert

Zusammensetzung: SPM 7504; SPM 7500

Tabclle der kumulierten Freisefzung in pg! 5 era’

SPM 7504 Si’M 7500
4 MW MW

 
MW = Mittelwert SD = Standardabweichung

Achsenab-schnitt ( b )- 999,2 pg
Regression skoeffzient ( m ) - -4,2 pglh
Korrelationskaeffiziant ( r ) = -0. I562

Q = t Q = t - m + b
Q=Pm"sctzungiI:pg/Scarf :-=zeitinh'(3h.72h)

1 9.0 8.02

Datum/PH—A Sachbearbeiterfin) Projektgxuppenleitef
Q-:\TS\'I‘S-TI‘S\INZ\MHP\0O5_1.DOC
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Schwarz Pharma AG

Analysenzertifikat in vitro Freisétzung durch Méiusehaut

Préiparat : INZV—L1\/LTDHS Ch.-B.: INZ 011
Sollgehalt : 7,50 mg TDS- Fléiche : 5 cm’

Analys-en-N1‘: INO312‘-\~C Analysendatum ': 04.12.98

ABV vom : analog OBU 0469.100

Bemerkung'e:n: 10 Wochen lebend 5 Wochen TK&Schrank SKH-16‘ -

. 1==l30;.Lm R ; 2=l28pm R 32,1 ; 3=1491.zm R ,4=154;.1m "R 31,8g
Die Proben wurden nicht auflconzentriert und nicht fiitriert

Talbelle der kumuliertqn Freisetzung in pg/ 5 cm’

- - SPM_7'50fl Zn" '

Zeit SP-M_'T'501 SPM_‘7501 MW
Eh ‘ 1 2 3 ' 4 MW . SD MW SD add.

'1'
9

21

21

19

18
17  

MW = Mittclwcrt SD = Standardabweichuug

Aehsenabschnitt ( b )= 848,3 pg
Regressionskocffizient ( rn ) - 48,3 pg:-‘J:
Korrelationskoeffizicnt ( r ) = 0,9403

Q =-= t Q = t - In + b '
Q‘-‘Ftcis'et'z2.mginj.ty*Scm’ t=?:cit:'nh (3h-72h)

19.08.02 .

Datum/PH—A Sachbearbeiterfin) Projektgruppenleiter

Q.‘\'I‘S\TS-T'TS\lNZ\MHP\0l I__I .DOC
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INZ 002; 7500

Auswertung Wlrkstoff SPM 7500

Haut + SIL ' Haut + SIL kumuliert

Zeit [h] mean SD VG mean

6 0,00 0,00 0.00 0.00
12 0,00 0.00 0.00 0.00
24 0,00 0.00 0,00 0.00"

36 0,00 0.00 0,00 0,00

48 2,39 0.51 21.41 2.39

60 3.04 0.70 23.09 5.43
72 2,85 2.24 78,81 8,27

SIL T SIL kumullert
Zeit [h] mean SD . VC mean SD VC

'6 72,52 0.00 0,00 72,52 0,00 0.00
12 93.1 ‘I 0.00 0.00 165,63 0.00 0.00
'24 279,1 9 0.00 0.00 444.82 0,00 0.00
36 200,90 0.00 0,00 645.72 0.00 0,00
48 76,57 0,00 0.00 722.28 0.00 0,00
60 74,45 0,00 0.00 796.73 0.00 0,00
72 56,92 . 0,00 0.00 . 053,65 0,00 0.00

fiir SIL kumuliart . fflr ein 6 h Interval! ergibt sich ain rniltlerer Wart van
linearer Bersich van 6-24 h 117,91
iineare Regression

r2 I 0.994665 fflr ein 12 h Interval! ergibt sich ein mittlerer Wart von
m 1 9.65 [pg/cm=*h] 235.82

b -51.03 Iugrcmz]

Seita 1

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2206



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2207

INZ 002; 7500

I-taut Haut kumullert

Zalt [hi mean mean
6 0,00 0,00
12 0,00 0,00

24 0,00 0,00
38 0,00 0.00
48 2,41 2,41

60 3,03 5,49 ‘ -
72 2. 8.37

Hautpermeation des Wlrkstoffs SPM 9080

linearer Bereich Von 48-72h

Iinéare Regression
re o,999632
m 0,25 [pg/cm2*h]

b —9,47 [pg/cmz]

 
lag-time:

Seite 2
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INZ 003; 7502

Auswertung Wirkstofi SPM 7502

Haut + SIL Haut + SIL kumuiiert

Zeft [h] mean SD VC mean

6 2,30 0,00 0,00 2,30
1 2 7,04 0,00 0,00 9.34
24 25,23 0,00 0,00 34,57
36 31 ,4? 0,00 0,00 66,04
48 31,07 0,00 0,00 97,11
-60 30.40 0.00 0.00 127,50
"/2 27,08 0,00 0 0.00 154.58

SIL SIL kumullert

Zeit [h] mean SD V0 mean SD VC
6 276,75 66.89 24.17 276,75 66,89 24,1?
12 320,76 32,52 10,14 597,51 99,41 16,64
24 440,59 26,58 6,03 1038,09 72,83 7,02
36 268,02 8.75 3.26 1306,12 81,58 6,25
48 192,03 35,40 18,44 1498,15 46,17 3,08

'60 153,48 19,27 12,56 1651,64 26,90 1,63
72 126,51 7.68 6,07 1778,14 19,22 1,08

ffir SIL kumullert ffir rain 6 h Interval! ergibt sich ein mlttrerer Wart von
Iinearer Bareich van 6-72 h 249.00
linea-re Regression

r2 0.931582 ffir ein 12 h lntervall ergibt sich ein mlttlerer Wed V011
m 41.50 {I19/cm2'h] 497.99

b 55.45 It-Iglcmza

Seita 1
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N2 003: 7502

Haut. Haut kumullert

Zeit [11] mean mean

6 0,00 0,00
12 0,00 0,00 -

' 24 26.58 26.58

36 33,59 60,17
48 33,14 93,31

60 32,37 125.68

72 28,63 154,32

Hautpermaation des Wirkstoffs SPM 7502

linearer Berelch Von 24-72h

lineare Regression

r‘-’ 0399095 _

m 2,6?’ [uglcm2*h]

 
lag-time: 13,6 h

Seite .2
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INZ 005: 7594

Auswertung Wlrkstoif SPM 7504

Haut + SIL Haut + SIL kumullart

Zeit [h] mean SD VC mean

6 0,00 0,00 0,00 0,00

12 0,00 0.00 0,00 0,00

24 3,73 0.00 0,00 3,73
36 8,73 0.00 0,00 12,45

48 7,16 0.00 0,00 19,62

60 4,22 0,00 0,00 23,84

72 6,77 0.00 - 0, 00 30,62

SIL SIL kumuliert -

Zeit [11] mean SD VC mean SD VC

6 1 95,02 80,08 41 ,06 1 95.02 80.08 41 .06

12 170,12 53,21 31,28 365,13 1 33,30 36,51
24 248,29 68,26 27,49 613.43 201,56 32,86

36 267,65 82,65 30,88 881,03 284,21 32,26
48 174,81 1 1 ,33 6,48 1055,89 I 295.54 27.99
60 1 54,31 28,40 18,40 1210,19 - 323.94 26.77

72 1 09,97 66,64 60,59 1320,17 -390,58 29,59

fflr SIL kumullert f0r ein 6 h Interval! erglbt sich ein mitilerer Wert Von
Iinearer Bereich van 6-72-h 137.28
lineare Regression .

r2 0375393 _ - ffir -ein 12 h Interval! ergibt sfch ein mittlerer Wert von
rn 22,88 [l10fcm=‘-"h] 274.56

. b 70.87 [pgfcnfl

Seita 1
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Zeft [h]
6

12
24

36

Haut
mean

0,00

0,00
3,79_

9,01

H311! kumulielt
mean

0,00

0,00
3,79

12,80
20,15

24,44
31 I38

INZ 005: 7504

Hautpermeatian des Wlrkstoffs SPM 7504

linearer Bereich Von 24-72h

Iineare Regression
r2

IT!

b

Sohit ‘ergibt i

lag-timé:

0.986107

0.56

-8,22

[I19/cm"‘*h}

[us/cm’!

 

Saite 2
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INZD11 Zusammenfasung

Wlrkstoff SPM 7501 Metabolit SPM 7500

Haut Haut kurnuilert Haut Haut I-tum uliert

Zeit [h] mean mean mean mean
6 3,82 3.82 1.0.7 1 .07

12 6,30 10,12 0,83 1,90

24 20.00 30,11 1,54 3.43
35 26,57 56,69 1,69 5,12

48 25.52 -82.21 2,01 7,13
60 27.13 1 09.33 » 1 1 .94 9,07

72 29.24 138.57 1 .83 10,90

Metabolit SP!!! 7500
umgerechnet In Wlrkatoff SPM 7501

Haut Haui kumuliert

Zeit [h] 1 mean mean
6 1,33 - 1,33
12 1.03 . 2,36

24 1,92 4,28
36 2,11 6.39

48 ' 2,51 8,89

. 60 ‘ 2,41 11,30
72 2,28 13,58

Summa aus Wirkstoff SPM T501 and Metabolit 7500
I-laut I-laut kumullen

Zelt [h] mean mean
6 5,15 5,15

12 7,33 12,48_
24 21' .91 34,39

36 28,63 63,07-

48 28,03 91,10
60 29,54 120,54

72 31,52 152,15

Arth. PH A

19.08.02, 12:33 Seita 1
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INZU11 Zusammenfasung

Hautpermeation Von SPM 7501 + SPM 7500 ._

linearer Beréich Von 24-72 h

0399484959:9

m 2,442 [pglcmfih]

13 —24,964 [pg/GU12]

Somit erglbt sich elne mittlere Freisetzungsrate ah SPM 7501 + SPM 7500
fiber 24 h von: _ 0 '

 

lag-time 10,2 h

Arth. PH A

19.08.02. 12:33 Seite 2 '
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Schwarz Pharma AG T

Analysenzertifikat
In vltro Freisetzung du_rch Méusehaut

Préiparat: lNZ~TDS SPM7605 Ch.-B.: 20008029

Sollgehalt: TDS- Fléche: 5 cm?

Analysen-Nr: IBO773_MHP Analysendatum : 17.08.2000

ABV vom : analog OBU 0469.100

Bemarkungan: B Wochen lebend, 4 Wochen TK—Schrank;. SKH-15‘
1:170; 2:162 3:164, 2-0.3g
Die Proben wurden nicht aufkonzentriert und nicht filtrlert
HPLC: -4VT Acetonltril I BVT 0.1% TFA: Spherlsorb SCN 25cm; 35°C

Tapelle der kumulierten Freisetzung in mg I 5 cm‘?

me DIOHJ Sam‘

 
W = Mittelwert . SD = Standardabweichun

A-dhsan-abschnitt ( b )= _ 0.23 mg-
I=legras'sionskeafflzient ( m ) =- 0,05 rnglh
Korrelationskoaffizlent ( r) = 0.98122

Q =51 0. =1 - fl‘! -1- D

Q = Freisetzung in mg/5cm? t= Zeit in h (sh-4811)

Sachbearbeiterfin). PHA Projektruppenleiter, PGIV
 

L:\F'ro]ekfe\Pro]-gr4\lNZ\MHP\2000B029_1.DOC
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Analysenzertifikat

Préparat: INZ-TDS SPM7605 Ch.-B.: 20008030

Sollgehalt: TDS~ Fiéche: 5 cm2

Analysen-N_r: lB0773_MHP Analysendatum : 17.08.2000

ABV vom : analog OBU 0469.100

Bemerkungen: 8 wochen lebend. 4 Wochen TK-Schrank: SKH-1:3‘

1=148pm; 2=154pm 3=165pm, 30.19 A
Die Proban wurden nlcht aufkonzantriert und nlcht filtriar!

HPLC: 4VT Aoetoniiril l6VTWasser 0.1% TFA: Spherisorb 5CN 25cm; 35°C

Tabelle der kumulierten Freisetzung in mg I 5 on_12

rn DIOH Iscma

 
MW = Min'eIwert' SD =—. Standardabweichun

Achsenabschnitt ( b‘ )=
Hagressionskoeffiziant ( m ) -=
Korrelationskoeffizlent ( r ) =

0»-I

-0.22 mg
0,05 mglh

038876

-0 z: t - m + b

O = Freisetzung in mg/5cm-2 t= Zeit in h ( 3h-48-h)

Sachbearbeiterfin , PHA ‘

L:\ProiaKfe\Proj-gr4\lNZ\MH P\2ooo£io3o__1 DOC

 Projaktgruppenleitér, PGIV
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Analysenzertifikat
in vitro Freisetzung durch Méusehaut

Schwarz Pharma AG

Priiparat : SPM 907 TDS
SPM 7605

Ch.-B.: 20106045

TDS- Fléche : 5 cm?

Sollgehalt : 15°/a

Analysen-Nr: 20106043_6044_6045__6061__AA_M!-lP_O1 + 02

Analysendatum : 09.07.2001

ABV vorn : analog OBU 0469.10

Bemerkungen: 8 Wochen Iebend. 4 Wochen TK—Schrank; SKH-16‘

1=160um; 2=168pm 3=148prn,. 34.79
Die Proben wurden nleht aufkonzentriert und nlcht flltriert

Ausgangsanalyse

Tabelle der kumulierten Freisetzung ir} mg I 5 cm2

ms DIOH 15cm!

 
Achsenabschnitt ( b )-.-.- 0.12 mg
Regresslonskoefflzient ( rn }~_- 0.04 mglh
Korrelationskoaiflziant ( r 3 .-.- 0,931 81

G St _ Q at - m + I)
Q = Freisetzung in rnglscmz t= Zeit in h { 3h~4Bh)

Sachbearbeiter In), PHA Projektgruppenleiter, PGIII
 

L:\Proje|<te\Proj-gr4\|NZ\MHF\20106045__1 DOC
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Analysenzertifikat
in vitro Freisetzung durch Mausehaut

Schwarz Pharma AG

Praparat : SPM 907 TDS
SPM 7605

Ch.-B.: 20106043
TD'S- Flétche : 5 cm?

Soligehalt : 15%

Analysen-Nr: 20106043_,6044_6045__6061_AA_MHP__,01 + 02
Analysendatum :09.07.;2001 ' -

ABV vorn : analog OBU 0469.10

Bemerkungen: 8 Wochan Iaband, 4 Wocheh TK-Schrank; SK!-1-1 6‘

1=1.74pm; 2=179um 3--16Bpm, 31 ,?g
Die Proben wurden nicht aufkonzentriert und nioht filtriert

Ausgangsanalyse

Tabelle der kumulierten Freis_etzung in mg! 5 cm“

  48 _

‘ MW = Mittelwert SD = Standardabv_va|chun'

Achsenabschriltt ( b )= ' 0,07 mg 0
Hegreaaionslcoeffizient ( rn )= 0,07 mg/I1
Korralationskoeffizient ( r}= 0.99521

0 as t O = t - I1’! 4- b

O = Freisertzung in mgl5cm= l= Zelt in h (3h~48h)

 Sachbc-:arbeiter(in), PHA Prohktruppenieiter, PGIV

L_'\Projekte\Pmi-gr4\lNZ\MHP\20106043_1.DOO
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Diffusion exgeriment with SPM 907 patches on sllastlc sheeting
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  Diffusion eggriment with §PM 907 patches on full human §kin

2

   
 

9rIitsi|e:i9r3§-rivwéf néféfiési -
flXff0fl?,'i!!§=fQSg[.f¢fi:nl?!flt!9I}s- :

mush tha‘sumgT-_fi\{¢_' 1 ' ' '
  

 
 

‘as’-ur,e'd te:tIp’e!€l.U.ré Watfifha .2
. .' iF!.uX9f'%£=°ePt¢~':I2h&9?i-

2 o|dLi=bf'the' ax” " 2 ‘:'

 

 

 
 
 

 
 

Diffusionexperiment907DF002_B.xIs Page 1 of 1

Patent Owner, UCB Pharma GmbH — Exhibit 2007 2226



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2227

0—o_.w_x.m:~8n_o...o2:oE.:8xm:o_2E_o5

-

- ‘  22222

§§§§
2222

51'figgg

 

g.V-
2"-.v-

1'-
IDED

§
2

E122

 
ODDDDOOO

 

 
 

F238«R5.
9Elmomm'95o3%N82c8...E...8.m....2.3:%o.8.o22.2figo8.033:%«not.wo8623.95%ENEno8.0.I86.|m.mm35.:Ho85Egan!o.8o..BooEgg!”o8...89...an.....EEHo86man9ENR2mo85Egg:mo8...%%82:..o85 25.822.2no8...among:9.2.8I82Ho.8...EHMMH23.2IBra«.8

ammo

a

nommmdmI1
:.m.mnwoman

 

3&3V"‘I""
do’

555513000

7 88. 0.0
. OD

':n-and-c\:mco
: 22222222: comufcocountn-n_ ‘—?V-‘—""T—?F

. 01 Oh
i 2 22%
j ; E39195

. ;%22§2§2I"-I"-I"-vl'*-I"-I"-I‘-D‘f"'Y"'l"'V"1"'1-““‘

co

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2227



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2228

Sow.

m_x.mlmoouEo¢EmE_$qxo=om§_o
Patent Ownér, UCB Pharma GmbH — Exhibit 2007 - 2228



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2229

Son

mi.m_INoou_o~.omEmE_.mn_xo:o_m::_n_
§§§§E§
agssm

.2mmqtEvanEE

2

‘H §
53 £3" 5?:

HH5H
mawmn0Emma.. I.mIHEHH.w

mNI.-fiwmwmwhmmw

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2229



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2230

 
wE.o9&6Emson»...Redmadmend

E3

%..mam8u_n_Sm=_mE.:3xoco_255

  

mumIailli.man5n$_~mm.flownmlmuwm1%[WI..$2..». Nmm_.
uhm

n...IIweI

 
 

coh-
V!‘

5.8Emm»mmNE.E.

§In

. 0')

 gm2..2%?

Patent Owner, UCB Fharma GmbH — Exhibit 2007 - 2230



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2231

Sam

m_x.mINoou_D_5mEaEtwn_xcco_m:t_D
Nam

85%-LmamnoT?

gs-_c»
%3§

E
3

HE!EI5.8Ev9.mom9.§§
22

§§§§§
aaaasas

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2231



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2232

foo

  

mx.m:m8n_Eom.=me=3xm:o_m§_n

    

KI:oummm«notHwag.flagEfi2628%.89%N39599Emma¢omK_.2‘N5E«gunmw.$.«n~52N8%.EggEamam.m—E2...:5. «Emagamax:mannaEm%Ema.2H8gfi5EEl83m.2HE-mfimugfillEgg‘INEIEEHE?Fm98.:Evfigmfiggfl8%?E-fifiu
II

 

NE9_.@w.m_.3%..mix:

 

l|.u.|:ll|
l...[ 

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2232



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2233

Schwarz Pharma AG

Analysenzertifikat
in vitro Freisetzun durch Mausehéut 

Prfiparat : INZ-TDS SPM8302 Ch.-B.: 20003028
Soifgehalt : 4.0 mg TDS- Flécha : 5 cm?

Analysen-Nr: lN168A-B Anaiysendatum : 28.03.2000
ABV vom : analog OBU 0469.100

Bamsrkungen: 9 Wochen Iebancl. 4 Wochen TK-Sohrank: SKH-1
1=170 pm; 2:175 um; 3:148 pm, 33,39 -
Die Proban wurden nicht aufkonzanlrisrt und nichtfilfriart
HPLG: INT Acelonitril I EVT 0.1% TFA; Spharisorb 5CN 25cm; 35°C

Tabelle der kum uilanen Fraisatzung In mg I 5 cm‘

H1 Dlacefatf 5cm‘
“$1--Ilmm_:fl_

0,51 2.25‘

tandardsubltanz Vdrlisgl. wurde d_r aunratende Peakbel HT 6.-8
ohna Barfickaichflgung das MB in Diacelal umgerechnat.
MW = Mme-lwert SD = Standardabwaichun
 

Achsanabsahnitt ( b )= 1,919 my
Ragre.ssionsI<oef.F:zlent ( m ) = 0.08 mglh
KorraIatlonsko.e1'HzI_ent ( r] = 0.88839

 
MW = Mittelwert SD - slandardabvlelchun

Achsenabschmll { .5 )= ' 0.35 mg
Flegreaslonskoeillzlanu m )=- 0.02 mglh
Korrelaminskosfflzlent ( r 1 = 0.90552

0 -1 0 =1 - rn + "I:
Q: Freisetzung In |.Igl5cm‘~’ t= Zelt In h (3h-48h}

 

Datum I Sachbearbeiterfln), PHA Projektgruppenlefter. PGIV
L:\Pr0[ekte\Pro]-gr4\| N2\MHP\2000302B_1 DOC
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Schwarz Pharma AG

Analysenzertifikat in vitro Freisetzung durch Méusehaut

Prfiparat : INZ-TDS SPM8302 Ch.-3.: 20004038‘
Sotlgehalt : TDS- Fléiche : 5 cm?

Analysen-Nr: lN189 A,B Analysendatum : 17.04.2000
ABV vorn : analog OBU 0469.100

Bamerkung-en: T Wochen Iebend, 2 Wochen TK-Schrank; SKH-15
1=1s9 um: 2:165 |.1m;3=146LIm,31,9 9
Die Proben wurdan nlcht aufkonzentriert md nlcht mmart

HPLC: 4\n' Acetonlirfl I 6vT 0.1%TFA; Sphrisorb 5GN 25cm; 35°C

Tabelie cler kumullerten Frelseizung In mg is cm’

m- Diacatat Iscml my Monoacalaalscn-H"

EI!i5Ijj~€ZI;|1‘11EjjE.'.IEZj

"De ffir Mom:-acatnt kalne Standardsubstan; vorllegt, wurde der auflretenda Peak bei FIT 0.8
Ohna Beriicksschugung das Me in Diacatat umgerechnnt. _ -
MW I Mittalwen SD = Slandardabwolchun
 

Achssnabschnitt ( b )= 0.62 mg
fiegressionekooffizlent ( rn ) an ‘ 0,05 mum
I<orraIatlonskoa1flziam I r) = 0.69901

 
MW = Mitteiwen SD - Standardabweichun

Achsenabschnitt (_ b }= 0.21 mg
Hegreasionskaeffizianqm )= 0.02 mglh
Korrelatlonsknefliziant { r) a 11.89243

0 wt 0 I I - m 4- b

O = Freiselzung in |.Igf5cm9 ta Zeit in h ( 3h-48h)

Datum Sachbearbeiier(In)-, PHA Projektgruppenleiter, PGIV

L:\ProJekte\Pro]-gr4\INZ\.MH P\2000403B_1 DOC
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Schwarz Pharma AG

Analysenzertifikat
in vitro Freisetzung durch Méusehaut _ 

Préparat : INZ-TDS SPM8302 Ch.-B.: 20004039
Sollgehalt : TDS- Flfiche : 5 cm?
Analyser:-Nr: |N189 A,B Analysendatum : 1?.O4.2000
ABV vom : analog OBU 0469.100

Bernerkungen: 7 Women labend, 2 Wnchen TK—3chrank; SKH—1d‘
1:180 pm: 2:165 nm; #143 pm. 34.0 9
Ole Proben wurdan nicht aufkonzantrien und nichtilltrierl: .
HPLC; 4VT Aceton1lrlIl6VT 0.1% TFA; Spherlsorh 5CN 25cm; 35"!)

Tabella dar kun1uI!e:1en-Freisetzun In mg! 5 cm‘

rn oiaeetat I am‘ -

"Da fflr Manuacarut kelna Standardsubmanz v'nrlieg1,wurde der aultrelanda Peak bat RT 6.8
bhne Berfluksichtigung dea Me In Dlaécajal umgerachnel.
Mw - Mrttelwerl so = Standardabweichun .:
 

Achsenabschnm ( b )= 0,65 mg
fiegressionskoeffizient ( m ) = 0.03 mgih
Korrelatlonskoaffizlanu r) as 0.57148

  
MW = Mittalwart SD - stnndardabweichun

AchsanabschniIt( b )= 0.20 mg
Hegresslonskoeffizlent (m )a 0.01 mglh
Kurrelationsicoaffiziant ( r) = 0.37353

0 at O = 1' - m + D
Q. = Freisetzung in pg/5cm’ tn Zait in h (ah-48h)

Datum 0 Sachbearbeiter(in). PHA Projektgruppenleiter. PGIV

L':\Pm]akte\Proj-gr4\lNZ\MHP\20oo4039_1 DOC
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Diffuslon exggrlmgnt with §EM 907 patches on full numén skin

' .‘=7!*!i1.rrom.Zf9.i!r{_di'i*?;?°£i.I"¢!5n3r3? j
' 9ilasfic'§ha§t_itr9'suppo.rflvé;; ' :-5

" 7' ~—~f3?19?F<l>.f&i:aept¢ra
Totaldurarln are is‘: ' -

. :1: ' "II I_!J VIA : : L} _u ‘ _ _ , _

1.) The tom! area" . ality "skin-m" aIqeliy§';a_fl%fiié¢és pusnbh-dut jaa no more than slx disks fair
use In they axperixrzant. .'fi-:a;efqr’e,j ¢nFy ;hre_a‘__of_'tp_e§~f_t.‘§J.:‘i‘ wefibtes1pjd;._ ' - ~ *
2.) Tha‘_'sIdn‘c1f!€sl£-irfueil 1 _ri ,tL1iiIn'erfa:réa,1:n_gng i<_!g.' V‘ ‘
3.) :Tl_1e.skin' églsis-‘ln.¢eII egwas-thinner pn_'thewt1qlq gréag. ‘ M -' - _ \ I , , _ _
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Dlffusionexperimen1907DF003.xls Page '1 of 1
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ATTORNEY DOCKET NO. 12961146103

US PATENT APPLICATION NO. 111201.756

Novel Derivatives of 3,3-Diphenylpropylamines

EXHIBIT F
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(12) United States Patent
Meese et al.

US00671346-4B1

US 6,713,464 B1

Mar. 30, 2004

(10) Patent No.:

(45) Date of Patent: 

(54) DERIVATIVES OF 3,3-
DIP!-lENYI.PROPYI.AMINES

(75) Inventors: Claus Meese, Monhcim (DE); Bengt
Sparl’, Trangsund (SE)

(73) Schwartz Pharma AG, Monheim (DE)

(’)

Assignee:

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(5) by 0 days.

l}9i':'00,l]94

May 11, 1999
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(57) ABSTRACT

The invention concerns novel derivatives of 3,3-
diphenylpropylamines, methods for their preparation, phar-
maceutical compositions containing the. novel compounck,
and theuse of the compounds for preparing‘ drugs More
particularly, the invention relates to novel prodrugs of anti-
muscarinic agents with superior pharmaooldneiic properties
compared to existing drugs such as oxyhutynin and
tolterodine, methods for their preparation, pharmaceutical
compositions containing them, a method of using said
compounds and compositions for the treatment of urinary
incontinence, gastrointestinal hyperactivity (irritable bowel
syndrome) and other smooth muscle contractile conditions.
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DERIVATIVES OF 3,3-
DIPI-IENYLPROPYLAMINES.

BACKGROUND OF THE INVENTION

The present invention relates to novel derivatives of
3,3-diphenylpropylamines, methods for their preparation,
pharmaceutical compositions containing the novel
compounds, and the use of the compounds for preparing
drugs.

In man, normal urinary bladder contractions are mediated
mainly through cholinergic muscarinic receptor stimulation.
There is reason to believe that muscarinic receptors mediate
not only normal bladder contractions, but also the main part
of the contractions in the overactive bladder resulting in
symptoms such as urinary frequency, Urgency and urge
incontinence... For this reason, antirnuscarirtic drugs have
been proposed for the treatment of bladder overactivity.

Among the antimuscarinic drugs available on the market,
oxybutynin is currently regarded as the gold standard for
pharmacological treatment of urge incontinence and other
symptoms related to bladder overactivity. The elfectiveness
of oxybrttynin has been demonstrated in several clinical
studies, but the clinical usefulness of oxybutynin is limited
due to antirnusearinic side effects. Dryness of the mouth is
the most common experienced side effect which may be
severe enough to result in poor compliance or discontinua-
tion of Treatment (Autlersson, K.-E., 1988, Current concepts
in the treatment of disorders of micturition, Drugs 35,
477-494; Kelleher et al. 1994).

Tolterodine is a nevi; potent and competitive, musoariuic
receptor antagonist intended for the treatment of urinary
urge incontinence and “detrusor hyperactivity. Preclinical
pitarrttacological data show that tnlterodiue exhibits a
favourable tissue selectivity in vivo for the urinar-y bladder
over the elfcct on the salivation (Nilvebrant et al., 1997,
Tolterodine--a new bladder-selective antirnuscarinie agent,
Eur. J. Pharmacol. 327 (1997)-, 195--207), Whereas oxybu-
tyuin exhibits the reversed selectivity. 'Iblterod:ine is equi-
potent to oxybutynin at urinary bladder muscarinic receptors
and the favourable tissue selectivity of to1terndinc.den1on-
strated in the preclinical studies has been confirmed in
clinical studies. Thus a good clinical efficacy has been
combined with a very low number -of incidences of dry
mouth and antirnuscarinic side effects.

A major metabolite of tolterodine, the S-hydroxymethyl
derivative is also a potent muscarinic receptor antagonist
and the pharmacological in vilro 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 pharmacnkinetic
data indicate that it is most likely that the metabolite gives
a major contribution to the clinical client in most patients.

WO 94111337 proposes the active metabolite of toltero-
dine as a new drug for urge incontinence. Administration of
the active metabolite directly to patients has the advantage
compared to tolterodine that only one active principle
(compound) has to be handled by the patient which normally
should result in a lower variation in eflicacy and side etfects
between 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 prop-
erty of the new compounds (3,3—diphenylpropylamines)
compared to the parent compounds which normally results
in a lower absorption/bioavailability, leading to pre-systemic

40
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2
side effects or interactions due to non-absorbed antimusca-

rinic drug. In a method to circumvent this disadvantage,
ditferent prodrugs of the metabolite have been synthesized
and tested for their autimusearinic activity, potential absorp-
tion through biological membranes and enzymatic cleavage.

SUMMARY OF 'I'[-[E INVENTION

It is an object of the present invention to provide novel
derivatives of 3,3-diphenylpropylamines. It is a further
object of the present invention to provide new derivatives of
3.-,3-diphenylpropylamines which will be more useful as
prodrugs for treatment of urinary incontinence and other
spasmogenio 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
prndrugs of antimuscarinic agents with superior pharmaco-
kinetic properties compared to present drugs as oxybutynin
and tolterodine, methods for preparing thereof, phannaceu-
tical compositions containing them, a method of using said
compounds and compositions for the treatment of urinary
incontinence, gastrointestinal hyperactivity (irritable bowel
syndrome) and other smooth muscle contractile conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the formation of the active metabolite from

diiferent prodrugs by human liver S 9(%) in I hour.

DETAILED DESCRIPTION OF THE
INVENTION"

According to the present invention, novel 3,3-
diphenylpropyl amines are provided, which are represented
by the. general formulae I and VII‘

o—a'

R—0 0 x
A

Formula I

A
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-continued
Formula Vll’

A A I

no 0 x0

{KO
Kllfizln

ofi/zO

HO ® X

A A I
wherein R and R'_ are independently selected from

a) hydrogen, C,—C, alkyl. C_,—C,o cycloalkyl, substi-
tuted or tlnsubstlt_ute'cl benzyl, allyl or carbohydrate;or

b) forrnyl, C1-C6 alkylcarbonyl, cycloalkylcarbonyl,
substituted or unsubstituted arylcarbonyl, preferably
bcnzoyl; or

.c) C,—-C5 -alkoxycarbonyl, substituted or unsubstituted
aryloxycarbonyl. benzoylacyl. benzoylglycyl, a sub~
stitutcd or unsubstituted amino acid residue; or

d)

R1-

N*C0j
I

R5

wherein R‘ and R5 independently represent
hydrogen, C1-C6 alkyl, substituted or unsubstituted
aryl, preferably substituted or unsubstituted phenyl,
bcnzyl orphenoxyalkyl wherein the alkyl residue has
1 to 4 carbon atoms and wherein R‘ and R5 my form
a ring together with the amine nitrogen; or

wherein R‘ and R7 independently represent C',—C,,
alkyl, substituted or unstubstituted aryl, preferably
substituted or unsubstituted phenyl, benzyl or phe-
noxyalkyl wherein the alkyl residue has 1 to 6 carbon
atoms; or

0 an ester moiety of inorganic acids,
g) 4iR,RbR,, wherein R,,, R5, R, 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,

.15

45

50

55

4

X represents a tertiary group of formula la

Formula in
R3

I

R9

wherein R“ and R’ represent non-aromatic hydrocaryi
groups, which may he the same. or dilferent and which
together contain at least three carbon atoms, and
wherein R3 and R’ may-form a ring together with the
amine nitrogen,

Y and Z independently represent a single bond between
the (CH,_),,, group and the carbonyl group, O, S or NH,

A represents hydrogen CH) or deuterium CH),
11 is 0 to 12 and

their salts with physiologically acceptable acids, their free
bases and, when the compounds can be in the ‘form of optical
isomers, the raoemie mixture and the individual enanti-
omers.

The aforementioned compounds can form salts with
physiologically acceptable organic and inorganic acids.
Furthermore, 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 R3‘ and R9 independently signifies a
saturated hydrocarbyl group, especially saturated aliphatic
hydrocarbyl groups such as CM-alkyl, especially CM-alkyl,
or adamantyl, R‘ and R9 together comprising at least three,
preferably at least four carbon atoms.

According to another embodiment of the invention, at
least one of R” ""4 "9 comprises a branched carbon chain.

Presently preferred tertiary amino groups X in formula I
include the following groups a) to h):

I)
cn(cn,},

—N

cutout);
toCl!

\C(CHa)a
3

/C’'‘’ c
ClCHs)zCHzCHa

H3.C CH3 d)
—N

H3C CH3
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-continued

0)
H3C CH3

-—N

n,c

.CH3

CH, 9
I--—u

S).

11)

—-N >

Group a) is particularly preferred.
The aforementioned tertiary amine groups X are

described in W0 94;/11337 and the compounds according to
the present invention can be obtained by using the corre-
sponding starting compounds.

In the compounds according to the present invention, the
term “alkyl” preferably represents a straight-chain or
branched-chain hydrocarbon group having 1 to 6 carbon
atoms. Such hydrocarbon groups may be ‘selected from
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, penlyl and
hexyl. The term "'cycloa]kyl” denotes a cyclic hydrocarbon
group having 3 to 10 carbon atoms which may be substituted
conveniently.

The term "substituted or unsubstittlted bcnzy " denotes‘ a
benyl group —CH;,_—C5H, 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-methylbenzyl, 2-methylbenzyl, 4-rnetboxybenzyl,
2-rnetboxybenzy-I, 4-nitrobenzyl, 2—nitrobenzyl,
4—ch1orobenzyl and 2-chlorobenzyl.

In the compounds according to the present invention the
term “C1-C5 alkylcarbonyl" denotes a group R—C(-=0)-
wherein R is an alkyl group as defined hereinbefore. Pre-
ferred C,-C6 alkylcarbonyl groups are selected from aeetyl,
propionyl, isobutyryl, butyryl, valeroyl and pivaloyl. The
term "cycloallcylearbonyl" denotes a group R—O(-—-0)——
wherein R is a cyclic hydrocarbon group as. defined berein—
before. The same counts to the selected carbonyl. groups.

The term “aryl” denotes a-n aromatic hydrocarbon group
such as phenyl-(C6H§—), naptithyl-(CmH.,.——), anthry1-
(C1,,H9—), etc. Preferred aryl groups according to the
present invention are phcnyl and naphthyl with phenyl being
particularly preferred.

The term “benzoyl” denotes an acyl group of the formula
—C()—C5I-I5. wherein the phenyl ring may have one or
more substituents.

Preferred substituents of the aryi group and in particular
of the phenyl group are selected from alkyl, alkoxy, halogen

20
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and nitro. As substituted benzoyl groups 4-methylbenzoyl,
2-rnethylbenzoyl, 4-methoxybenzoyl, 2-methoxybenzoyl,
4-ehlorobenzoyl, 2-chlorobenzoyl, 4-nitrobenzoyl and
2-nitrobenznyl may be mentioned.

Tlle let’-tn "C1-C6 alkoxycarbonyl" refers to a group
ROC(=0)-— wherein R is -an alkyl group as defined here-
inbefore. Preferred C,-C, alkoxycarbonyl groups are
selected from CI-I30C(=0)—, C21-I5—0C(=O)—,
C3H.~,0C(=O)—- and (CI-I3)_-,COC(=0).— and alicyclic
alkyloxycarbonyl.

The term "amino acid residue" denotes the residue of a
naturally occurring or synthetic amino acid. Particularly
preferred amino acid residues are selected from the group
consisting of glyeyl, valyl, lettcyl, isoieueyl, phenylalanyl,
prolyl, seryl, threonyl, rnethionyl, hydroxyprolyl,

The amino acid residue may be substituted by a suitable
group and as substituted amino acid residues, benzoylglycyl
and N-aoetylglycyl may be mentioned.

The term “carbohydrate” denotes the residue of a poly-
hydroxy aldehyde or polyhydroxy ketone of the formula
C,_I-[2,_O,,, or C,,(Il,0),, and corresponding carbohydrate
groups are, for example, described in Aspinal, The
Polysaecharides, New York: Academic Press 1982. 1983. A
preferred carbohydrate group in the compounds according to
the present invention is a glucuronosy] group, in particular
a lfil-D-glucuronosyl group.

The term “LG" as used herein denotes a leaving group
selected from halogenides, carboxylates, imidamlides 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.

Prefened compounds according to the present inventionare:

A) Phenolic monoesters represented by the genera formulae
II and II‘

Forntnla ll

"Y 
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-continued
Formula II’

wherein R1 represents hydrogen, C1-C5 alkyl or phenyl.
Particularly preferred phenolic tncnoesters are listed

below-:

(:)-formic acid 2-(3-diisopropylamino-1-phenylpropyl}
-4-hydroxymelhylphenyl ester,

(a)-acetic acid 2-(3-diisoprcpylamino-1-phenylpropy1)-4-
hydroxymethylphenyl ester,

(x)-propionic acid 2-(3-'diisopropylamino-1-
phenylpropyl)-4-hydrctxynnethylphenyl ester,

(:)~n-butyric acid 2-(3--diisopropylaminm1-
phenylpropyl)-4~hydmxymethy1phe-nyl ester,

(1)-isobutyric acid 2-(3-diisoprcpyIamino~1-
phenylpropyl)-4-hydroxymethylphenyl ester,

R—(+)-isobutyric acid 2-(3-diisopropylamiuc-1-
p_h'enylprcpyl)-4-hydroxymethylphenyl ester,

(=)-2,2-dimethylpropionic acid 2-(3—dijsopropylam:ino-1-
phenylpropyl)-4-hydroxymethylphenyl ester,

(:2)-2-acetamidoacetic acid 2-(3—diisopropy1amina-1-
phenylpr0py1)—4~hydroxymclhylphenyl ester,

(x)-cyelopentanecarbcxylic acid 2-(3-diiS0pI'0pyiamit10-
1-phenylpropyl)-4-hydrcxymethylpheny1 ester,

(z)-cyclchexanecarboxyiic acid 2-(3-diisopropylaminm
1-pi1enyipmpy!)-4-hydrexymethylphenyl ester,

(1)-benzoic acid 2-(3-diisopnop.ylamino«1—phenylpropyl)-
4—hydroxymethylphcny1 ester,

R-(+)—benzcic acid 2-(3-dii-snpropylaminn-1-
phenyipropyl)-4—hydroxymethyiphenyi ester,

(:)-4-methylbcnzoic acid 2-(3—diisupropylaminn-1-
phenylpropyl)-4-hydroxymetbylphenyl ester,

(2)-2~u1eIhy]be_uzoic acid 2—(3-dii5opropylarnirto-1-
phertylpropyl)-4-hydto-xymethylphenyl ester,

(:)—2-acetoxybenzoic acid 2-(3-dti'sopropy1amino-1-
pheuylpropy1)-4-hydroxymethylphenyl ester,

(:)—] -naphthoic acid 2-(3-diisopropylaminn-1 -
phenylpropyl)-4—hydroxyn1ethylphenyl ester,

(1)-2-naphthoic acid 2—(3-diisopropylatninc-L
pbenylpropy1)-4-hydroxymethylphcnyi ester,

(2)-4-chlorobenzoic acid 2-(3-diisopropyI'am.t'no-1-
phenylprcpyl)-4-hydroxymethylphenyl ester,

20
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(2)-4-melhoxybenzcic acid 2-(3-diisoprcpy1an1ino-1-
pl:enylpropyl)-4-hydrcxymethyiphenyl ester,

(:t:)—2.-methoxybenzoic acid 2-(3-diisoprupylamino-L
phenylpropyl)-4-hydroxymethylphenyl ester,

(_:)-4-nitrcbenzoic acid 2-(_3-diisoprnpylamirtth1-
phenyipropyl)-4-hydroxymcthylphcnyl ester,

(zt)-2—nitrobenzoic acid 2»-(3-diiscpropyla|:ninn—1-
phenylpropyl)-Lhydroxymeihylphenyl ester,

(:t:)-malonic acid his-[2-(‘.’rdiisoprnpylaminc-1—
phenylpropyl)-4~hydroxymethyl-pheny1]ester,

(::)-succinic acid bis-[2-(3-diisopropy1amino-1-

phcnylpropyl)-4—hyd.r'oxymethyl-phcnyl]ester,
(2)-pentancdioic acid bis-[2-(3-diiscpropylamino-1-

phenylpropyi)-4—hydmxymeIhyl-phenyl]ester.

(x)-hexanedioic acid bis-[2-(3-diis0propylamino-1-
phenylpropyl)-4-hydroxytnethyl-pheny1]esten

B) Identical diesters represented by the general formula

Fcrmuia [II

wherein R’ is as defined "above.

Pariicularly preferred identical diesters are listed beluwz

(2)-formic acid 2-(3-diisopropyiamino-1-pheny1propyl)-
4-fcrmyloxymethylphenyl ester,

(::)-acetic acid 4--acetoxy-3-(3-diisopropy1atnino-1-
phenylpropyl)-benzyl ester,

(z)'-pmpionic acid 2-(3~diisopr.epy1amino-1-
pbenylpropyl)-4-propionyloxymethylpbcnyl ester,

(::)-n-butyric acid 4-n-b-uty-rylcxy-methyl-2-(3-
diisopropylamino-1-phcnylprnpyl)-phenyl ester,

(1)-isobutyric acid 2-(3-diisupropylamino-1-

phenylprcpyl)-4-iscbutyryloxymelhylphenyl ester,

(::)-2,2-dimethylpropionic acid 3-(3-diisopropylaminc-1-
pheny'ipropyl)-4-(2,2-dimcthyl-propinnyloxy)-benzyi
ester,

(dz)-benzoic acid 4-benzoy1oxymethyl-2-(3-
diisopropylaminod-phenylpropyl)-phenyl ester,

R-(+)-benzoic acid 4-benzoyloxymethyl-2-(EL
diisopropylamino-1-phenylprcpyl)-phenyl ester,

(a)-pent-4-enoic -acid 2-(3-dii-sopropylaminod-
phenylpropyl)-4-(pent-4-enoyloxymethyl)-pheny1
ester,

cyclic oct-4-ene-1,8-dioate of Intermediate B,

cyclic octane-1,8-dioale of Intermediate B,

poly«co~DL-lectides of Intermediate 13'.
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C) Mixed diesters represented by the general formula IV

E-‘ornroln rv

wherein R‘ is as defined above and

R represents hydrogen, C,—C, alkyl or phenyl
with the proviso that R1 and R‘ are not identical.

Particularly preferred mixed diesters are listed below:
(:)-acetic acid 2-(3-diisopropylaminm 1—phenylpropyl)»4—

formyloxymethylphenyl ester,
(=)-benzoic acid 2-(3-diisopropylamino-1-pheuy1propy1)-

4-formyloxymethylphenyl esI'.c_t',
(x)-benzoic aeid 2-(3-diisopropy1itmino-1-phenylpropyl)-

4-aoetoxymelhylphenyl ester,
R-(+)-benzoic acid 2-(.3-diisopropylamino-1-

phenylpropyi)—4-acetoxymethylphenyl ester,

10

(:)-2,2-dimethylpropionic acid 3-(3-diisopropylan:Iino-1-
phenylptopyl)-4~hydro_xybenzyl ester,

(2)-benzoic acid 3-(3-diisopropylaminm1-phenylpropyl)-
4-hydroxybenzyl ester.

5 E) Ethers and silyl ethers represented by the general formula

10

2 D"

25

(:)-isobutyrie acid 4-aceloxymethyl-2-(3~ 36
diisopropyleminovl-phenylpropyl)-phenyl ester,

R-(+)-isobutyric acid 4—ecetoxyrnethyl-2-(3-
diisopropylamino-1-phcnylprnpyl)-phcnyl ester,

(:)-2,2—dirr1ethylpropi'onic acid 4-acetoxy-3-(3w
diisopropy1arnino—1-phenyipropyl)-henzyl ester,

(1)-2,2-dimethylpmpiouit: acid 4~acetoxyI.'ne.thyl—2-(3-
diisopropylarnirto-1-phertylpropyl)-pheny! ester,

(:}-benzoic acid 4-henzylo'xy-3—(3—diisopropylamiao-1-
phenylpropy-1)-benzyl ester.

D) Benzylie rnonoesters represented by the general formula
V

Formula V

0“ \[/

NY 
wherein R1 is as defined above.

Particularly preferred bettzylie rnonoesters are listed
below:

(:)-formic acid 3—(3—diisopropyla.mino—1~phet1ylpropyl)-
4-hydmxyhcnzyl ester,

(::)-acetic acid 3—(3-diisopropyIanzino-1-phenylpropyl)—4~
hydroxybenzyl ester,

(1)-propionic acid 3-(3-diisopropylamino-L
phenylpropyl)-4—hydroxybenzyl ester,

(:')—butyrie acid 3-(3-diisopropylaminm1~pheny1propy1)-
4-hydroxybenzyl ester,

(2)-isobutyric acid 3-(3-diisopropylamiuo-1-
phenylpropyl)-4-hydroxybenzyl ester,

35
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VI

Formula VI

 
wherein at leastone of R” and R“ is selected from C,—C5

alkyl, benzyl or %iR,R G as defined above and the
other one of R” and R’ may additionally represent
hydrogen, C_,—-C6 alkylearbonyl or bertzoyl.

Particuleriy preferred ethers and silyl ethers are listed
below:

(:t:')-2-(3~diisopro p.yIan:ino-1-pheny1propyl)-4-
rnelhoxymethylpl-tenol,

(=)~2—(3-diisopropylamino-1-phenylp.ropy1)-4-
ethexymethy-lphenol,

(1)-2-(3-diisopropylttmino-1-pheny]propyl)-4-
propoxymethylphertol,

(=)-2-(3—diisopropylamino-1-phenylpropyl)-4-
isopropoxymethylphenol,

(r:)—2-(iindiisopropylamino-1-phenylpropyI)-4-
butoxymethylphenol,

(:)-acetic acid 2~(3-diisopropylamino-1-phenylpropyl)-4»
methoxymethylphenyl ester,

(3)-acetic acid 2-(3-diisopropylamino-1—phenyIpropyl)-4~
etlioxymethylphenyl ester,

(zz)-2-(3-diisopropylamino-1-phenylprop yl)-4»
trimethylsilanyloxymethylphenol,

(=)-diisopropyl-[3-phenyl-3-(2-trirnethylsilanyloxy-5 -
lritnelhylsilanylox-yrnelhylphenyl)-propyl]-amine,

(:t:) -[3 -(3- diisoprop yla mino-1 - ph enylp rep yl)-4-
lrimethylsilanylnxyphenyl]-tnelha.noI_,

(1)-diisopropyl-[3-(5-metho xymethy1—2-
trimehylsilanyloxy-phenyl)-3-phenylpropyore,

(ac) -diisopropyl-[3-(5-ethoxyrnethyl-2-
trimethylsilanyloxypherty1)—3-phenylpropyiamine,

(1)-[4-(tert. —bt.ttyl-dimelhylsilanyloxy)-3-(L
diisopropylamino-1-phenylpropyl)-phenyl]-methanol,

(3)-acetic acid 4-(tart.-buty1-dimethy1silanyloxy)-3~(3-
diisopropyiamino-1-phenylpropyl)-benzyl ester,

(:t:)-4-(tert.-butyI-ditnethylsilanyloxy)-3-(3-
diisopropylamino-1-phenyipropyl)-phenol,

(dz)-acetic acid 4-(tort.-butyl-dimelhy1silttrtyl'oxy)~2-(3-
diisoprnpylamino-1-phenylpmpyl)-phenyl ester,

(2)--[3-[2-(ten.—butyl-dimethylsilanyloxy)-5—(tert.-butyl-
dimcthylsilanyloxyrnethyl)-phenyl]-3-phenylpropyl}-
diisopropylamine,

(1)-[4-(tert.-butyl-diphe-ny1si1any1oxy)—3-(3 -
diisopropylamino-1 -plrenylpropyI)-phenyl]-methanol,

(2)-aeetie acid 4-(tert.-butyl-diphenyIsi.lany[oxyrnethyi)-
2-(3-diisopropylamino-1-phenylpropyl)-ptienyl ester,
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(2)-4-(tert.-butyl-diphenylsilanyloxymetl1yI)-2-(3-
diisopropylamino-1-phenylpropyl)-phenol,

(2.7)-{3-[2~(tert.-butyl-diphenylsilanyloxy)-5-(tert.-butyl-

diphenylsilanyloxymethyl)-phcnyl]-2—phenylpropyl}- 5diisopropylamine,

(:t:)-acetic acid 4-benzyloxy—3~(3-diisopropy1arnino-1-
phenylpropyl)-benzyl ester,

(1)-vbenzuic acid 4-ber1zyloxy-3-(3-d4isopropyIan1ino-1-
phenylprupyl)-henzyl ester,

(x)-isobutyric acid 4-benzy1oxy‘—3-(3-diisopropylan1ino-
1-phenylpmpyi)-benzyl ester,

(1)-2-(3-diisopropylan1ino—1—pheny1propy1)—4—(1B-D-
g]ucuronosyloxymethyl)-phenol.

F) Carbonates and carbamates represented by the -general
formulae VII and VIII

F I VI!

Rn ormua

0 YO D N
R11.’ YA A

Formula VIII

A A

wherein Y, Z and n are as defined -above and wherein R”
and R” represent a C,—C5 alkoxycarbonyl group or

wherein R‘ and R’ are as defined above.

35

50

12

Particularly preferred carbonates and carbamates are
listed below:

(:)-N-ethylcarbamic acid 2-(3-diisopropylamino-1-
phcnylpropyi)-4-hydroxymelhylphenyl ester,

(1)-N,N-dimethylcarbamic acid 2-(3-diisopropyIami.uo-
I-phenylpropyl)-4-hydroxymethylphenyl ester,

(1)-N,N-diethylcarbamic acid 2-(3-diisopropyIamino-1-
phenylpropyl)-4-hydroxymelhylphenyl ester,

(1)-N-phenylcarbamic acid 2-(3-diisopropylamino-L
phenylpropyl)-4-hydroxymethylphenyl ester,

(::)-[2-(3-diisuprapylamino-1—pheny1prop yl)-4-
hydroxymethyl-phenoxycarbonylatnino]acelic acid
ethyl ester hydrochloride,

(1)-N-elhylcarbamic acid 3_-(3—diisopropylamino- 1 -
phcnylpropyl)-4-N-ethylcarhamoyloxybenzyl ester,

(t)-N,-N—dimcthy[ca.rbam1'c acid 3—'(3-diis'opropylarnirto-
1-phenylpropyI)-4-N,N-dimethylcarbamoyloxybenzyl
ester,

(::)~N,N~dieIhy1carbamic acid 3-(3-diis.opropylamino-1-
phenylpropyl) -4-N,N-diethylcarb amoyloxybenzyl
ester,

(z)-N-phenylcarbamic acid 3_-(3-d_i.-isoptopylami.no-1-
phenylpropyl)-4-N-phenylcarbamoyloxybenzyl ester,

(.-t:)-{4-[2-(3-diisopropylamino-1-p henylpropyl)-4-
hydroxyme th ylpheno xycarbony lamina]-buty'I } -
carbamic acid 2-(3-diisopropylamino-1-phenylpropyl}
4-hydroxymethylphenyl ester,

(:)-carbonic acid 2-(3-diisopropylaminm 1 -
phenylpropyl)-4-hydroxymethylphenyl ester ethyl
ester,

(:)-carbonic acid 2-(3-diisopropylamin-o~1-
phenylpropyl)-4-hydroxymethylpheuyl ester pheuyl
ester,

(:)-carbonic acid 2-(3~diisopropy1amino-1-

phenylpropyl)-4-—ethoxycarbony1oxymet'hj'lphenyl
ester ethyl ester,

(:)-carbonic acid 2-(3-diisopropylaminm 1 -
phenylpropy1}-4-pltenoxycarbonyloxymethylphenyl
ester phenyl ester.

G) 3,3-Diphenylpropylamincs selected from

(i) compounds of the formulae IX and IX‘

Formutn IX

 
A

A
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13 14
-continued

Formula IX’

0 O 11')

0 J\ with an equivalent -of an acylating agent selected fromN

0

wherein o and p are the same or difierent and represent R'—c—LG
the number of methylene units —(C1-[;—}-and may 20
range from 0 to 6,

 

(ii) (:)-Benzoic acid 2-(3-d_iisopropylarnino-1- wherein 1-0 mpwsentsaleavinsgroup selectedfrom
phenylpropyl)-4-sulphooxyrnethyl-phenyl ester halogenide, earboxylate and imidazolide and R‘ is

U“) P01Y'C0'DL'l3Clid°5 Of 2‘(3‘ asdefined above,ina.ninert solvent in the pres-

dlijisoplropylttminophenylpropyi)-4-hydroxymethyl- 35 mm of a coudflnsafing agem_p eno

(2)_2_(3'_Diisopmpy1amin°_l_pheny1pI.opyl)_4_(1B_ Pffiffifflbiy, thflr Iflylflllllg agent is selected fl’OI'l'I
D-glucuronosyl-oxymethyl)—phenol having the formula

o: o 0

ll H II
R‘--C—Hal or 'R’—c:—o—r:—R‘.

35 wherein He] represents a halogen atom, preferably a
chlorine atom, and R‘ is a defined above.

A process for the production of phenolic monoesters
represented by the general formula I‘

 
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 enanti-
t)Tl'|.t:-1'-5.

The present invention, moreover. relates to processes for
the preparation of the aforementioned compounds. In
particular, according to the present invention, be following
processes are provided:

A process for the production of phenolic rnonoesters
represented by the general formula II '

Pamela II’

Formula II

fit}
 

as defined above, which comprises treatment of a com- as defined above. -which éompfisfis lmtmcnl Of ‘W0
pound of the formula equivalents of a compound of the formula
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15 16
-continued

Intermediate R«(+)A A
5

H\o

OH
H

10

with an acylating agent selected from NJ\
in’ ‘i it it 1’ )\

:1a1~——c—--(c:14),;—c—m1 or c—(<:ttg),.—c Intermediate s-(-)

|_o_J
20

wherein Hal represents a halogen atom, preferably a
chlorine atom.

Hence, in these processes, an Intermediate B having the
Formula 25

°“‘ Y[I0 ® ‘N
Y 30A A Alternatively, structures of formula II or II’ may be

obtained by regioselcctive deprotection of a protected ben-
zylrc hydroxy group (chemically or enzyrnaticnlly: T.
Greene, P. G. M. Wuts. “Pmrecrwe Groups in Organic

35 Chamr'St’ry", 2nd Ed., I. Wily & Sons, New York 1991).
The identical dieslers represented by the general formula

III
is treated with an equivalent of an acylating agent.(e-.g. an

acyl halogenite or acyl anhydride) in an inert solvent p.,,m;,m
and in the presence of a oondensating agent. (e.g. 40
amino) to provide phenolic monoesiers of formula ll-or
formula II‘ (wherein n is 0-12), respectively, if poly-
functional aeylating agents (e.g. acid halides, prefer-
ably acid chlorides of dicarboxylic -acids) are used‘.

The Intermediate B as used in the processes for the
production of the 3,’!-diphenylpropylamines according to
the present invention can be in the form of a racemic mixture
or of optically active compounds in accordance with the
formulae shown below: so

 
A A In ‘mks as defined above can be prepared by a process which

comprises treatment of a compound of the formula

 
with at least two eqltivalents of the acylating agent

R’—C{-——O)—LG as defined above.
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Thus, the aforementioned di-acyl compounds are readily
-accessible if an at least two-molar excess of an acylating
agent is used in the above-mentioned conversion of Inter-
mediate 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 Intennediatefit

0*}? YH0 0 N
A 7/

wherein R‘ denotes a benzyl group can be used instead of
Intermediate B. The Intermediate A can be used in the

form of at raoemic mixture or of optically active com-
pounds (similar to Intermediate B).

Benzylic monoestes represented by the general formula V

A

wherein R‘ is as defined above can be prepared by --a
process which comprises treatment of a compound of
the formula

at room temperature and under anhydrous conditions
with activated esters in the presence of enzymes
selected from lipases or esterases.

Hence, this process relates to the preparation of phenols
with para acyloxymethyl snbstituents (of. formula V). These
compounds can be prepared in several chemical steps from
intcrmediatessuch as formula I, where" R represents hydro-
gen and R’ is hydrogen or any suitable protective group
which can, be removed by known methods W. Greene,_ P.
G. M. Wuts, "Protective Groups in Organic Chemistry”. 2nd
Bd., 1. Wily & Sons. New York 1991) in the presence of the
newly introduced stlbstituent R1CO. It was found, however,
that the benzylie substitucnt R‘CO can he introduced more

5

20
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conveniently and in only one step if Intermediate B is treated
at room temperature and under anhydrous conditions with
activated esters (e.g. vinyl acylates, isopropenyl acylates) in
the presence of enzymes such as lipases or esterases.

The mixed chesters represented by the general formula IV

Formula IV

wherein R1 and R2 are as defined above can be precared
by a process which comprises acylation of the above-
mentioned henzylic rnonoester represented by the gen-
eral formula V

Formula V

wherein R1 is as defined above or of a phenolic
monoester benzylic represented by the general for-
mula II

Formula [I

as defined hereinbefore.

In general, mixed diestersof formula N can be "obtained
by acylation of compounds. of the general formula I wherein
R and R‘ are different substituents selected from thegroup
consisting of hydrogen, acyl residues or protecting groups
that are cleavable under the aeylation reaction conditions.
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Elhers represented by the general formula VI .c0m{nu¢¢|

Formula V1 -

| E0 N and

® Y A A
Rm’O

 Formula II15

as defined hereinbefore wherein R“ is hydrogen can be 0

prepared by a process which comprises reacting a Y
compound of the formula 30 HO

Eommla VI

Q 30

with an alcohol R1°—OI-I in the presence of an esteri-
fication catalyst. 35

A further process for the preparation ofethers represented
by the ge'ne_ra1 formula VI

 
Fennula VI

0 Y Formula VII0 Q 45 I3
-R10’ T

wherein R1” and R“ are as defined hereinbefore, con1- ®prises acid ‘or base treatment of free benzylic alcohols
selected from

wherein R” is hydrogen and R” represents a C1-C60-13»

Y alkoxycarbonyl group or[-10 N and at:
R‘

Y \A A N—CO:
I

as
65

wherein R‘ and R5 are as defined above
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or of benzylic acylates selected from

Formnlalll

Formula IV

 
Formula V

wherein R‘ and R2 are as defined hereinhefore in the

presence of suitable hydroxy reagents.
Finally, ethers of formula VI can be prepared by a process

which comprises treating a compound of the formula

wherein R1" is as ‘defined above‘ with an alk-ylatingagent
selected firom alkyl halogenides, alkyl atlphates and
alkyl triflates, said alkyl group having 1 to 6 carbon
atoms.

In summary, regioselective modification of the benzylic
hydroxy groups is achieved either by acid or base treatment
of benzylic acylales in the presence of suitable hydroxy
reagents (e.g. alcohols) or by catalytic ether formation as
described in the literature for-other benzylic substrates (J. M.

30

55

'60

65
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Sea, A. Llobera. A. Garcia-Raso, A. Costa, P. M. Deya; J.
Org. Chem. 53: 4263-4273 [1988]). Both free benzylic
alcohols such as Intermediates A and B or compounds of

formulas 11 or V] (in which R” is hydrogen) or formula VII
(in which R“ is hydrogen) as well as benzylic acylates such
as formulae III, IV, V may serve as starting materials for the
preparation o-f benzylic ethers (B. Loubinoux, J.
Miazirnbakana, P. Gerardin; Tetrahedron Lett. 30:

1939-1942 [19a9]).
Likewise the phenolic hydroxy groups are readily trans-

formed into phenyl others (R11-alkyl) using alkylating
agents such as e.g. alkyl halogenides, alkyl sulphates, alkyl
trifiates or employing Mitsunobu type reaction conditions
(Synthesis 1981, 1-28). "Similarly, both phenolic and alco-
holic monosilyl ethers are obtained by regioselective sily-
lation or by desilylation of his-silyl ethers of Intermediate B
as described for other compounds in the literature (J.
Paladino, -C. Guyard, C. 'I‘hurieat_t, J.-L. l-iauclterc, Helv.
Chim. Acta 76$ 2465-2472 [1993]; Y. Kawazoe, M.
Nomura. Y. Kondo, K. Kohda, Tetrahedron Lott. 26:
4307-4310 '[1987]).

Carbonates and carbamates represented by the general
formulae VII and VIII

I-‘omtuln Vll

Formula VIII

as defined hereinbefore can be prepared by a process
which comprises reacting a compound selected from
the group consisting of
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at 0 mm“

T
.0 0 T

AA ‘1’

O
.,...,..

Formula V

Vcrmula VI

wherein R’ is defined as above, it is 0 to 12, Bu is
bcnzyl, R” or R" is hydrogen with activated car-
bonyl compounds or carbonyl precursor reagents
selected from haloformates. ketencs, activated
esters, mixed anhydrides of organic or inorganic
acids, isocyanates and isothiocyanates.

'l'he coupling reactions can be carried out in inert solvents
over periods of several hours at temperatures from —lD° C.
to the refluxing temperature of the solvent or reagent used to

20
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provide compounds of the general formula VII where R”
represents hydrogen, alkyl, aliphatic or aromatic acyl, or

carbamogrl, and R” represents -—-(‘.(==O)--Y—R3, wherein
Y and R represent 0, S, NH and alkyl or aryl, respectively.
Polyfunctional reagents give the corresponding derivatives.
For example, diisocyanates or di-carhonylchloridcs provide
compounds of formula VIII where X, Y have the meaning of
O, S, or NH and n is mm to twelve.

The invention, moreover, relates to pharmaceutical com-
positions comprising one or more of the aforementioned
3,3-diphenylpropylamines. In other words, the compounds
according to the present invention can be used as pharma-
ceutically active substances, especially as antimuscarinic
agents.

‘They can be used for preparing ‘pharmaceutical formula~
tions containing at least one of said compounds.

The compounds according to the present invention in the
form of free bases or salts with physiologically acceptable
acids, can be brought into suitable galenic forms, such as
compositions for oral use. for injection, for nasal spray
administration or the like, in accordance with accepted
pharmaceutical procedures. Such pharmaceutical composi-
tions according to the invention comprise an elfective
amount of the compounds of claims 1 to 15 in association
with compatible pharmaceutically acceptable carrier
materials, or diluents, as is well known in the art. The
carriers may be any inert material, organic or inorganic.
suitable for enteral. percutaneous or parenteral
administration, such as water, gelatine, gum arabicum,
lactose, microcrystaliine cellulose starch, sodium starch
glycolate, calcium hydrogen phosphae, magnesium stearate,
talcum, colloidal silicon dioxide, and the like. Such com-
positions may also contain other pharmaceutically active
agents, and conventional additives, such as stabilizers, wet-
ting agents, emulsifiers, flavouring agents, bufliers, and the
like.

The composition according to the invention can e.g. be
made up in solid or liquid form for "oral administration, such
as tablets, capsules, powders, syrups, elixirs and the like, in
"the form of sterile solutions, suspensions or emulsions for
parenteral administration, and the like.

The compounds according to the invention may be used
in a patch formulation. The compounds can be administered
transdennally with a reduced incidence of side effects and
improved individual compliance.

The compounds and compositions can, as mentioned
above, be used for the treatment ofurinary incontinence and
other spasmogenic conditions that are caused by muscarinic
mechanisms. The dosage of the specific compound will vary
depending on its potency, the mode of administration, the
age and weight of the patient and the severity of the
condition to be treated. The daily dosage may, for example,
range from about 0.01 mg to about 5 mg, adminstered singly
or multiply in doses 'e.g. from about 0.05 mg to about 50 g
each.

The invention will be further illustrated by the following
non-limiting examples and pharmacological tests.

1. Experimental
1. General

All compounds were fully characterized by ‘ll and “C
NMR spectroscopy (Broker DPX 20.0). The chemical shifts
reported ‘for “C NMR spectra (50 MHz, ppm values given)
refer to the solvents CDCl:-, (77.10 ppm), dideuterio dichlo-
romethane (CD,Cl,, 53.8 ppm), CD500 (49.00 ppm) or
hexadeuterio rlimethylsulphoxide (DMS0-d5, 39.70 ppm),
respectively. ‘H NMR data (200 MHz, ppm) refer to internal
tetramethylsilane). Thin-layer chromatography (tlc, R, val-
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ues reported) was conducted on precoated 5x10 om E.
Merck silica gel plates (6017254), spots were visualized by
fluorescence quenching or spaying with alkaline potassium
permanganate ‘solution.

Solvent systems: (1), ethyl acetateln-hexane (30/'70, viv-
''56); (2), tolucne/acetone/methanol/acetic acid (70/5/20/5,
V/V-%); (3), n-hexane/aoetone/diethylamine (70/‘20!10,v/v-
%); (4), n-hexanclacetoncltriethylamine (70/‘20/10, Viv-%);
(5), ethyl acetate/n-hexane/2-propaneI/triethylarnine (60/40/
2011, vfv-%); (6). ethyl acetate/triethylarnine (90/10, v/V-%);
(7), t:yc1ohexane/acetone/acetic acid (80/20/05, v/v-%).

Optical rotations were measured at 589.3 um and room
temperature on a Perkin Elmer Polarirneter Type 241.

Melting points (mp) reported are uncorrected and were
determined on a Metller FF 1 instrument.

IR spectra were tal-ten from a Perkin-Elmer FIIR spec-
trometer Series 1610, resolution 4 cn1'1.

Gas ‘chromatography-mam spectrometry (GC-MS): spec-
tra (tniz values and relative abundance (96) reported) were
recorded on a Finuigan TSQ 700 triple mass spectrometer in
the positive (P-CI) or negative (N-Cl) chemical ionization
mode using methane or ammonia as reactant gas. Hydroxy-
lic compounds were analyzed as their trimethylsilyl ether
derivatives. Combined liquid chromatography-mass spec-
trornetry (LC-MS): Waters Integrety System. Thermabeam
Mass Detector (El, 70 elf), ml: values and relative abun-
dance reported.
2. Synthesis of Intermediates A and B

3-Phenylacrylic Acid 4-Bromophenyl Ester
An ice-cooled solution of 4-bromophenol (69.2 g) and

cinnarnoyl chloride (66.8 g) in dichloromethane (150 ml)
was treated with trielhylarnine (40.6 g). After stirring for 18
hrs at room temperature the mixture was washed with water
(250 ml), 1 M aqueous IICI, and dried -over anhydrous
sodium sulphate. Evaporation in vacuum left solid
3-phertylacrylic acid 4-bromophenyl ester (121.0 g, 99.8%-
yield), m.p. u3.3° (2., tie: (1) 0.83. NMR (cDct,): 115.35,
118.87, 123.49, 128.38, 129.06, 130.90, 132.49", 134.02,
147.07, 149.84, 165.06.

(z)-6-Bromo-4—phenylchroma.n-2-one
Aponion of the ester (60.0 g) was dissolved in a mixture

of acetic acid (60 ml) and concentrated sulphuric acid (18
ml) and refluxed for 2 hrs. After cooling, the reaction
mixture was poured into ice water and the product was
isolated by extraction with etlztylacetate. Evaporation of the
solvent and recrystallization of the residue from boiling
ethanol (150 ml) yielded 26.3 g (43.8% yield) of pure,
crystalline (:)-6-hromo-4-phertylchroman-2-one, m.p.
117.8“ C., dc: (1) 0.67. NMR (CDC19): 36.56, 40.51, 117.29,
118.87, 127.47, 127.89, 128.33, 129.32, 131.07, 131.79,
139.42, 150.76, 166.84.

(=)-3-(2-Benzyloxy-5-bromophenyl)—3-phenylpropionic
Acid Methyl Etcr

A suspension consisting of" (:t:)-6'-hro.mo-4-
phettylchroman-2-one (85.0 g), anhydrous potassium car-
bonate (46.7 g), sodium iodide (20.5 g) and benzyl chloride
(40.6 g) in methanol (350 ml) and acetone (350 ml) was
refluxed for 3 hrs. After evaporation of the solvents the
residue -was extracted with diethyl ether (2><300 ml) and the
extract was washed with water (2><200 ml) and aqueous
sodium carbonate. Drying (Na2S0,,) and rotoevaporation
left 121.8 g (102.1% crude yield) of (1)-3-(2-henzyloxy-5
bromophenyl)-3-pheuylpropiouic acid methyl ester as a
light yellow oil, tlc: (1) 0.77; NMR (CDCI3): 39.22, 40.53,
51.63, 70.16. 113.10, 113.77, 126.46, 126.92. 127.88,
128.03, 128.34,. 128.45, 130.31, 130.55, 134.41, 136.44,
142.37, 154.94. 172.08.
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(1:)-3-(2-Benzyloxy-5-hromophenyl)-3-phenylpropionie
Acid

A solution of (:)-3-(2-benzyloxy-5-brotnophenyl)-3-
phenylpropionic acid methyl ester (0,391 g, 0,92 mmol) in
ethanol (5 ml) was treated at 50° C. with excess aqueous
sodium hydroxide solution until the milky emulsion became
clear. The reaction mixture was then acidified (pH 3),
evaporated and extracted‘ with dichlorotnethane. The organic
extract was evaporated and the remaining oil was redis-
solved in a minimurn of boiling ethanol. The precipitation
formed after 18 hrs at 4° C. was filtered oil" and dried in

vaeuo to yield 0.27 g (71.4%) of (::)-3.-(2-Benzyloxy)-5
bromophenyl)-3-phenylpropionic acid, colourless crystals,
m.p. 124.9” (3.; tie: 0.15 starting material methyl ester
0.75); NMR (CDCl,): 39.15, 40.26-,_ 70.25. 113.21, 113.90,
126.62, 127.27, 127.98, 128.17, 128.47, 128.54, 130.46,
130.68, 134.34, 136.45, 142.16, 154.95, 177.65. LC-MS:
412/410 (14I11%, M‘), 394/392 (1571396). 32111319 (17!
22%). 304/302 (17/21%), 2.59 (24%), 194 (22%), 178
(21%), 167 (65%), 152 (49%), 92 (100%). IR (KBr): 3434,
3030, 1-708, 1485, 1452, 1403, 1289, 1243, 1126, 1018, 804,
735, 698, 649. Calculated for Q2H,,Br03 (mol-wgl.
411.30): C, 64.25%, H, 4.66%, Br, 19.43%. 0, 11.67%;
found: C, 63.72%, H, 4.70%, Br, 19.75%, 0, 11.80%.

Alternatively, the crude reaction tnixutre iron: the above
described synthesis of (2)-3-(2-benzyloxy-5bromophenyl)-
3-phenylpropionic acid methyl ester was evaporated, redis-
solved in warm ethanol, and treated with excess aqueous
potassium hydroxide solution. Acidification to pH 3 (cone.
hydrochloric acid) and cooling to 4° C. resulted in the
formation of a solid, which was filtered oil‘ after 18 hrs,
washed repeatedly with water and dried to yield (:)-3-(2-
benzyloxy-5-hromophenyl)-3-phenylpropionic acid in 82%
yield.
a) Resolution of 3-(2-Benzyloxy-5-hrctnophenyl)-3-
phcnylpropionic Acid

R-(—)-3-(2-13et:tzy1oxy-S-hromnphenyl)-3-
phenylpropionic Acid

Warm solutions of (=)-3-(2-benzylo)ry-5-bromopheny|)-
3-phenylpropionic acid (815.6 g, 1.85 mol) and 1S,2R.-(+)-
ephedrine hemihydrate (232.1-g, 1.85 mol) in 2000 ml and
700 ml, respectively, of absolute ethanol were combined and
then allowed to cool to 0'’ C. The precipitate formed was
collected, washed with cold ethanol and dried in vacuum to

give 553.2 g or the ephedrinium salt of the title compound
(m.p. 153° C., e.e. 65% as determined by NMR and HPLC).
The salt was recrystallized twice from boiling ethanol to
give R-(-)-3-(2-bet-tzyloxy-5 -bromophen'yl)-3-
phenylpropionic acid 7S,2R-(+)-ephedrinium salt in 75%
yield, colourless crystalls, m.p. 158.6“ (2., e.e. 97.6%
(1-IPLC). NMR (CDCI3): 9.53, 30.90, 41.54, 42.83, 61.45,
70.15, 70.42, 113.05, 113.63, 125.89, 126.03, 127.33,
127.85, 128.19, 128.28, 128.45, 129.86, 130.70, 135.91,
136.65, 140.40, 144.09, 155.20, 178.94.

1.2 g. (2.0 mmol) of the ephedrinium still were dissolved
in a mixture of acetone (5 ml) and ethanol (10 ml). After
treatment with water (0.4 ml) and cone. (37%) aqueous
hydrochloric acid (0.34 ml), the solution Was evaporated in
vacuum, and the residue was redissolved in 1M aqueous
hydrochloric acid (2 ml) and dichloromethane. (10 ml). The
organic phase was separated, washed twice with water (2
ml), and evaporated to dryness to give R-(—)-3-(2-
Benzyloxy-5-brornophenyl)-5-pltenylpropionic "acid" as a
colourless oil which slowly solidified (0.4 g, 98% yield),
m.p. 105.6“ C. (from ethyl aceta-tefn-heptane); tlc: (7) 0.21;
[ct],,’° --21.1 (0-10, ethanol), c.e. 99.9% (HPLC). NMR:
identical with the racemtic acid.
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S-(+)-3-(2-13-enzyloxy~S—bromophenyl)—3~
phcnylpropionic Acid

The--combined mother liquids from the above resolution
and recrystallizations were treated under stirring and cooling
(1B° C.) with excess oonc. aqueous hydrochloric acid. The
precipitate (ephc'drinium' hydrochloride) was filtered off, and
the filtrate was evaporated to dryness. The residue was
redissolved in dichloromethane (1.5. liter) and then washed
with several portions of 1 M aqueous hydrochloric acid
followed by water. After drying (Na2S0_,), filtration. and
evaporation 479 g of crude S-(+)-3-(2-benzyloxy-5
hromophenyl)-3-phenylpropionic acid were obtained as a
-yellow viscous oil. The pure S—(+)enantiomeric acid was
converted into the 1R,2-S-(—)-ephedrine salt as described
above for the R-(—) acid. Two recrystallizations from boiling
ethanol provided colourless crystals of S-(+)-3-(2-
bcnzyloxy-5~bromophenyl)-3—phenylpropiorric acid 1R,2S-
(-)'-ephedrinium salt in 83% yield, rn.p. 158.7“ C., e.e.
97.3% (IIPLC). NMR (cIJc1,): 9.47, 30.85, 41.54, 42.92,
01.48, 70.13, 70.30,113.04, 113.66, l25.89,125.01,127.32,
127.84, 128.18, 13.44, 129.83, 130.68, 135.94, 136.63,
140.44, 144.13, 155.19, 178.94.

S-(+)-3-(2-Benzyloxy-5-broroophenyl)-3-
phcnylpmpionic acid was obtained in quantitative yield
from this epbedrinium salt by the method described above
for the R—(-) acid, tlc: (7) 0.20, e.e. {NMR) >99%, mp
105.5” C'.; [ct]Dz° -+2215 (c-1.0, ethanol); NMR: identical
with the racemic acid.

lr) Enantiuselective Synthesis of R-(-)- -and S-(+)-3-(2-
Benzyloxy-S-bromophcny1)-3-phenylpropionic Acid

OR
our

/ R = B”Br CHO
R '-11
R = In Cbenzyl)
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was collected by suction and recrystallized from a minimum
of boiling methanol.

3-[3-(2-Benzyloxy-5-bromophenyI)-acryloyl]-(4R)-4-
phenyloxazolidin-2-one _

Pivaloylchloride (7 g) was added dropwise at -30° C. to
a stirred solution of 3-(2-benzyloxy-5-bromophenyl)-acrylic
acid (50.0 mmol) and triethylamine (15.0 ml) in 200 ml of
tetrahydrofuran. After an additional hour the temperature
was lowered to -50° C. and (R)-2-phenyloxamlidin-2-one
(9.0 g) and lithium chloride (25 g) were added in one
portion. The cooling bath was then removed and stirring was
continued over 18 hrs. The reaction was diluted with water

and 3—[3-(2—benzylox_y~S-bromophenyl)-acryloyl]-(4R)—4-
phenyloxaoolidin-2-one was isolated by extraction with
ethyl acetate.

3-[3-(2-Benzyloxy-5-bromophenyl)-(35)-Pr
phenylpropionyl]-(411)-4-phenyloxazolidin-2~one

To a precooled (-30“ C.) mixture-of copper-(I) chloride
(21.0 g")-and dimethylsulfrde (45 ml) in dry tetrahydrofuran
(150 ml) was added dropwise an ethereal ‘solution of phe-
nylmagnesiurnbromide (0.3 mol). The mixture was stirred
20 min at the same temperature and then cooled‘ to -40° C.
A solution of 3-[3-(2-Benzyloxy-5-bromopbenyl)-acryloy1}-
(4R)-4-phenyloxazolidin-2-one (50.0 mmol) in dry tet.rahy-
drofuran (150 ml) was added during 10 min. The cooling
bath was removed and stirring was continued for 18 hrs. The
mixture was quenched with half-saturated aqueous ammo-
nium chloride solution and the product was isolated by
extraction with ethyl acetate.

S -(+)-3 -(2-Benzyloxy-5-brorrrophenyl)-3-
phenylpropionic Acid

can can 0 0

—— Y
Br OH Br N R

o o H’

 
2-Benzyloxy-5-bromobenzaldehyde
To a solution of 0.1 mol of 5-bromo-2-henzaldehyde in

T111’ (150 ml) was added 0.1 mo1ofK2CO3 and 0.11 mol of
bcnzyl bromide. The mixture was refluxed for 2 hrs and
water (500 ml) was added. After addition of ethyl acetate
(400 ml) and stirring the organic layer was washed with
water, dried (sodium sulphate) and evaporated to dryness.
The resulting slightly yellow solid of pure (t1e)2—benzyloxy~
5-hrorrro-benzaldehyde was used as such in the next step.

3—(2-Benzyloxy-5-bromophenyl)-acrylic Acid
A mixture of 2-beuzyloxy-5-bromobenz-aldehyde (0.10

mol), malonic acid (15.0 g), and pipericline (2.0 ml) in 150
ml of pyridine was first heated at 90° C. for 90 min and
subsequently refluxed for 0.5 hrs. After cooling to room
temperature, the reaction was poured on a mixture of ice (1 65
kg) and concentrated aqueous hydrochloric acid (250 ml).
The solid material that precipitated after stirring for 2 hrs.

55

Asolution of the above described 3-[3-('2-benzyloxy~5«
bromophenyl)-(35)-3-phenyIpropionyl]-(4R)-4-
phenyloxazolidin—2~one in tetrahydrofuran (300 ml) and
water (100 ml) was cooled to 0" C. and then _tre_ated with
30% aqueous hydrogen peroxide (20 ml) followed by solid
lithium hydroxide (4.3 g). Water was added afier 2 hrs and
the chiral auxiliary was removed by extraction with ethyl
acetate. The aqueous phase was acidified with aqueous
hydrochloric acid (10%) and crude S-(+)-3-(2-benzyloxy-S-
bromophenyl)-3.-phenylpropionic "acid was extracted with
tert.-butyl-rnethylether.

HPLC analysis (Chiralpak AD, mobile phase hexane/2-
propane]/triftuoro acetic acid [92:8:0. 1, volfv'ol—%); flow 1.0
mlfmin, detection 285 um) indicated an enantiomeric ratio
93:7 (retention times 14.8 min and 11.5 min, respectively).
The e.e. of 86% of the S"-(-"t-.)enantiorner can be improved to
>-98.5% byrecrystallization of the diastereomeric salts using
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“nitromix" (Angew. Chem. Int. Ed. Engl. 1998, Vol. 37, p.
2349) or (lR,2S)~(.-)-ephedrine hemihydrate as described
ahove. The S-(4-)-3-(2-benzyloxy-S-bromophenyl)-3-
phenylpropionic acid was isolated "after acidification of
aqueous solutions of the diastereomeric salts. It forms 5.
colourless crystals which gave an optical rotation of [ct],-fa
-+21.6 (c-0.5, Me0lI).

R-(~)-3-(2-Beozyl'oxy—5 -b-rornophenyl)-3-
phenylprttpionic Acid

Conjugate organocuprate addition of phenyhnagnesium-
hrornide to 3-[3-(2-benzyloxy-5-bromophenyl)-acryloyl]- I
(48)-4-phenoyloxazolidin-2-one as described above for the
S—(+)enantiomer gave crystalline R-(-.)-3-(2-benzyloxy-5
bromophenyl)-3-pheuylpropinnic acid in an e.e. of 99.6%
after two re'crysta1lizations,[a.],,” --21.7 (c-0.5, MeOH).
c) Synthesis of the R- and S-Enantiomers of Intermediate B

(i) Phcnylpropanol Route

 
Bu

0/ TD

OH
Br

@ Bn
0/ *'-E

N(l-Pt);

I (::)—3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropam1-o

A solution of the methyl(:)-propionate (121.0 g) in 350
ml of dry letrahydrofuran was slowly added under an
atmosphere of nitrogen to a suspension of lithium alu-
minium hydride (7.9 g) in tetrahydrofuran (350 ml). After
stirring at room temperature for 18. hrs, 20% aqueous HCl
was added clropwise and the product was isolated by
repeated extraction with diethyl ether. The combined
uxtracls were gradually washed with hydrochloric acid,
sodium hydroxide solution, distilled water, and then dried
(Na2SO,.,) to give a light yellow viscous oil (108.8 g, 96.3%

 

30

yield) after evaporation which gradually crystallized, rn.p.
718° (3., tie: (1) 0.47, (=)-3-(2-benzy1oxy-5-bromophetJyl)-
3-phenylpropan-1-ol. NMR (CDCl,): 37.52, 39.52, 60.84,
70.54, 113.54, 113.83, 126.29, 127.30, 127.51, 129.99,
128.24, 128.38, 129.99, 130.88, 135.69, 136.40, 14353,
155.12.

The same product was obtained after reduction of (:)-3-
(2-bet12:yloxy~5-bromophenyl)-3-phenylpropionic acid with
lithium aluminium hydride in tctrahydrofuran (30 min, 25°
C.), 31% yield.

(1)-Toluene-4-sulphonic Acid 3-(2-Benzy}oxy-5-
bromophenyl)-3-phenylpropyl Ester

A cooled (5" C.) solution of (:e)-3-(2-benzylox'y-5-
brornophcnyl)-3-phenylpropan-1-ol (108.0 g) in dichlo-
romethaoe (300 ml) was treated with pyridine (79.4 ml) and
then p-toluenesulphonyl chloride (60.6 g) in dichlo-
romethane (2110 ml). After 18 hrs. at room temperature the
solvent was removed in vacuum and the residue was

extracted with diethyl ether. The extract was washed with
hydrochloric acid, water, and dried over anhydrous sodium
sulphate -to give (2)-toluene-4-sulphonic acid 3-(2-
henzyloxy-5-bromophenyl)-3-phenylpropyl ester as a light
yellow oil after concentration under reduced pressure (140.3
g, 93.6% yield), tic: (1) 0.66. NMR (CDCI3): 21.67, 33.57,
39.69, 68.58, 70.28, 113.21, 113.76, 126.47, 127.84, 128.10,
198.25, 128.41, 128.51, 129.81, 130.26, 130.42. 132.91,
134.39, 136.41, 142.16, 155.07.

(:)-[3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropyl}
diisopropylamine

A solution of the (1)-toluenesulphonate ((:)-toluene-4n
sulphonic acid 3-(2_-benzyloxy-5-bromophenyl)—3-
phenylpropyl ester, 139.3 g) in aoetouilrile (230 ml) and
N,N-diisopropylamine (256. g) was refluxed for 97 h1s.T11e
reaction mixture was then evaporated to dryness and the

' residue thus formed was partitioned between diethyl ether
(500 ml) and aqueous sodium hydroxide (2 M, 240 ml). The
organic phase was washed twice with water (250 ml) and
then extracted with 1 M sulphuric acid. 'I‘he--aqueous phase
was adjusted to about pl-I 12-13 and reextracted with ether
(500 ml). The organic phase was washed with water, dried
(Na3S0._,) and evaporated to provide (:)-[3-(2-benzyl_oxy-
5-bromophenyl)-3—phenylpropyl]-diisopropylamine as a
brown and viscous syrup (94.5 g, 77.9% yield), t1c: (2) 0.49.
NMR (cDc1,): 20.65, -20.70, 35.70, -41.58, 43.78, 48.77.
70.24, 113.52, 126.02, 127.95, 123.20, 128.36., 129.82,
130.69, 136.34, 136.76, 144.20, 155.15.

(ii) Phenylpropionamide Route
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,J\
A

Br

O ..
0/

)6
S-(+)-3-(2-Benzyloxy-5-hromophenyl)-3-

phenylpropionyl Chloride
'i‘hiouyleh1orir.le (4.5 g, 2.8 ml, 37.8 mmol) and some

drops of dimethylformamide were added to a solution of
S-(+)-3—(2-benzyloxy-5-bromophenyl)-3-phenylpropionic
acid (10.3 g, 25 mmol) in ethyl acetate (60 ml). The mixture
was refluxed until tlc control indicated compiete consump-
tion of the starting material (2 hrs). Evaporation in vacuum
gave the acid chloride as a light yellow liquid in almost
quantitative yield (10.7 g). Conversion of. an aliquot to the
methyl ester showed a single spot in do (R, 0.54, -solvent
53519111 (7))-

S-(+)-N,N-Diisopropyl-3-(2-benzyloxy-5-bromophenyl)-
3-pheuylpropionarnide

A solution of S-(+=)-3-(2-beozyloxy-5-bromophenyl)-3-
phenylpropionyl chloride (9.6 g, 22.3 mmol) in ethyl acetate
(40 ml) was added dropwise to a stirred and cooled (3° C.)
solution of diisopropylamine (6.4 g, 49.0 mmo1)ir1 60 ml of
ethyl acetate. The reaction was stirred for 18 hrs at room
temperature and then washed with water, aqueous hydro-
chloric acid (1 M) and half saturated brine. The organic
phase was dried (sodium sulphate) and evaporated to dry-
ness. The colourless oily residue (10.7 g, 97%; yield) of
S-(+)—N.N-diisopropyl-3-(2-benzyloxy-S-bromophenyl)-3-
phenylpropionamide showed a single spot on tlc: (Rf 0.70
(4)). NMR (cnc1,): 18.42, 20.46, 20.63, 20.93, 39.51,
41.44, 45.75, 43.53, 70.00, 112.34, 113.54, 125.10, 126.45,
127.34. 127.78, 123.20, 128.36. 129.93, 130.59, 135.13,
136.52, 143.52, 155.17, 69.61.

(1)-N,N—D.iisopropyl-3—(2-benzyloxy-S-hromophenyl)-3-
pheuylpropionamide

The amide was prepared from duisopropylamine and the
racem-ic acid chloride as described above for the S-(+)
enantiomer. The viscous colourless oil was dissolved in
ethanol and the solution stored 111-30" C. From this solution

colourless crystals were obtained, m.p. 101.8° C.
(1)-[3-(2-Benzyloxy—5—bromophenyl)—3-phcnylpropyl]-

diisopropylamine '
To a stirred solution of (:)-N,N-diisopropyl-3-(2-

henzyloxy-S-bromophenyl)-3-phenylpropionamide (11.8 g)
in 40 ml of dry tetrahydrofuran was added 1 M lithium
aluminium hydride/tetrahydrofuran (36 ml). The reaction
was refluxed for 4 hrs and then quenched with the dropwise
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addition of water. After removal of the precipitate the
solvent was evaporated and the oily residue dissolved in
diluted sulphuric acid. The aqueous phase was washed
several tithes with diethyl ether, adjusted to pH 10-12
(aqueous NaOH), and extracted with diethyl ether. The
extract was dried (sodium sulphate), filtered and evaporated
to dryness in vacuum to leave 8.1 g (76.7%) of the title
compound as a viscous colourless oil, do: (4) 0.86. The
NMR spectrum corresponds to the product, obtained from
the tosylate precursor (see above).

S-(+)-13—(2-Benzyloxy-5-bromophenyl)-3-
phenylpropyl]-diisopropylamine

Repetition of the reaction sequence by using S-(+)-3-(2-
benzyloxy-5-bromophenyl)-3-phenylpropionic acid as the
starting material gave S-(+)-[3-(2-Benzyloxy—5-
hromophenyl)-3-phcnylpropyl}~diisopropylamine as a vis-
cous colourless oil, [(i]D“ -+185 (c-10.0, ethanol), e.e. of
a representative batch 99.4%.

R-(-—)-[3—(2-Benzyloxy-5-bromophenyl)-3-
phenylpropyl]-diisopropylarnine

Repetition of the reaction sequence by using R-(-)-3-(2-
benzyloxy-5-hromophenyl)-3-phenylpropionic acid --as the
starting material gave R-(-)-[3—(2-Be-nzyloxy-5-
brornophenyl)-3-phenylpropyl]-diisopropylamine as a vis-
cous colourless oil, [o.],,"‘ -17.3 (c-10.0, ethanol), e.e. of
a representative batch 98.3%.

The optical purities were determined by chiral HPLC
using Chiralpak OD columns.

(2)-4-B-enzyloxy-3-(3-diisopropylamino-1-
phenylpropyi)-benzoic Acid Hydrochloride

An ethereal Grignard solution, prepared from the above
(e).-amine (22.8 3), ethyl bromide (17.4 g) and magnesium
(6.1 g) under an atmosphere of nitrogen was diluted with dry
tetrahydrcfuran (200 ml) and then cooled to -60° C. Pow-
dered solid carbon dioxide (ca. 50 g) was then‘ added in small
portions and the green reaction mixture was warmed to room
temperature. After the addition of an ‘aqueous solution of
ammonium ‘chloride (2.00 ml, 10%) and adjustment of the
aqueous phase to pl.-l 0.95, a white solid was recovered by
filtration to provide (1-.)_-4-benzyloxy-3-(3-
diisopropylarnino-1-phenylpropyl)-benzoic acid hydrochlo-
ride (14.7 g, 64.3% yield), m.p. 140“ C. (dcc.), tlc: (2) 0.33.
NMR ((:D,0D): 17.07, 18.77, 33.55, 43.27, 56.50, 71.50,
112.89, 124.10, 127.94, 129.07, 129.25, 129.34, 129.59,
129.66, 130.18, 131.60, 132.78, 137.60, 143.30, 161.11,
169.70.

(a».)~[4~Benzy1oxy-3-(3-diisopropylan:in0-1-
phenylpropyl)-phenyl]-methauol

Intermediate A (n-1)
The (:)-hydrochloride was convened into its methyl ester

(MeOH, trace sulphuric acid, 6 h reflux) and the free oily
base thus obtained (28 g; llc (2): R‘,0.46) was dissolved in
dry diethyl ether (230 ml). This solution was slowly (2 h)
dropped under a nitrogen atmosphere to a suspension of
lithium aluminium hydride (1.8 g) in other (140 ml). After
stirring for 18 hrs, the reaction was quenched by the addition
of water (4.7 ml). The organic phase was dried over anhy-
drous sodium sulphate, filtered and evaporated to dryness to
provide (=)-[4-benzyloxy-3-(3-diisopropylamino-1-phenyl-
propyl)-phenyl]-methanol (26 g, 98.9% yield), as an oil
which gradually crystallized, 01.13. 86.4“ C., t1c: (2.) 0.32.
NMR (CDCI3): N53, 20.61, 36.87, 41.65, 44.14, 48.82,
65.12, 70.0.9. 111.80, 125.77, 125.97, 126.94, 127.55,
128.08, 128.37, 128.44, 133.27, 134.05, 134.27, 137.21,
144.84.
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(:)-[4-Benzyloxy-3-(3-diisopropylamino-1-
phenylpropyl)-phenyl]-[C2H]methanol

Intermediate d,-A (n-2)
Repetition of the above described reduction of the methy-

lastcr of (2)-4-benzyloxy-3-(3-diisopropylamino-1—
phenylpropyl)-benooic acid by the use of lithium aluminium

deuteride gave (x)-[4-benzyloxy-3-(3-diisopropylamino-1-
phertylpropyl)-phenyl]-[C2H]methanol, colourless amor-
phous solid in 77% yield; tlc: (2) 0.33. NMR (CDCl,):
20.46, 20.55, 36 .77, 41.62, 44.09, 48.77, multiplett centered
at 54.95, 70.05, 111.75, 125.72, 127.34, 123.03, 128.32,
128.38, 133.15, 133.99, 137.17, 144.80, 155.52.

(s:)-2-(3-Diisopropylamino-1-pheny1prop'y1)-4-
hydroxyrnethylphenol

Intermediate B (n-1)

Asolution of Intermediate A(9.1 g) in methanol (100 ml)
was hydrogenated over Raneynickel (4.5 g) under ambient

conditions. After 5 hrs thin layer chromatography indicated
complete hydrogenolysis. The catalyst was filtered off and
the solution evaporated to dryness to leave an oil (6.95 g,

96.5% yield) which gradually solidified, (2)-2--(3%
diisopropylaminn-1 -phenyIpropyl)-4-
hydrnxymethylphenol, m.p. 50° C., tlc: (2) 0.15. NMR
(CDCI3): 19.42, 19.83, 33.22, 39.62, 42.27, 48.27, 65.19,
11.3.32, 125.23, 126.55, 127.47, 12333, 132.50, 144.47,

155.38. Hydrochloride: colourless crystalls, m.p. 187-190”

C. (with decomposition).

‘ "”“ Y
H0 9 NY

0
S-(-)-2-(3-Diisopropylamino-1-phenylpropyl)-4-

hydroxymethylphcnol

Hydrogcnolysis of S-(—)-[4-benzyloxy-3-(IL

diisopmpylamino-1-phcnylpropyl)-phenyl]-methanol
(prepared from S-(+)-3-(2-benzyloxy~5—brom'ophenyl)-3-
phenylpropionic acid as described for the -racemie series)
gave the title compound in 85% yield, colourless solid; m.p.

>50° C., [oi.]D" --19.8 (1:-v1.0, ethanol); NMR (CDCI3):
19.58, 19.96, 33.30, 39.52, 42.10, 48.00, 65.40, 118.58,
126.31, 126.57, 127.16, 127.54, 128.57, 132.63, 132.83,

Intermediate B
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144.55, 155.52. S-(+)l1ydroc.hloride: colourless, non-

hygrosoopic solid, m.p. 186.4‘ C. (dec.); [o.],,23 -+6.6
(c-0.5, water). NMR (DMSO-d,,): 16.58-, 18.17, 31.62,
41.37, 45.90, 54.02, 63.07, 115.18, 126.05, 12637, 128.03,

128.45, 129.04, 133.12, 143.88, 153.77.

R-(+)~2-(3-Diisopropylamino-1~phenylpropy1)-4-
hydroxymethylphenol

Hydrogenolysis of R-(+)-[4-benzyloxy-3-(L
diisopropylamino-1-pheny-lpropyl)-phenyl]-methanol

(prepared from R-(-)-3-(2-benzyloxy-5-bromophenyl)-3-
phenylpropionie acid as described for the racemic series)
gave. the title compound in 87% yield, colourless solid; m.p.

"=’5.0“ C., [a],,“ -+213 (c-1.0, ethanol). R-(-)
hydrochloride: colourless, non~hyg_roscopic solid, m.p.

179.8’ C. (dec-.); [a],,” -—7.2 (c-0.5, water); NMR
(DMSO-d,): 16.59, 18.19, 31.64, 41.38, 45.92, 54.07, 63.08,
115.19, 126.07, 12639, 128.04, 128.46, 129.05, 133.13,

143.89, 153.79. R-(+)-maudelate: m.p. 139.7“ C., [o.],_,’‘
--t.-38.3 (c-1.0, ethanol).

(::)-2-(3-Diisopropy1amino-1-phenylpropyl)-4—hydmxy-

[’H2]melhyl-phenol
Intermediate dz-B (n-2)
A stirred suspension of lithium aluminium deuteride (0.1

g, 2.38 mmol) in 5 ml ofdry diethyl ether was treated during

30 min at room temperature under an atmosphere of dry-
nitrogen with a solution of (z)-4-benzyloxy-3-(3-
diisopropylamino-1-phenylpropyl)-benzoic acid methyl
ester (1.0 ‘g, 2.17 mmol) in dry diethyl ether (5 ml). After an
additional stirring at room temperature for 18 hrs the reac-
tion was quenched by the dropwise addition of 0.17 ml of

31-120. The resultant precipitation was filtered olf, washed
with small portions of ether, and the combined organic
phases were evaporated to dryness in vacuum to leave

(2)-[4-benzytoxy-3-(3-diisopropylamino-1-phenylpropyl)-
phenyl]-[2I—I2]m'ethanol as slightly yellow, viscous oil which
gradually crystallized, m.p. 84.1° C.; :11: (2) 0.33 (starting

material 0.46), 0.725 g, 77.2% yield. NMR (CDCl,): 20.46,
20.55, 36.77, 41.62, 44.09, 48.77, multiplett centered at
64.30. 70.05, 111.76, 125.72, 125.94, 126.92, 127.34,
127.71, 128.03, 128.32, 128.38, 133.15, 133.99, 137.17,
144.80, 155.52.

A solution of the above (:)-[4-benzy1oxy-3-(3-
diisopropylamino-1-pheuylpropyl)-phenyl]-[2Il,_]rneth'anol
(0.129 g, 0.29 mmol) in a suspension of methanol (5 ml) and

wet Rancy-Nickel (0.1—0.2 g) was stirred at room tempera-
ture under an atmosphere of deuterium gas Hz). After 1 hr
tlcindicated complete disappearance of the starting material.
The mixture was filtered, evaporated and the residue was
redissolved in diethyl ether (5 ml). The solution was washed
with water '(2.x5 ml), dried over sodium sulphate, filtered and
evaporated to dryness to leave a pale yellow oil, 76.3 mg, in

74.6% yield, which gradually solidified to give a colourless
solid of a m.p. range of 46-49” C. Tlc: (4) 057 (starting
material 0.77). NMR (CDCI3): 19.57, 19,94, 33.33, 39.56,
42.18, 48.07, 48.43, multiplett centred at 64.61, 118.47,
126.29, 126.58, 127.55, 127.94, 128.38, 132.53, 144.53,
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155.37. GC—MS (P—C[, ammonia, TMS derivative): 488.43
(100%), 489.56 (70%). 490.56 (31%), 491.57 (8%).

Intermediate dz-H
‘H “H

H
\o

H
0/‘

J;
H - 1. deuterium

_ (2)-2-(3-Diisopropylaminowl-phenylpropyl)-4-hydroxy
[3-Hzlmethyl-phenol

intermediate dz-B
(iii) Heck-Cuprate-Route to intermediate B

Msozc Br
0

OH

HO - N(i-Pr);

intermediate B

‘j

N,N-Diisopropyl-aerylamide
Asolution of acroyl chloride (42.2 g, 40.6 ml, 0.467 mol)

in 12.5 ml of dichloromelhane was slowly added to a cooled
(0—5° C.) solution of N,N-diisopropylamine in dichlo-
rornethaue (500 ml). After 2 hrs the precipitated ammonium
salt was filtered 011 and the -filtrate was washed with 1M

hydrochloric acid (3x100 ml). dried (sodium sulphate), and
evaporated to dryness. N,N-diisopropyl-acrylamide was
obtained as a slight yellow liquid in 48% yield and ca. 99%
purity. NMR (cnc1_.,): 20.54, 21.25, 45.66, 48.10, 125.52,
130.70, 166.17.

(E)-N,N-Diisop ropyl-3—(2-mcthoxy-5-
methoxycarbonylphenyl)-acrylamide

((E)-3-(2-Diisopropylcarbamoyl-viny1)-4-
rnethoxybenzoic Acid Methyl Ester)

The reaction was carried out under an atmosphere of "dry
and oxygen-free nitrogen gas. All solvents and reagents
were dried before use.

A stirred suspension consisting of N,N-dimethylglycine
(6.0 mmol), anhydrous sodium acetate (40 mmol), methyl
3-bromn-4-methoxybcnzoate (20 mmol, 4.90 g), N,N-
diisopropylacrylamide (24 mmol, 3.72 _g). bis-
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(benzonitrile)-palladium-II chloride (1.5 mol % , and 20 ml
of N-methyl-2-pyrrolidinone was heated at 130 C. until no
starting material could be detected by tlc (starting material
methyl 3-bromo-4-methoxybeozoate: R, 0.73; N,N-

5 diisopropylacryl/amide: Rf 0.46; solvent system (1)). After
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cooling to room temperature 50 ml of an aqueous 2N HCI
solution was added. The reaction was diluted with dichlo-

romethane (50 ml) and the precipitated grey palladium metal
was filtered oft‘. The organic phase was washed with five
portions (50 ml each) of 2N aqueous hydrochloric acid,
dried (MgS04) and evaporated to dryness. The remaining
olI-white solid was recrystallized from ethyl aeetatefn—
hexane to give 4.40 g (E)-N,N-diisopropyl-3-(2-methoxy
5-methoxycarbonylphenyl)-acrylamide in 69% yield, m.p.
139—14o° c., tlc: (1) R 0.40. NMR (cn._,_c1,): 21.22. 22.10,
46.39, 48.87, 52.59, 5 .61, 111.42,12,3-.39, 123.78, 125.54,
130.32-, 132.53, 135.07. MS (El-, DI, 105° C.): 319 (M"’, 22),
304 (6%), 276. (8%). 219 (100%). 187 (18%). mo (7%).

(2)-N,N-Diisopropyl-3-(2-meth-oxy-5-
methoxycarborrylphenyl)-3-phenylpropionamide

((1)-3—(2-lilrisopropylcarbamoyl-1-phenylethy1)-4-
methoxybenzolc Acid Methyl Ester)

The reaction was carried ‘out under an atmosphere of dry
and oxygen-flee nitrogen gas. All solvents and reagents
were dried before use.

(JMe

_lE‘J_____,
N(i-Pr); N(H,l_)z

/Y Meolc
O

A dark green solution of lithium diphenylcuprate was
prepared by addition -of phenyllithium solution (12 ml, 24
mmol. cyelohexane/diethyl ether) to a cooled (0°- C.) and
stirred suspension of copper-I bromide dimethylsulphide
adduct (2.71. g, 13 mmol) in diethyl ether (40 ml). This
solution was cooled to -.78’ C. and then subsequently
solutions were added of trimethylchlorosilane (1.5 ml, 12
mmol) in diethyl ether (5 ml) followed by the above ‘cinna-
mide (3.19 g, 10.0 mmol, G)-N,N-diisopropyl-3-(L
methoxy-5-methoxycarbonylphenyl)-acrylamide) in 10 ml
of tetrahydrofuran. The reaction was stirred for one hour at
-78" C., warmed to room temperature and then quenched by
the addition of 150 ml of a saturated aqueous solution of
ammonium chloride. After 90 min the organic phase was
washed with two portions (100 ml) of halfsaturated aqueous
sodium chloride, dried (‘MgSO,,) and evaporated to -dryness.
The yellow oily residue was dissolved in a minimum of ethyl
acetate and purified by column chromatography on silica gel
(mobile phase (1)). Evaporation of the combined fractions of
the title compound gave (t)-N.N-diisopropyl-3-(2-methoxy-
5-methoxycarbonylphenyl)-3—phenylpropionamidc as a vis-
cous slightly yellow syrup (1.8 g,_ 44% yield). NMR
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(CDZCI1): 19.45, 19.56, 19.74, 38.86, 44.87, 47.92, 50.80,
54.76. 109.41, 121.32, 125.53, 128.10, 128.43, 128.78,
132.03, 143.20, 159.95, 165.95, 168.87. MS (EI. DI, 105°
(2.): 397 (M“, 41%), 366 (5%), 322 (2%), 269 (3%), 2.55
(14%). 237 (7%), 165 (5%), 128 (12%), 91 (43%), 58
(100%).

(:)-2-(3-Diisopropylamino-1~phenyIpropyI)-4-
hydroxymcthylphenol

A Solution of (1)-N,N-diisopropyl-3-(2-metlroxy-5-
methoxycarbonylphenyl)-3-phenylpropionamide (0.79 g,
2.0 mmol) in 20 ml of tetrahydrofuran was cooled to 5° C.
and then treated with 2.5 ml of IM Li-All-1,/l'HF. After
stirring at room temperature for 18 hrs. finely‘ powdered
aluminium chloride (0.3 g) was added and stirring was
continued for additional 4 hrs. The reaction was quenched at
5° C. by the dropwise addition ofwater followed by aqueous
sodium hydroxide solution. The mixture was diluted with
diethyl other (150 ml) and the organic phase was washed
with half saturated brine, dried (sodium sulphate), and
evaporated to dryness to give the title compound as a solid
olf-white foam. 'I‘1c. (2) 0.16, m.p. 48-51° C. Aportion of the
material was convened into the hydrochloride (ethereal
hydrochloric acid), rI'1.p. 186-189“ C. (dec.).

llydrogenolytic Deoxygenation of S-(-)-2-(3-
Diisopropylamino-1-phenylpropy1)-4-
hydroxymethylphcnol

A mixture of S-'(-)-2-(3-Diisopropylamino—1~
phcnylpropyl)-4-hydroxymethylphcnol (683 mg, 2.0 mmol,
[ot],,” -+19.8 (c-1.0, ethanol)), platinium-on-carbon cata-
lyst (120 mg) and acetic acid (1.0 ml) was diluted with ethyl
acetate (50 ml) and then hydrogenated at room temperature
under a pressure of 4 bar hydrogen gas for5 hrs. The catalyst
was filtered 0E and the filtrate was evaporated to leave an
oil. The residue was redissolved in dichloromethane. (25 ml)
and the solution was washed with aqueous sodium hydro-
gcncarbonate solution. The organic phase was concentrated
to dryness and the oily residue taken up in ethanol (7 ml).
Addition of D-(—-)~tartaric acid (300 mg) and storage of the
clear solution at -25° C. gave colourless crystals (310 mg)
of S-(—)-2-(3-diisopropylamino—1-pl1enylpropyl)-4-
mcthylphenol D-(—)hydrogentartratc in 33% yield, tlc: (4):
0.66 (starting material 0.31), [ot]D” --26.7 (cu-1.0,
methanol). NMR (CD,0D): 17.98, 18.37, 20.69, 33.68,
43.12, 56.33, 74.17, 116.31, 127.51, 129.11, 129.50, 129.70,
129.89, 130.41, 144.57, 153.67, 176.88.

A-portion of the tartrate was treated with aqueous sodium
hydrogcncarbonate solution and the free base was isolated in
quantitative yield as a colourless oil by extraction with ethyl
acetate and evaporation of the extract. [o.],,,22 --26.3 (c-1.0,
methanol). '

Preferred intermediates in the processes for the prepara-
tion of the 3,3-diphcnylpropylamines according to the
present invention are:

(m)-3-(2-Benzyloxy-S—brornophenyl)-3-p'henylpropa.noic
acid and its salts,

R~(-)»(2-Benzyloxy-5-hromophenyl)-3-phenylpropanoic
acid and its salts,

S-(+)-(2-Benzyloxy-5-bromcphcnyl)-3-phenylpropanoic
acid and its salts.

(1)-2-(3-Di.is_opropylamino-1-phenylpropyl)-4-llydroxy
[C21-l3]rnet.hyl-phenol,

S-(—)-2-(3-Dlisopropylamino-1-pheny1propyl)-4-
hydroxy-[C2H,_]rncthyl-phenol,

R-(+')-2-(3-Diisopropylamino-1-phenylpropyl)«4-
hydroxy-[C“H,]methyl-phenol and their salts.
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3. Example
:1) Phenolic Monoesters

aa) General Procedure
Eaters of Carboxylic Acids
A stirred solution of (1)-=2-(3-diisopropylamino-1-phenyh

propyl)-4—hydroxymethylpheno1 (Intermediate B, 1.71 g,
5.01 mmol) and acid chloride (5.00 mmol carbotrylic acid
monochloridc for compounds of formula II, 2.50 mmol for
compounds of formula II‘) in 60 ml of dichloromethane was
cooled to 0° C. and then triethylamine (0.502 g, 4.96 mmol
for compounds of formula ll, 1.05 g, 9.92 mmol for com-
pounds of formula II‘), dissolved in 10 ml of
dichloromethane, was added dropwise during 5-10 min.
Stirring was continued for 18 hrs "at room temperature, and
then the mixture was washed successively with water (25
ml), aqueous sodium hydrogen carbonate (5%, 25 ml), and
water (25 ml). The organic phase was then dried (sodium
sulphate) and evaporated under reduced pressure and at low
temperature. The oily residues thus formed were finally
exposed to high vacuum (2-4 hrs-.) to remove traces of
residual solvents.

'I'he esters or formula II or II‘ were obtained as colourless
to light yellow solids or viscous syrups in puritees between
90% and 99% (tic, HPLC, NMR).

Esters of N-Acylamino Acids
Phenolic Monoesters
To a. solution of the respective amino acid (2.0 mmol) in

0.7 ml to 5 ml of N,N-dimethylfortnamidc and 05 ml of
triethylamine was added at 5° C. in one portion methyl
chloroformate (2.0 mmol, 288 mg). After stirring for 2 hrs.
at the same temperature the cooling bath was removed and
a solution of intermediate 13 (2.0 mmol, 682 mg) in 5 ml of
dichloromethane and triethylamine (0.5 ml) was added. The
reaction was allowed to stir for 2-8 hrs and then diluted with

diethyl ether (70 ml). Solid precipitates were filtered oil and
the mixture was washed with aqueous sodium hydrogen
sulphate solution (5%) and water. After drying (sodium
sulphate), filtration and evaporation in vacuum the residue
was purified by flash chromatography on silica gel (eluent:
solvent system N-acylamino acid esters were obtained
as viscous oils or waxy solids in yields between 24% and

- 73%.

E313) Salt Formation (Example hydrochloride)
A cooled (0° C.) solution of 4.94 mmol amino base in 30

ml of dry diethyl ether was treated under an atmosphere of
nitrogen with 4.70 mmol (monoamines of Eormul-a II) or 9.4

- rnmo1(diamines of formula II’) ethereal (1 M) hydrochloric
acid. The oily precipitation was washed repeatedly with dry
ether and then evaporated in high vacuum. The residual
product solidificated in most cases as an amorphous foam.
The highly hygroscopic solids show a wide melting range
above 1_00 C. (with decomposition).

The following compounds were prepared according to the
method described above and their analytical data are listed
below:

(:)-Acetic acid 2-(3-cliisopropy1amino-1-phenylprcpyI)-
4-hydroxymethylphenyl ester, tic: Rf 0.47 (4), NMR
(CDCIJ): 20.36, 20.68, 20.97, 36.59, 42.35, 43.83, 48.76,
64.58, 122.69, 125.61, 126.22, 126.71, 127.96, 128.34,
136.82, 138.97, 143.73, 147.77, 169.24; GC-MS/P-Cl
(ammonia, trimethylsilyl derivative): 456.8 (100%), 398.4
(4% .

(4):)-Propionic acid 2-(3-diisopro.pylamino-1-
phenylpropy1)-4-hydroxymethylphenyi ester, tlc: Rf 0.52
(4); NMR (CDCl,): 20.44, 20.64, 27.67, 36.67, 42.21, 43.87..
48.78, 54.70, 122.71, 125.62, 126.52, 126.78, 127.97,
128.53, 136.86. 138.82, 143.82, 147.86, 172.68; GC-MS/P-
CI (ammonia, trimcthylsilyl derivative): 470.38 (100%),
398.4 (4%).
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(z)-n-Butyric acid 2-(3-diisopropylamino-1-
phenylpropyl)-4«hydroxymethylphenyl ester, 00: _R_,. 0.43
(4); N'MR (CD'C1,): 13.77. 18.40, 20.43, 20.51. 20.59. 36.15.
36.82, 42.16, 43.90, 48.83, 49.20, 64.58, 122.66, 125.93,
126.17, 126.74, 127.33, 127.94, 128.33, 136.79, 138.91,
143.82, 171.88; GC-MS/N-Ci (methar1e,_tn'rnethylsilyl
derivative): 482.3 (20%), 412.3 (100%), 340.1 (33%), 298.1
(89%), 234.7 (15%); GC~MS/'P—Cl (methane, trimethylsilyl
derivative): 484.5 (100%), 468.4 (62%), 394.3 (22%);
GC-MSIP-C] (ammonia, trimethylsilyl derivative): 484.4
(100%). 398.4-(3%).

(1)-[sobuty-ric acid 2-(3-diisopr-opylamino-1-
phenylpropyl)-.4—l1ydroxymethy1phenyl ester, tlc: R, 0.43
(4); NMR (CDC13): 13.99, 19.11, 20.54, 34.21, 36.88, 41.84,
43.91, 48.78, 64.61, 122.54, 125.57, 126.14, 126.81, 127.94,
128.34, 136.84, 138.84, 143.89, 147.85, 175.36.

R-(+)-Isobutyric Acid 2-(3-Diisopropylamino-1-
phenylpropyl)-4-hydroxymethylphenyl Ester

Tic: 0.38 (4), starting material: 0.26; colourles oil
(yield 9 %); NMR (CDCIS): 19.02, 19.14, 19.96, 20.61,
34.26, 36.92, 41.87, 43.90, 48.80, 64.84-, 122.63, 122.63,
125.64, 126.19, 126.92, 127.93, 128.39, 136.96, 138.76,
143.93, 147.97, 175.39. Hydrochloride: colourless hygro-
scopic solid; [a.],,2° -+5.5 (c-1.0, chloroform); NMR
(CDCI3): 17.03, 17.53, 18.30, 18.52, 18.95, 19.12, 31.23,
34.10, 41.69, 45.40, 54.22, 54.47, 64.00, 122.32, 126.62,
126.81, 127.40, 128.06, 128.70, 133.88, 140.64, 142.25,
147.81, 175.89.

(2)-2,2-Dimethylpropionic acid 2-(3-diisopropy1amino- 9
1-pheny1propyl)-4-hydroxymethyiphenyl -ester, tlc: R, 0.49
(1); NMR (c:Dc1,): 20.46, 20.66, 26.53, 27.34, 37.12, 39.21,
41.46, 43.98, 48.81, 64.65, 122.42, 125.58, 126.16, 126.92,
128.37, 134.27, 136.92, 138.82, 143.97, 148.02, 176.97;
GC~MS/P-Cl (ammonia, trimethyisilyl derivative): 498.8
(100%), 482.5 (10%), 398.4 (4%).

(1)-2-Acetamidoacetic Acid 2-(3—Di.isopropylamino-1-
pheoylpropyl)-4-hydroxymethylphenyl Ester

((=)-2-[Diisopropy-Iamino)-1-phenylpropyl]-4-
(hydroxymethyl)phen_yl 2-(ar:ctylanu'no)acetate)

NMR (CD,-,0D): 20.33, 20.61, 22.17, 30.54, 42.39, 48.62,
51.04, 64.88, 117.99, 124.73, 125.51., 127.01, 127.75,
129.31, 131.63, 137.33, 146.67, 147.43, 171.47, 173,82.

(:r:)-CycIopcn-tanecarboxylic Acid 2-(3-
Diisopropy-Iamino-1-phe.nylpropyl)-4-
lrydroxymethylphenyl Ester

'11:: 11,066 (4), starting material Intermediate B 3 (0.50),
colourlem oil, yield: 82%. NMR (CDCl.,): 20.42, 25.87,
30.25, 36.57, 41.89, 43.97, 47.15, 49.02, 64.63, 122.56,
125.60. 126.16, 126.81, 127.60, 127.94, 128.35, 128.77,
136.74, 138.88, 143.85, 147.92, 175.05.

(:)—Cyc1o|1exanecarboxylic Acid 2-(3-Diisopropylamino-
1-phenylpropyl)-4—l:1ydroxymethylphenyl F.-iter

Tic: R,0.67 (4), starting material Intermediate B 3 (0.50)
colourless oil, yield: 93%. NMR (_CDCl,): 20.27, 25.40.
25.74, 29.03, 29.16, 36.29, 41,82. 43,31, 44.08, 49.36,
64.62, 122.56, 125.68, 126.22, 126.92, 127.92, 128.38,
136.65, 139.00, 143.72, 147.86, 174.40.

(1)-Benzoic Acid 2-(3.-DiiS0pl'O1JYl8l11lI10-1-
phenylp-ropyl)-4-hydroxymethylphenyl Ester

Tlc: R, 0.31 (4); colourless syrup (99% yield, purity
>95%); gradually crystallized upon refrigeration; NMR
(CDCl,): 20.41, 20.51, 36.65, 42.42, 43.85, 48.79, 64.70,
122.79, 125.74, 126.17. 126.83, 128.13, 128.28, 128.58,
129.48, 130.25, 133.62, 137.21, 1.39.10, 143.67, 148.00,
164.99.
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R-(+)-Benzoic Acid 2-(3-Diisopropylan1ino-1-
phenylpropyl)~4-hydroxymethylphenyl Ester

llc R,0.30 (4); colourless syrup; Hydrochloride: colour-
less amorphous solid; [a.],,’° -+14.9 (e-1.0, chloroform);
NMR (cDc1,): 17.06, 17.53, 18.25, 18.61, 31.23, 42.19,
45.49, 54.26, 54.53, 64.09, 122.55, 126.77, 127.13, 127.8,
128.10. 128.50, 128.72, 128.78, 129.02, 130.17, 133.96,
34.27, 140.81, 142.13, 147.91, 165.40.

(:e)-4-Methylbenzoic Acid 2-(3-Di.isopropylamino-1-
phenylpropyl)-4-hydroxymethylphenyl Ester

Tic: R, 0.30 (4), starting material Intermediate B: 0.24;
yield: quantitative, visoous light yellow oil; NMR (CDCIQ):
20.32, 20.50, 21.78, 36.13, 42.35, 43.98, 49.29, 64.66,
122.79, 125.81, 126.19, 126.70, 127.04, 128.30, 129.32,
129.76, 130.29, 136.94, 139.20, 143.61, 144.46, 148.04,
165.07. LC»-MS: 459' (M2 3.5%), 444 (17%), 223 (2.5%),
195 (2%), 119 (48%), 114 (100%). '

(a:)—2-Methylbenzoic Acid 2-(3-Diisopropy1amino-1-
phenylpropyl)-4-hydmxymethylphenyl Ester

viscous colourless oil, 06: (4) 0.64 (starting material R,
0.51), yield 84%. NMR (CDC1,): 20.44, 20.53, 21.86, 22.01,
36.74, 42.36, 43:87, 48:81, 64.76, 122.93, 123.11, 125.71,
126.12, 126.88, 128.10, 128.48. 130.76., -131.26, 131.70,
132.03, 132.79, 137.28. 139.00, 141,73, 143.72. 148.04.
165.25. LC-MS: 459 (M", 21%), 444 (100%), 326 (1%), 223

213 (6%), 195 (9%), 165 (14%), 115 (94%), 919 .

(1)-_2-Aoetoxybenzoic Acid 2~(3-I)iisopropyIamino-1-
phenylpropy1)4.-hydroxymethylphenyl I-‘ster

colourless syrup, do: (4) 0.47 (starting material-R,0.51),
yield 82%. NMR (CDC13): 20.39, 20.57, 20.96, 36.92,
42.29, 43.88, 48.87, 64.64, 122.39, 122.64, 124.05, 125.80,
126.11, 126.75, 128.09, 128.32, 132.23, 134.66, 137.27,
139.32, 143.64, 147.63, 151.37, 162.72, 169.73. LC—MS:

503'?/1“, 7%), 488 (59%). 446 (6%), 326 (22%), 223 (9%),213 9%), 195 (9%), 153 (14%), 121 (100%), 114 (8896).
(a:)-1-Naphthoic Acid 2-(3-Diisopropylaa:nino»1~

pheny1propyl)-4-hydroxymethylphenyl Ester
colourless viscous 01'], I10: (4) 0.57 (starting material R},

051), yield 82%.. NMR (cDc1,): 20.46, 20.58, 36.82, 42.46,
43.89,48.76, 64.81, 122.98, 124-51,125.64, 125.79, 125.93,
126.15, 126.44, 126.94, 128.12, 128.36, 128.65, 131.37,
131.82, 133.98, 134.45, 137.44, 139.08, 143.73, 148.13,
165.49. LC-MS: 495 091*, 8%), 480 (100%), 213 (7%), 165
(8%), 155 (95%), 127 (10.0%), 114 (90%).

(2)-2-Naphthoic Acid 2-(3-Diisopropylamino~1-
phenylpropyl)-iihydroxymethylphenyl Ester

colourless slightly yellow viscous oil,_ 00: (4) 0.57
(starting material R,,0.51), yield 71%. NMR (CDCl,): 20.47,
20.59, 36.71, 42.59, 43.85, 48.81, 64.82, 122.89, 126.89,
127.89, 128.19, 128.41, 128.68, 129.50, 132.03, 132.55,
135.87, 137.22. 139.08, 143.83, 148.20, 165.14. LC-MS:
495 (M*, 7%), 480 (98%), 223 (8%), 213 (6%), 195 (6%),
165 (8%), 155 (96%), 127 (100%), I14 (81%).

(1)-4-Chlorobenzoic Acid 2-(3.-Diisopropylamino-L
phenylpropyl)-4-hydroxymethylphenyl Ester

Tlc: Rf 0.54 (4), starting material Intermediate B: 0.44;
yield: quantitative, viscous light yellow oil; NMR (CDCl,):
20.34, 20.50, 36.41, 4251, 43.84, 48.93, 64.66, 122.72,
125.82, 126.88, 127.27, 128.06, 12.3.56, 123.96, 131.60,
133.80, 136.95, 139.30, 140.16, 143.60, 147.87, 164.10.
LC-MS: 479 (.M*, 1.5%), 464 (10%), 22.3 (2%), 195 (2%),
1-65 (1.5%), 139 (2596), 114 (100%).

(2)-4-Methoxybenzoic Acid 2-(3-Diisopropylamino-I
phenylpmpyl)-4-hydmxymetlélylphenyl Ester

Tie: R, 0.47 (4), starting material intermediate B: 0.42;
yield: 89%, viscous light yellow oil; NMR (CDCl.,): 2031,
20.47, 36.43., 42.39, 43.90, 48.97, 55.53, 64.7-1, 121.79,
122.86, 125.72, 126.14, 126.79, 128.11, 128.27, 131.27.,
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131.77. 132.36, 132.84, 137.15-,_ 139.01, 143.74, 148.08,
153.92, 164.71. LC-MS: 475 (W, 3.5%), 460 (20%), 223
(2%), 195 (2%), 135 (48%), 114 (100%).

(1)-2-Methoxybenzoic Acid 2-(3-Diisopropy1amino-1-
phenylpmpyl)-4-hydroxymethylphenyl Ester

Tlc: R, 0.40 (4), starting material Intermediate B: 0.42;
yield: 98%, viscous light yellow oil; NMR (CDCI3): 20.29,
20.42, 36.50, 41.92, 44.02, 49.09, 55.95, 64.72, 119.10,
120.20, 122.86, 125.64, 126.10, 126.82, 120.06, 12830,
132.38, 134.32, 137.11, 139.01, 143.87, 148.00, 159.82,
164.40. LC-MS: 475(1)/1', 3.5%), 460 (18%), 22.3 (1%), 195
(1%), 135 (49%), 114 (100%).

(1)-4-Nitrobenzoic Acid 2-(3-Diisopropylarnino-1-
phenylpropyl)-4-hydroxymetitylphenyl Ester

Tie: R, 0.44 (4), starting material Intermediate. B: 0.42;
yield: 78%. viscous yellow oil which slowly solidified; 111.9.
123. 6" C.; NMR (CDCI,): 20.47, 20.. 62, 36.52, 42.66, 43.70,
48.75, 64.69, 122.61, 123.72, 125.91, 126.33, 127.04,
128.02, 128.37, 131.32, 134.86. 136.83, 139.55, 143.56,
14.7.75. 150.93, 163.04. LC-MS: 490 (M*, 1.5%), 475
(15%), 327 (0.8%), 223 (3%), 195 (3%), 150 (15%). I14
(100%).

(1)-2-Nitrobenzoic Acid 2-(3-Diisopropylamino-L
phenylprcpyl)-4_-hydroxymethylphenyl Ester

Tlc: R, 0.32 (4), starting material Intermediate B: 0.42;
yield: 92%, viscous yellow oil which slowly solidified;
NMR (CDC1,): 20.39, 20.50, 36.74, 42.14, -43.89, 48.71,
48.92, 64.59, 122.15, 123.95, 124.18, 125.89, 126.25,
127.23, 127.99, 128.39, 129.95, 132.95, 133.08, 136.72,
139.62, 143.64, 147.63, 148.15, 163.90. LC-MS: 490 (M7,
1%), 475 (11%), 327 (25%), 223 (2.5%), 195 (3%), 165
(3%), 150 (7%), 114 (100%).

(an)-N-Acetylglycine 2-(3-Diisopropylamino-1-
phenylpropyl)-4-hydroxymetlaylpitenyl Ester;f(:)-2-
Acetamidoacetic Acid 2-(3-diisopropylamino-1-
phenylpropyl)-4-hydroxymethy-lphenyl Ester

((1)-2-[Diisopropylamino-1-phenylpropyl]-4-
(|1ydroxymethy1)phcny1 2-(Aoetylarnino)acet'ate)

NMR (CD300): 20.33, 20.61, 22.17, 30.54, 42.39, 48.62,
51.04, 64.88, 117.99, 124.73, 12551, 127.01, 127.75,
129.31, 131.63, 137.33, 146.67, 147.43, 171,47, 173.82.

(2)-Malonie Acid bis-[2-(3-Diisopropylarnino-1-
phcnylpropyl)-4-hydroxymcthylpltenyflester, tlc: R, 0.38
(4); NMR (CDCI3): 20.52. 20.62, 20.69.3695, 41.84, 42.82,
43.89, 48.23, 64.83, 12337, 127.36, 127.97, 128.42, 128.38,
129.06, 131.55, 137.50, 138.90, 148.23, 148.32, 160.54.

(::)-Sttccioic acid bis-[2-(3-diisopropy1amit1o-1-

phenylpropyl)-4-hydroxyrnethylphcny|]ester, tlc: R, 0.40
(4); NMR (CDCI3): 20.54, 20.63, 20.73, 30.69, 36.91, 41.80,
43.92, 48.20, 64.81, 122.60, 127.41, 127.93, 128.39, 129.31,
131.80, 136.73, 138.92, 143.82, 148.17, 168.01.

(:t:)—Pet1tanedioic acid his-[2-(3-diisopropylamino~1-
phenylpropy1)~4-11ydroxyrncthylphenyl]cster, tlc: Rf 0.43;
NMR (CDCI3): 20.47, 20.60, 32.87, 36.93, 41.82, 43.90,
48.22, 64.81, 64.383, 122.85, 127.39, 127.99, 128.35, 129.31,
131.34, 136.98, 138.94, 143.80, 147.40, 169.05.

(z)-Hexanedioic acid bis~[2—(3-dii'scpro'pylamino-1-
phenylpropyl)—4-hyd1oxytnethy1pheny1]ester, tlc: R, 0.43;
NMR (CDC_1,): 20.64. 23.40, 34.37, 36.95, 41.84, -43.88,
48.25, 64.87, 122.83, 127.34, 127.97, 128.39, 129.33,
121.80, 136.99, 138.94, 143.82, 147.65, 1.68.72.

13) Identical Diesters
(:)-Identical diesters (formula III) were prepared and

worked up as described above with the exception that 2.4
mmol of both triethylamine and acyl chloride (R1—~COCl)
were used. The physical properties were similar to the bases
and salts described above.
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Diesters of N-acylaminoacids were prepared as described
for phenolic monoesters with the exception that an addi-
tional molar equivalent of acylating agent (mixed acid
anhydride) was used.

In particular, the following compounds were prepared and
their analytical data are given below:

(:)-Formic acid 2-(3-diisopropylamino1-pheny1propyl)-
4-formyloxymethylphenyl ester, tlc: R,-0.65 (4). This dieeter
was prepared from mixed formic acetic arthydride and
Intermediate B as described for other substrates previously
(F. Robot, A. Lardon, T. Reichstcin, Helv. Chim. Acta 37:
45-58 [1954]).

(::)-Acetic acid 4-acetoxy-3-(3-diisopropyla1nino-1-
phenylprcpyl)-henzyl ester, flc: Rf 0.76 (4); GC-MS/P-CI
(ammonia): 426.3 (100%), 368.3 (22%); GC-MSIP-Cl
(methane, trimethylsilyl derivative): 426.4 (64%), 410.3
(16%), 366.3 (100%); hydrochloride, NMR (DMSOd,,):
16.50, 16.76, 18.05, 20.94, 21.04, 27.02, 31.39, 41.28,
-45.26, 53.80, 65.21, 123.39, 126.84, 127.61, 127.85, 128.70,
134.41, 135.49, 142.68, 148.20, 16932, 170.42.

(:e')-Propionic acid 2-(3-diisopropylanzino-In
phenylpnopyl)-4~propionyloxyt:nethy1pheny1 ester, tlc: R,-
1182(4); NMR (CDC13): 20.53, 20.73, 21.14, 27.66, 36.73,
42.10, 43.68, 48.65, 65.75, 122.65, 126.10, 127.01, 127.70,
128.34, 128.78, 133.73, 136.81, 143.76, 148.45, 172.45,
174.21; GC-MSIP-CI (ammonia): 454.8 (100%), 438.5
(9%), 382.4 (27%).

(:)~rt—Butyric acid 4-n-l1-utyry1oxymethyI-2-(3-
diisopropylamino-1-phenylpropyl)-phenyl ester, tlc: Rf0.86
(4); NMR ((200,): 13.70, 13.76, 18.44, 20.53, 20.69, 21.13,
36.14, 36.76, 37.09, 42.08, 43.73, 48.71, 65.64, 122.81,
125.97, 126.97, 127.92, 128.35, 128.77, 133.78, 136.99,
143.76, 148.41, 171.68, 173.40; GC-MS/P~CI (ammonia):
482-8 (100%). 390.4 (67%).

(::)-Isobtityric acid 2—(3-diisopropylamino-1»
phenylpropyl)-4-isobutyryloxytnethylphenyl ester, Llc: R,-
0.83 (4), NMR (CDCI3): 18.97, 19.10-, 20.64, 20.67, 34.01,
34.23, 36.98, 41.72, 43.70, 48.65, 65.61, 122.50, 126.18,
126.73, 127.92, 128.13, 128.36, 133.90, 137.01, 143.85,
148.41, 175.17, 176.81; GC-MS/"N-CI (methane): 480.3
(15%); GC-MS/P-CI (methane): 482.5 (63%), 46.6.4 (18%),
394.3 (100%).

(:)-2,2-Dimethylpropionic acid 3-(3-dfisopropylaminw
1-phenylpropyl)-4-(2,2»dirnethylpropionyloxy)-benzyl
ester, Tic‘: R,_.0.96' (4); NMR (CDCI3): 20.44, 20.75, 27.09,
27.24, 37.18, 38.68, 39.15, 41.25, 43.66, 48.20, 65.50,
122.36, 126.32, 127.22, 127.48, 127.83, 128.29, 133.99,
136.98, 143.87, 148.37, 176.70, 178.10; GC-MSIP-CI
(methane): 5105 (76%), 4945 (21%), 408:4 (100%).

(1)-Benzoic acid 4-benzoyloxymet11yl—2-(3-
diisopropylarnino-1-phenylpropyl)-phenyl ester, tlc: R 0.80
(4); NMR-(CDC13): 20.62. 36.95, 41.72, 43.89, 48.23, 6.76,
122.22, 125.33, 1-27.36, 127.62, 127.89, 127.89, 127.97,
128.38, 129.49, 130.52, 130.64, 131.15, 131.22, 131.98,
136.38, 137.66, 143.82, 148.95, 164.77, 166.60.

(:)-Benzoic Acid 4-Ber1zoyl_oxyrnethy1-2-(3-
diisopropy1amino_-1-phenylpropyl)-pheuyl Ester

Hydrochloride: colourless solid; tlc: (4) 0.70, [a.]Dz°
—+:'t4.2 (c-1.0, chloroform). NMR (DMSO-d-,): 16.52, 17.99,
18.06, 26.99, 31.32, 53.94, 65.98, 123.58, 127.65, 127.98,
128.62, 128.90, 129.02, 1.29.45, 129.71, 130.10, 133.64,
134.32, 134.55, 135.60, 142.52, 148.37, 164.53, 165.76.

c) Mixed Diesters
Mixed diestets (formula were prepared by acylation

of the respective benzylic or phenolic monoesters. Working
up and physical properties corresponded to the bases and
salts descnlaed above.
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In particular, the following compounds were prepared and
their analytical data are given below:

(:)-Acetic acid 2-(3-dii_sopropy1amino.-1-pheny1propyl)-
4-formylnxymethylphen-yl ester, tlc: R 0.76 (4); NMR
(CDCl,): 20.62, 20.91, 33.25, 42.20, 4 .28, 48.23, 70.70,
122.96, 127.36, 127.97, 128.38, 128.73", 132.02, 135.41,
137.11, 143.81,149.35, 151.34, 158.95..

(:2).-Benzoic acid 2-(3-.diisopropylamino-1-
R 0.74

(4); NMR (CDCI3): 20.60, 36.93, 41.72, 43.89, 48.23, 70.71,
122.50, 125.33, 127.30, 127.89, 127.97, 128.36, 12957,
130.65, 131.13, 132.05, 135.41, 136.66, 143.80-, 149.15,
151.35, 154.78.

(2)-Benzoic Acid 2-(3-Diisopropylamino-L
pl:enylprcpyl)-4<acetoxymethy1phenyl Ester

Vtscous colourless oil, tlc: R, 0.70 (4); NMR (CDCl,,):
identical with R-(+)enantinn1er, see below.

R-(+)-Benzoic Acid 2-(3-DiisopropyIamino-1-
phcnylpropyl)-'4-acetoxymethylphenyl. Ester

tlc: R, 0.70 (4); Hydrochloride: colourless non-
hygroscopic solid [o.],,’° -+27.1 (c-1.0, chloroform). NMR
(ct3ct,): 17.14, 13.53, 21.04, 31.51, 42.25, 45.27, 54.74,
65.58, 123.18, 127.07, 127.55, 127.61, 127.99, 128.80,
130.22, 134.14, 134.81, 135.27, 141.44, 148.54, 165.19,
170.81.

(z)-Isobutyric acid 4—acetoxymethyl-2-(3-
dilsopropylamino-1-phenylpropyl)-phenyl ester, tlc: R 0.77
(4); NMR (CDCIS): 18.99, 19.12, 20.65. 21.05., 34.24, 7.02,
41.79, 43.79, 48.72, 65.98, 122.75, 126.76, 127.14, 127.94,
123.39, 120.34, 133.55, 137.04, 143.84, 148.56, 170.84,
175.18.

(1)-Isobutyric acid 4-aceloxymethyl-2-(3-
diisopropylurnino-1-pl:1enylpropyl)—phenyl Ester

colourless oil; Hydrochloride: colourless hygroscopic
solid; [or],,""° -+l4.6 (c-1.0, chloroform); NMR (CD03):
16.89, 17.04. 18.31, 18.54, 18.92, 19.06, 20.95, 31.49,
34.07, 41.64, 46.17, 54.55, 65.49, 122.91, 126.93. 127.48,
127.83, 128.74, 134.50, 134.88, 141.61, 148.44, 170.67,
175.63.

(2)-2,2—Dimethylpropionic acid 4-acetoxy-3-(3-
diisopropyIamino-1-phenylpropyl)-benzyl ester, tlc: R,0.80
(4); N'MR(CDCl,): 20.63, 20.93, 27.19,.33.25, 37.49., 42.21,
42.25, 48.22, 67.37. 123.18, 127.36, 127.84, 128.39, 131.16,
137.34, 143.84, 148.29, 168.93, 178.40.

(1)-2,2-Dimethylpropionic acid 4-acetoxymethyl- -(3-
diisopropylamino— 1—pt1enylpropy1)-phenyl ester, tlc: R1081
(4); NMR (CDCl,): 20.60, 20.79, 27.09, 3.6.93, 37.35, 41.85,
42.29, 43.25, 55.91, 122.35, 127.37, 127.99, 128.39,129.38,
132.69, 136.00, 136.85, 143.80, 170.45, 176.60.

11) Benzylic Monoesters
A mixture consisting of Intermediate‘ B (80 mg, 0.23

mmol). vinyl ester (0.4 ml), tert.-butyl methylether (18 ml),
and lipase enzyme (1.0 9) was gently shaken at morn
temperature. Benzylic formate, acetate, and n-butyrate were
prepared from the corresponding vinyl ester donors using
SAM I lipase (Amano Pharmaceutical Co.). Benzoylation
wa.s achieved with vinyl benzoate in the presence of
Lipozym IM 20 (Novo Nordisk), whereas pivalates and
isobutyrates were obtained from the corresponding vinyl
esters under catalysis of Novozytn SP 435 (Novo Nordisk).
Tlc analysis indicated after 2-24 hrs complete disappearance
of the starting material (R,-0.45 (3)). The mixture was
filtered and then evaporated under high vacuum (<40° C.) to
give the carboxylic acid (R‘——C0,H) salts of the respective
benzylie monoesters as colourless to light yellow oils.

In particular, the following compounds were prepared and
their analytical "data are given below".
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(::)-Formic acid 3-(3—diisopmpylamino—1-phcny1propyl)-
4—hydrox_ybenzy1 ester, tlc: R 0.25 (2); NMR (CDCIS):
19.43, 33.24, 39.51, 4225, 411.21, 53.44, 113.09, 12734,
127.66, 128.31, 128.39, 133.97, 144.47, 156.63, 161.32.

(:t:)-Acetic acid 3-(3-diisopropylaminm1-phertylpropy[)~
4-hydroxyhenzyl ester, tlc: R 0.26 (2); NMR (CDCl,):
19.45, 20.95, 33.25, 39.53, 2.27, 48.23, 53.59, 113.00,
127.35, 12333-, 121.43, 12853, 129.13, 13159, 133.88,
144.49, 155.74, 170.44.

(a)-Propionic acid 3-(3-diisop.ropylamino-1-
phenylpropyl)-4-hydroxybenzyl ester, tlc: Rf 0.45 (2); NMR
(C1)ct,); 19.02, 19.43, 27.53‘, 33.20, 39.51, 42.25, 48.21,
64.08, 118.30, 125.30, 127.03, 127.39, 128.31, 130.12,
134.22, 144.51, 155.64, 173.22.

(2)-Butyric acid 3—(3-diisopmpylamino-1-pheny!propyl)-
4—hyctroxybenzyl ester, tlc: R 0.54 (2); NMR (CDCl,):
13.53, 18.40, 19.45, 3329, -55.33, 39.55, 42.23, 43.25,
63.96, 118.32, 12455, 126.20, 127.35, 128.32, 129.91,
134.22, 144.50, 155.60, 169.05.

(1)-Isobutyrie acid 3-(3-diisopropylamino-L
phenylpropyl)-4-hyriroxybenzyl ester, tlc: R 0.56 (4); NMR
(CD)CO3-): 19.0.9, 19.45, 33.28, 33.59, 39. 5, 42.29, 48.25,
54.53, 118.35, 125.35, 127.03, 127.38, 128.35, 121149,
129.79, 134.22, 144.52, 155.65, 175.48.

(1)-2,2-Dimcthylpmpionic acid 3-(3-di_isopr-'o]:y|a1'r1ino-
1—phenylpropyl)-4-hydroxybenzyl ester, tlc: R, 0.61 (4);
NMR (CDCI,): 19.41, 27.15, 33.24, 37.46, 39.61, 42.25,
48.21, 65.10, 118.30, 125.32, 127.00, 127.34, 128.31,
129.42, 134.18, 144.47, 155.61, 178.39.

(1)-Benzoic acid 3—(3-diisopropylamino-L
phenylpropyl)-4-hydroxybenzyl ester, tlc: R,0.77 (4); NMR
(CDCl,,): 18.01, 19.40, 33.24, 39.60, 42.40, 48.20, 66.93,
117.13, 127.18, 127.81, 128.33, 129.98, 130.17, 132.96,
133.58, 142.33, 156.95, 166.60.

e) Ethers and Silyl Ethers
A mixture of Intermediate B (3.4 g, 10 mmcl), methane-

sulphonic acid (2 ml, 31 motel)! and alcohol R‘°—Ol-I
(50-1513 ml) was stirred at room temperature until no
starting material was detectable (2-24 hrs). After evapora-
tion to dryness (-35° C.) the residue was redissolved in
aqueous sodium hydrogen carbonate solution (100—200 ml,
5%, W/V) and the solution was extracted with ethyl acetate
(75 ml). The organic phase was separated, dried (Na,SO,,),
filtered and evaporated to give bases of formula VI (R”-H)
as oolouriess to light yellow oils.

Mixed ester ether derivatives, e.g. of lntermediate A, were
prepared by benzylic acylation of phenolic ethers, such as
Intermediate A, according to the procedure described for
examples of the structure of formula IV.
Hydrochlorides:

Molar equivalents of bases of formula VI (Ru-H), dis-
solved in ten.-butyl methylether, and ethereal hydrochloric
acid were -combined at room tenrperature oily precipitates
were separated and dried in vacuum, crystalline hydrochlo-
rides were isolated and recrystallized from acetonitrile or
acetone to give colourless crystalline material.

In particular, the following compounds were prepared and
their analytical data are given below:

(t)-2-(3-Diisopropylamino-1-phenylp.ropy1)-4-
methoxymethylphenol. tlc: Rf 0.61 (4); GC-MSIP-Cl
(methane, trimethylsilyl derivative): 428.4 (100%), 412.3
(49%), 396.3 (52%); hydrochloride: amorphous hygroscopic
colourless solid; m.p. 161° C.; NMR (CD3OD): 17.39/18.75
(broad signals), 33.79, 43.13, 56.47, 58.00. 75.59, 116.19,
120.79, 127.62, 129.04, 129.14, 129.42, 129.55, 130.43,
144.32, 155.85.

(2)-2-(3-Diis-opropylamino-1-phenylpropyl)-4-
ethox-ymetltylphenol, tlc: R, 0.72 (4); GC-MSIP-CI
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(ammonia, triethylsilyl derivative): 444.8" (100%), 398.4
(6%); hydrochloride: colourless non-hygroscopic crystals,
m.p. 158-161° 1:, NMR (00,017) 15.43, 17.12, 18.82,
33.80, 56.49, 66.49, 73.62, 116.19, 127.63, 1211.99, 129.13,
129.36, 129.55, 13058, 130.75, 144.32, 155.77.

(1)-2:-(3-Di-isopropyIamino-I-pheny1propyl)-4-
propoxymethylphenol, NMR (CDC13): 18.62, 19.44, 23.10,
33.24, 39.61, 42.26, 48.22, 71.87, 73.94, 117.78, 124.95,
127.35, 127.57, 128.32, 128.47, 133.66, 1.34.23, 144.48,
155.25..

_ _(:)-2-(3.-D-ii-sopropy[amino-1-phenylpropyl)-4-
nsopronoxymethylphenol, NMR (CDCl,): 19.44, 22.32,
33.27, 39.65, 42.29, 48.25, 69.28, 72.10, 117.90, 127.38,
128.03, 128.41, 131.10, 133.75, 134.37, 144.51, 154.55.
Hydrochloride: colourless crystals, n1.p. 140.400, do (4)
0.61. LC-MS: 383 (6%, [M-HCl]*), 368 (11%), 324 (1%),
223 (6%), 195 (3%), 165 (2%), 155 (5%), 114 (100%). NMR
(DMso—c1,,): 16.S7,18.09, 18.19, 22.29, 31.58, 41.25, 45.37,
53.97, 69.26, 69.92,115.28, 126.34, 127.08, 127.25, 127.96,
128.45, 129.07, 129.70, 132.31, 1433.88, 154.22.

(:)-2~(3-Diisopropylamino-1-phenylpropy1)-4-
butoxymethylphcnol, NMR (CDCl,): 13.75, 19.44, 19.75,
32.24, 33.28, 39.60, 42.20, 48.20, 72.45, 117.87‘, 125.50,
127.29, 128.39, 133.70, 1.34.30, 144.47, 155.36.

(::)-Acetic acid 2—(3-Diisopropylamino-1-phenylpropyl)-
4-methoxymelhylphenyl ester, NMR (CDCl,): 19.99, 20.62,
20.90, 33.33, 42.30, 48.21, 58.41, 75.94, 122.92, 127.37,
127.95, 128.35‘ 131.85, 136.99, 138.81, 143.88, 147.88,
168.95.

(:)-Acetic acid 2-(3~Diisopr'0pylamino-1-phenylpi-opyI)—
4-cthoxymethylphenyl ester, NMR (CDC13): 15.49, 19.94,
-20.95, 33.23, 42.25, 48.25, 65.70, 73.73, 122.63, 127.46,
127.95, 128.36, 131.65, 136.79, 139.71, 143.80, 147.66,
168.99.

(:)-2-(3-Dii'sopropy1amino-1-phenyIpropy1)-4-
trimethylsilanyloxynnethylphenol, NMR (CDCl3): 0.10,
19.40, 19.43, 33.25, 39.65, 42.25, 48.20, 64.93, 117.90,
124.90, 126.60, 1.27.35, 128.35, 128.48, 133.80, 137.15,
144.49, 155.23.

(a)-Diisopropy1—[3-phenyl-3-(2-1rimethylsi1anyloxy-5-
trimethylsilanyloxymethylpheuyl)-prop.yl]an1ine, NMR
(CDCI3): 0.10, 0.29, 19.40, 19.53, 33.28, 41.19, 42.27,
48.25, 66.40, 121.37, 127.36, 128.25, 128.50, 136.42,
144.10, 154.98.

(=)-[3-(3-Diisopropyla:nino-1-phenylprOpyl)-4-
trimethylsilanyloxyphenyI]metha.no1, NMR (CDC13): 0.29,
0.33, 19.40, 19.53, 33.27, 41.16, 42.27, 48.23, 65.22,
118.04, 124.99, 125.52, 127.30, 128.25, 134.16, 136.80,
144.14, 155.06.

(::)-Diisopropyl-[3-(5—n1eth0xymethyI-2-
trirnelbylsilanyloxyphenyl)-3-phenyEpropyl]amine, NMR
(c1)c1,): 0.28, 0.32, 1939, 19.43, 33.28, 4122, 42.33,
48.19, 58.40, 75.95, 117.68.124.92, 126.60, 127.35, 128.25,
128.55, 134.00, 136.47, 144.16, 155.09.

(:8)-Diisopropyl-[3-(5-ethoxymethyl-2-
trirnetliylsilanyloxyphenyl)-3-pilenylpropyflamine, NMR
(CDCI3): 0.28, 0.31, 15.50, 19.42, 19.58, 33.29, 41.17,
42.25, 48.20, 65.70, 72.48, 117.50, 124.75, 126.39, 127.39,
128.25, 128.50, 134.99, 136.28, 144.19, 154.28.

(1)-[4~(tert.-Buty1—ditnethy1silanyloxy)-3-(3-

30

diisopropylamino-1-phenylpropyl)-pheny1]meth'anol, R) an
0.55 (3).

(.+.)-Acetic acid 4-(ten.-butyl-dimethylsilanyloxy)-3-(3-
diisopropylamino-1-phenylpropyl)-benzyl ester, NMR
(CDCl,): -4.92, -5.00, 19.40, 19.49, 20.40, 20.83, 23.49,
33.25, 41.22, 42.25, 48.25, 72.55.. 81.55, 121.24, 124.88,
127.40, 128.26, 128.44, 128.48, 133.37, 135.74, 144.11,
155.20.

46

(:t)-4-(te-rt.—B-utybdimethylsilanyloxymethyl)-2-(3-
diisopropylamino-J -phenylpropyl)-phenol, tlc: R, 0.70 (3);
GC-MSIN-Cl (methane, trimethylsilyl derivative): 526 .5
(59%), 454.3 (100%), 412.2 (1491:), 340.1 (42%); GC-MS/
P-CI (methane, trimethylsilyl derivative): 528.6 (100%),
512.5 (85%), 470.43 (10%), 396.3 (31%).

(:2)-Acetic acid 4-(tert.-bu-tyl-dimethylsi1anyloxy)-2-(3-
diisopropyls.mino-1~phenylpropy1)~phenyl ester, NMR
(CDC1,): -4.77, -4.88, 19.15, 20.65, 20.93, 24.77, 33.25,
42.20, 48.20, 67.90, 122.79, 125.15, 127.44, 127.90, 128.41,
136.99, 14055, 143.85, 147.86, 168.95.

(:1:)-{S-[2-(ten.~Buty1-dimethylsilaoylnxy)-5—(tett.-buty1-
dimethylsilanyloxymethyl)-phenyl]-3-phenylpropyl}-
diisopropylamine, tlc: Rf0.94 (3); GC-MS/N-CI (methane):
568.6 (62%), 454.3 (100%), 438.2 (10%), 340.2 (58%),
324.8 (16%), 234.7 (78%); GC-MS/P-C1(methanc): 570.6
(70%), 554.5 (52%), 512.5 (18%), 438.4 (24%).

(:)-Acetic acid 4-benzyloxy-3-(3-diisopropylamino-1-
phenylpropyl)-benzyl ester, tle: R, 0.56 (S); GC-MS/P-CI
(ammonia): 474.4 (100%). 416.4 (54%); NMR (CDCI,):
20.44, 20.56, 21.07, 36.73, 41.53, 44.01., 48.79, 66.43,
70.00, 111.61, 125.75, 127.34, 127.55, 127.76, 127.90,
128.03, 128.27, 128.39, 133.98, 136.98, 144.63, 156.05,_
170.94.

(2)-Benzoic acid 4-benzyloxy-3-(3-d.iisopropy1amino-1-
phenylpropyl)-benzyl ester, tlc: R,0.87 (4); NMR (CDCl,):
20.54, 2.0.60, 3.6.80, 41.51, 43.95, 48.67, 66.83, 70.04,
1.11.66, 125.76, 127.35, 127.45, 127.78, 128.06, 128.27,
128.30, 128.42, 128.85, 129.66, 130.55, 132.86, 134.05,
137.03, 144.75, 156.08, 166.46; GC~MS/P-CI (ammonia):
535.5 (100%). 416.4 (42%).

(2)-Imbutyric acid 4-benzyloxy-3-(3-d1'.isopropyla:nino—
Lphenylpropyl)-benzyl ester, tlc: R, 0.77 (4); NMR
(CDC13): 1.9.01, 20.52, 20.55, 34.04, 36.85, 41.54. 43.97,
48.71, 66.15, 70.06, 111.62, 125.79, 125.96, 126.97, 127.24,
12755, 127.81, 128.08, 128.34, 128.45, 134.05, 137.10,
144.79, 156.00, 177.01; GC-MS/P-CI (amr.noni'a)': 502.4
(100%), 415.4 (49%).

f) Carhamates and Carbonates
Mono N-substituted Carbamates
A solution of 4.0 narnol of Intermediate B, benzylic ether

,(formula VI, 1111-11) or monoester of formula Ii in dichlo-
1'oI:nethane(20 ml) was treated at room temperature for 16
hrs with isocyanate (4.8 11111101) or diisocyanaze (2.2 mmol).
After washing with 10 ml aqueous sodium hydrogen car-
bonate (5%, wfv), drying (Na.,S0,) and evaporation oily
residues or colourlem solids of the free bases were obtained.

N-disubslitnted carbamates

N,N-dialkylcarbamoylchloride (4.4 mmol) was dis-
solved in dichloromethane and dropped into a cooled (0° C.)
and stirred mixture eoosistingof Intermediate B (4.0 mmol),
dichloromethane (30 ml) and triethylamine (7.0 11117101, 0.71
mg, 1 ml). Stirring was continued for 6 hrs. The mixture was
then Washed with 5 portions (10 ml) of aqueous sodium
hydrogen carbonate, dried (sodium sulphate), filtered and
evaporated to give the carhamates as colourless oils or
solids.

Bis-carbantates were prepared in like manner using inter-
mediate B and excess isocyanate (4.8 mmol) and toluene as
solvent at 65° C. over 18 hrs.

Carbonatos were prepared and wor10ed~up according to
the methods described for the preparation of compounds of
formulae II to IV. Alkyl ohloroforlnates were used as acy-
la-tion reagents.
Hydrochioridesz

The oils or solids were redissolved in tetrahydrofuran (10
171]). Addition of ethereal hydrochloric acid and-evaporation
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to dryness in high vacuum gave crystalline or amorphous
carbamate hydmchlorides.

In particular, the following compounds were prepared and
their analytical data are given below:

(2)-N-Elhylcarbarnic acid 2-(3-rliisopropy1ami.no'-1-
phenylpropyl)-4hydroxymethylpheoyl ester, tic: Rf 0.38
(4); GC-MS/P-CI (ammonia, trimethylsilyl derivative):
486.8 (100%), 413.4 (5%), 398.4 (6%); hydrochloride: m.p.
64° C. (w“ith.dcoon1position),' NMR (DMSO-dd); 152.16,
16.63, 18.05, 18.13, 25.33, 31.26, 35.46, 53.94, 62.65,
67.22, 123.04, 125.70, 126.72, 127.86, 128.67, 135.42,
136.02, 140.07, 142.98. 147.53, 154.52.

(2)-N,N-Dimethylcarbamic Acid 2-(3-Diisopropylamiuo-
1—pheny1propyl)-4-hydroxyrnethylphenyl Ester

NMR (CDCI3): 20.34, 20.66, 30.51, 36.33, 36.77, 42.00,
48.28, 50.21, 65.65, 11.9.83, 123.44,125.19, 126.60, 127.38.,
127.54, 129.31, 136.62, 143.33, 150.99, 155.67.

(1)-N,N-Diethylcarbamic Acid 2-(3—Diisopropylarnino-1-
pherrylpropyl)-.4-hydroxymethylphen-yl Ester

NMR (CDCI3): 20.54, 20.66, 30.49, 35.61, 42.42, 48:31,-
50.20, 65.56, 119.43, 123.40, 125.33, 126.66, 126.99,
127.05, 136.30, 143.27, 149.13., 154.97.

(t)-N-Phcnylcarharnir: acid 2-(3-diisopropylarr1ino-1-
pheoylpropyl)-4-hydroxyrnethylphenyl ester; NMR
(CD03): 20.52, 20.61, 36.91, 39.44, 42.25, 48.22, 62.66,
118.36, 119.46, 123.50, 125.32, 127.11, 127.99, 130.15,
132.63, 139.65., 141.33, 145.16, 152.21, 156.00.

(az)-['2-(3-Diisopropylamino—1-pheny-lpropyl)-4-
hydfoxymethylphenoxycarbonylamiou)acetic Acid Ethyl
Ester Ilydrochloride

'l1c: R 0.14 (4); m.p. colourless crystals (from acetone,
21% yieid); NMR (CDCI3): 16.76, 16.86, 18.45, 20.96,
31.37, 42.20, 46.13, 54.56, 65.50, 123.10, 126.98, 127.66,
128.72, 130.14, 134.05, 134.72, 135.22, 141.37, 148.47,
165.12, 170.71.

(=)-N-Ethylcarbamie acid 3-(3-diisopropylamioo-1-
phenyl«propyl)-4-N-ethylcarbamoyloxybenzyl ester, tlc: Rf
0.35 (3.); NMR (cDc1,): 15.00, 19.23, 19.40, 33.26, 36.00,
39.62, 4235, 48.12, 65.95, 118.30, 125.45, 127.08, 123.33,
130.37, 134.24, 144.44, 155.44. 157.74.

(:2)-N,N—Din:ethylcarbamic Acid 3-(3'—di-lsopropylamind
1-phenylpropyl)-4—N,N-ditnethylcerba-moyloxybcnzyl Ester

NMR (CDC13): 20.59, 20.66, 30.59, 35.96, 36.40", 36.74,
36.98, 42.03, 48.26, 50.09, 67.09, 119.04, 123.23, 123.49,
125.01., 126.67, 127.72, 12933, 133.65, 143.43, 150.99,
155.63.

(x)-N,N-DiethyIcarbamicAcid 3-(3-Diisopropylamino-L
phenylpropyl)—4-N,N-diethylcarbamoyloxybcnzyl Ester

NMR (CDCl:,): 13.31, 1364.13.89, 20.33. 20.71, 31.57,
37.97, 41.55, 42.37, 48.46, 51.00, 67.23, 120.00, 123.39,
124.82, 126.31, 126.95, 127.33, 150.36, 157.18, 158.97.

(x)-{4-C2-(3-Diisopropylamino-1-phenylpropyl)-4-
hydroxymetby1-phcnoxycarbonylamino]-butyl}-carbarrtic
Acid 2-(3-Diisopropylamiuo-1-phenylpropy1)-4-
hy.droxym'elhy1pheny1 Ester

(formula v1r', X-Y-NH, n-4) tlc: R, 0.60 (5);. dihydro—
chloride n1.p. 142.5—145.6° C.

(x)-Carbonic acid 2-(3-diisopropylamino-1-
phenylpropyl)—4-hydroxymethylphenyl ester ethyl ester, Rf.
0.67 (4).

(1)-Carbonic acid 2-(3-diisopropylan1ino-1-
phenylpropyl)-4-ethoxycarbonyloxyrncthylphenyl ester
ethyl ester, R, 0.87 (4).

g) Imramolccular Cyc-lic Diestcrs Via Ring Closing Met-
athesis (RCM)
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O x M
U

(CH2)!

4».0

N(l-Pt‘);

O
0.

(1)-Pe rrt -4-enoic acid 2-(3 -diisopro pylamino — 1-

E1henylgropy1)-4-(pent-4—enoyloxyrnethyl)-phenyl Esterx-y-2_
A cooled (4° C.) mixture of pent-4-enoic. acid, isobutyl

chloroforrnate, and triethylamine (each 5.84 mmol) in 10 ml
ofdichloromelhane was stirred 5 hrs under an atmosphere of
dry nitrogen gas. The cooling bath was then removed and
both triethyI.ami.ne (1.46 rnmol) and 2—(3-diis0propylamiun-
1-phenylpropyi}4—hydroxymetl1ylphenoI (1.46 mmol) were
added in one portion. After 18 hrs the mixture was diluled
with dichloromethane 30 ml), washed several times with
water and finally aqueous 5% sodium hydrogen carbonate
solution. After drying (sodium sulphate), filtration and
evaporation the oily residue was re-dissolved in a small
volume of a solvent mixture consisting of ethyl acetate]
heplane/triethylamine (65/30/5, vol.-%) and applied on a
silica gel flash chromatography column. Elution of the
column with the same solvent mixture, collection of the
appropriate fractions, and evaporation of the combined
fractions -gave (2)-pent-4-enoic acid 2-(3-diisopropyl
amino-1-phenylpropyl)-4-(pent-4-enoyloirymethyl)-phenyl
ester as a pale yellow syrupy oil (50% yield), tlc: (4) 0.75.
NMR (CDC13): 18.95, 20.77, 27.75, 28.87, 33.58, 36.83,
42.13, 43.72., 48.71, 65.85, 70.55, 115.47, 115.99, 122.45,
126.26, 127.08, 127.96, 128.11, 128.83, 133.73, 136.38,
136.79, 137.04, 143.77, 148.46, 171.11, 172.78.

Nfi-Pr):

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2267



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2268

US 6,713,464 B1
49

I'nlra.mo1ecn.lar Cyclic Diesters of 1,t.o-Dioic Acids and
Intermediate B

Example:
Intramolecular cyclic diester of octane-1,8-dioic acid and

2—(.3-diisopropylaminod—phenylpropyl)-4-hydroxymethyl-
phenol Grubbs catalyst (benzylidene—bis-
(tricyclehexylphosphine)dichIoromthenium, 16 mg, 0.002
mmol, 2 mol-%) was added to a solution of (ze)-pent-4-enoic
acid 2—(3-diisopropylam'ino—1-phenylpropyl)-4-(pent-4-
enoyloxymethyl)-phenyl ester (483 mg, 0.96 mmol) "in
tliehloromelhane (150 ml) and the mixture was refluxed for
96 hrs. under an atmosphere of nitrogen gas, after which all
of the starting material -was consumed as indicated by tle.
The mixture was filtered through a short pad of basic
alumina, and the solvent was removed an vacuum. Flash
chromatography (solvent system (4)) afforded the interme-
diate intramolecular cyclic diester of not-4-ene-1,8-dioic
acid and 2-(3-diisopropy1amiuo)-1-(phenylpropyI)~4-
hydroxymethyl-phenol (324 mg‘) as a colourless. syrup (tic:
(4). R, 0.68) in 71% yield, mixture of two geometrical
isomers. NMR (CDCI3, major isomer): 19.24, 20.61, 23.11,
25.62, 30.55, 33.53, 35.02, 42.41, 48.29, 50.20, 65.30,
114.46, 124.33, 125.58, 127.15, 128.70, 129.29, 131.10,
132.46, 139.54, 146.76, 147.98., 173.76, 174.39.

A portion of this material (140 mg) was dissolved in ethyl
acetate (10 ml) and hydrogenated at room temperature in the
presence of palladium-on carbon catalyst to alford the
intramolecular cyclic diester of octane-1,8-dioic acid and
2-(3-diisopropylamino-1-pheny1propyl)~4-hydroxymethyl-
phenol in essentially quantitative‘ yield, 139 mg, colourless
oil, nc: (4) 0.71.

NMR (CDCI3): 19.36‘, 20.73, 24.84, 25.28, 28.90, 29.70,
30.57, 33.72, 34.37, 42.39, 48.26, 50.20, 65.26, 114.45,
124.37, 127.11, 128.67, 129.29, 131.18, 132.45, 139.52,
146.77, 147.69, 173.90, 174.15.

Poly-co-DI.-Lactides of Intermediate 13
All reagents were dried over -F105 invacuum (>1 mbar)‘

and at room temperature. The reactions wcrecarried out at
room temperature in an atmosphere of dry, oxygen-free
nitrogen.
Low Molecular Weight Copolymer

A 15% solution of n-butyllithiurn (0.36 ml) was injected
through a rubber septum into a stirred solution of 2—(3-
diisopropyIamino—phenylpropyl)-4-hydroxymethyl-phenol
(100 mg, Intermediate B) and DL-dilactide (1.5 g) in 15 ml
of dry toluene. The polymerization was allowed to proceed
for 4 days at room temperature. Distilled water (10 ml), was
then added in order to terminate the polymerization. The
organic phase was separated and slowly dropped into 200 ml
of methanol. The precipitated colourless oil -was treated with
water (100 ml) and then dried in highvacuum for 48 hrs.

The copolymer was obtained in 72.7% yield. NMR analy-
sis (see below) indi'cate'd an average molecular weight range
of M, 2000-4000. and a weight content of Intermediate B of
about 8.4% (NMR). Tlc analysis showed the absence of
monomeric intermediate ll. Gel permeation chrornatogra-
phy (GPC) analysis showed :1 MW of 1108 and a Mn of 702.
High Molecular Weight Copolymer

The high molecular weight copolymer was prepared as
described above" with the exception ‘that 3.0 g of
DL-dilactide was used. Precipitation by methanol gave ‘a
I1ul1'y white solid which was carefully washed with water
and then dried as described to give the copolymer in 81%
yield. NMR analysis (see below) indicated an average
molecular weight range of M, 4000-8000 and a weight
content of Intermediate B of ' about 2.0%. Tlc analysis
showed the absence of monomeric Intermediate B. Gel
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permeation chromatography (GPC) showed a Mw of 9347
and a Mo or 6981. Dilferential scanning calorimetry (DSC)
provided a Tg of 42.5“ C.
NMR Analysis

The ‘I-I NMR resonance signals of the poly-lactyl chain
were clearly separated from the copolyrneric part of Inter-
mediate B (solvent CDCI3):

CH, resonances of the poly-Iactyl chain: 1.30-1.60 ppm
CH resonances of the poly~1actyl chain: 5.10-5.30 ppm
CH resonances of the connecting lactyl units with the two

hydroxy groups of Intermediate B: 4.8-5.0 ppm and
5.5-5.7 ppm.

Polymer bound Intennediate B: 1.06-1.11 (C11,),
2.20-2.30 (CHQ1), 2.40-2.80 (N§;1-12), 3.30-3.50 (NEH),
4.45-4.55 (guCH,), 4.70-4.30 (gu,—oco—1acay1),
6.70-730 (aryl QB).

h) Inorganic Ester
Example:

(t)-Benzoic acid 2-(3-diisopropylarnino-L
phenylpropyl)-4-sulphooxymethyl-phenyl Ester Hydrochlo-
ride

To a stirred solution ofohlorosuiphonic acid (116 mg, 1.0
mmol) in 5 ml of dry diethyl ether was slowly added at 0°
C. a solution of (2)-bennoic acid 2-(3-diisopropyla.mino-1-
phenylpropyl)-4-hydroxymethylphenyl ester (445.6 mg, 1.0
mmol) in 3 ml of dry diethyl ether. The gel formed Imme-
diately during the addition was stirred at room temperature
until it became a crystalline consistency (ca. 1 hr). The
precipitate was washed several times with diethyl ether and
then dried in vacuum to give 0.52 g (46% yield) colourless
crystals, lIl.p. 63-65‘ C. NMR (c:oc1,): 16.85,17.03,18.32,
18.49, 32.01, 42.29, 46.23, 55.23, 55.50, 69.24, 122.52,
126.94, 127.15, 129.04, 129.76, 130.25, 133.89, 134.93,
136.85, 141.87, 147.80, 165.19.

i) Benzylic 1-O-fl-D—gluct1ronide of 2—(3-
diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenol

((1)-2-(3-Diisopropylamino-1-phenylpropyl)-4-(15-D
glucuronosyloxymethyl)-phenol)

 
A solution of methyl 2,3,4-"t-riacetyl-1-ot-D-glucuronosyl-

bromide (2.07 g, 4.64 mmol) in 2.4 ml of dry toluene was
cooled to -25° C. unde-r an atmosphere of nitrogen and then
treated with a solution of (:)-benzoic acid 2-(3-
diisopropylamino-1-pheny1propyl)e4-hydroxymethylphenyl
ester in 7 ml of toluene. To this mixture was added dropwise
with stirring and under protection from light a solution of
silver triflate in 14 ml of toluene (immediate formation of a
white precipitate). The cooling bath was removed after 15
min and pyridine (0.38 ml) was added. The mixture was
diluted with ethyl acetate (200 ml), filtered and the clear
yellow filtrae was washed sequentially with aqueous solu-
tions of sodium thiosulphate (5%), sodium hydrogen car-
bonate (5%), and sodium chloride (20%). The solution was
dried with solid sodium sulphate, treated with charcoal,
filtered and evaporated to dryness. The waxy residue was
redissolved in a small volume of a solvent mixture con-

sisting of ethyl acetate/heptane/triethylarnine (65130/5, vol.-
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%) and applied on a silica gel flash chromatography column.
Elution of the column with the same solvent mixture,
collection of the appropriate fractions, and evaporation of
the combined fractions cave (:)-benzoic acid 2-(3-
diisopropylamino-l-pheny1propyl)-4-(2,3,4-triacety1-1tl—D-
glucmonosyloxymethylyphenyl ester, colourless syrup, tic
(4) 0.70 (starting amine: 0.31, bromo glycoside: 0.23), yield
14%.

NMR (CDCI3, mixture of diastereomers): 20.41, 20.51,
20.60, 20.65, 20.84, 36.49, 42.44, 43.65, 48.73, 52.91,
69.46, 70.43, 71.12, 72.11, 72.60, 73.99, 99.19, 122.91,
126.23, 126.38, 126.54, 127.60, 127.92, 128.06, 123.09,
128.31, 128.59, 129.38, 130.22, 133.67, 134.31, 137.41,
143.52, 148.46, 164.82, 167.26, 169.21, 169.39, 170.07.

A portion (350 mg) of the above described material was
dissolved and hydrolyzed in a solvent mixture consisting of
tctrahydrofuranlrnethanol/aqueous potassium hydroxide
(excess, 12 hrs, 22*‘ (3.). The mixture was evaporated,
re-dissolved in 5 ml of water and the pH was adjusted to 8.3.
This solution was applied to a chromatography column
charged with prcwashed XAD 2 resin (50 g)-. The column
was washed with water (ca. 250 ml) and then eluted with
methanol. Collection of the appropriate methanol fractions,
and evaporation of the combined fractions in vacuum gave
111 mg of (:)-2-{3-diisopropylamino-1-phcny1propyI)-4-
(1[3-D-glucuronosyloxymethyl)-phenol, sodium salt, amor-
phous colourless solid, m.p. al10—124° C. (dec.), do (4)
0.12. NMR (CD,0D, major isomer): 19.43, 19.67, 33.26,
39.63, 42.27, 48.23, 69.76, 73.55, 74.70, 75.95, 78.03,

107.64, 117.95, 125.51, 127.36, 128.33, 133.83, 134.77,
144.49, 155.36, 176.76.

ll. lncubations of Dilferent Compounds of the
Invention With Human Liver S 9-Fraction

a) Incubation of Unlabelled Substrates

A pooled human liver S 9-preparation was used to show
the in-vitro metabolism of different compoundsof the inven-
tion and to prove the generation ‘of the active metabolite by
enzymatic process.

The pooled human liver S9-preparation was delivered by
Gcntcst, Woburn, Mass, USA.

In a routine assay, 2.5 ,uL of pooled human liver S 9 (20
mg protein','mL, H961, Gentcst, Woburn, Mass, USA) was
incubated for 2 hrs at 37° C. with 40 yM substrate in a" 0.01
M potassium phosphate butferin the present: of NADPH (1
rnM). The reaction was quenched by the addition of con-
centrated perchioric acid and precipitating protein was
removed by centrifugation. The snpematant was adjusted to
pl] 3 with concentrated potassium phosphate solution,
centrifuged, and injected into the I-[PIE for analysk of the
respective products.

The analysis of the non-deuterated compounds was per-
formed by a routine High Pressure Liquid Chromatography
(HPLC) method with UV-detection.

The incubation results expressed in (96) of theoretical
turnover are presented in FIG. 1.

They ranged from 96 to 63.2%. The formation of the
active metabolite is dependent on the substituents both at the
bcnzylic and phenolic side of the respective compounds.
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Explanation:

The prodrugs introduced in theassay show the following
chemical structure:

 
chemical arruuure X-/-Y

Aeo-I-QAc means acetate
HO-I—Ol.’vut means hydroxy Ind 5-butyrate
H0-.-':-0iBut means hydrcxy-and iso-hutyi-ate
iBt1tO-J-OiBt'.tt means inc-butyrate
Buto-i-0B'ut menus n~butyt-ate
P113130-I—0l'r0p mean: proprionate
I-[O-I-0Prop means hydroxy and preprionate
HO-I‘-OM: means hydroxy and acetateB20-I-OB»: means benzoate and benmate
A504‘-OiBut mean: acetate and laobutyrntaeACO-I-CB2 cans acetate and benznate 

h) incubation of Labelled Substrates

The metabolic degradation of the unlabelled hydroxy
metabolite (i.e. Intermediate B) and the deuteriated hydt'oxy-
rnetabolite (Intermediate d2B) were compared in vitro. Used
were the respective enantiomers and the raccmatcs.

The hydroxy metabolite‘ and the deuteriated hydroxy-
metabolite expressed significant differences. in the rate to
produce the corresponding carboxylic acid.

The measurement was performed with an incubation time
of 3 hrs at 37.0” C. in a concentration of 40 ,uM. The
formation of the carboxylic acid from the deuteriated
hydroxy-metabolite showed a significantly decreased veloc-
ity of 10%.

These in-vitro experiments indicate a reduced metabolic
tnmover of the deuteriated compound in vitro, which may
result in higher plasma levels.

c) Receptor Binding Study

W0 94/11337 discloses that the active metabolite has

high aflinity to mnscarinic receptors in the guinea-pig blad-
der. Diiferent compounds of the present invention were
tested in a well established standardized assay, measuring
the binding of [311]-methylscopolamine to recombinant
human M3 receptors BSR-M311 cells transfected with a
plasmid encoding the human muscarinic M3 receptor were
used to prepare membranes in modified Tris-HCI pH 7.4
bttifer using standard techniques. An aliquot of the mem-
brane preparation was incubated with [311]-
rnethytscopolamine in the presence or -absence of ditferenr
concentrations ofseveral compounds of the invention for 60
minutes a 25° C. Nonspecific binding was estimated in the
presence of 1 [AM atropine. Membranes were filtered and
washed times and the filters were counted to determine
the amount of [3H]-methylscopolamine specifically bound.
The following table shows the M350 values of several com-
pounds of the invention in the M3-receptor binding army.
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IggQden wig human M3 rcgfiorsin vino

Predrug IC” [nM]

(+)iIO-1'-OH 8.‘?
(.330-r-on 1-300
(+)E<lO-I-Oifiut 159
{+)rto-r-oaz 1-:2
B20-I-UB2 2400
ALO-I-Gifiut 36130
ACO-I‘-032 5400 

These data clearly showed that derivatization at the phe-
nolic hydrmtyl moiety results in an about 20 times less
potent binding. If both functionalities are derivatined, the
binding is even more dramatically reduced. Furthermore, it
is demonstrated that the enantiomers of the active metabolite

exhibit a marked ditfcrence in the binding characteristics to
human M3 receptors.

lhe. compounds were tested for their -anticholineruie
activity in a standard tissue assay, the guinea-pig ileum. A
segment of ileum was obtained. from Duncan Hartley
guinea-pigs which were sacrified by cervical dislocation.
The tissue was placed under 1 g tension in a 10 ml bath
containing Krebs. solution (pH 7.4, 32' C.) and the
concentration-dependent ability of diiferent compounds to
reduce the methacholine—indu.ced (0.6 p.M) contractile
response was recorded. The N35,, values for the dilferent
substances were calculated and examples are presented in
the following table.

 Anticholiner ‘e activi in

 Prodrug lC,,, [n.M]

(+)HO-I-OH 20'
(-)HO»HJl-I 680
(+)l-IO"-I-Oi.But 5'1
(+)HU~':‘*Q1.51 130
(+)flzO—;I'-OB: 221:
{+)AcO-:'~0iBut 240 

‘these data confirm the results obtained in the receptor
binding assays and demonstrate that the anticholinergic
activity of the compounds decreases with increased deriva-
tization.

cl) Biological Membranes

l)ilI'e_rertt compounds of the invention were tested or their
ability to penetrate the human skin (200 um thick) in the
"Flow through cell” at 32° C. according to Tiemessen et al.
.(Acta' Pharm. Technol. 1998; 3499-101). Phosphate bulfer
(pH 6.2) was used as the acceptor medium. Samples were
drawn at difierent time points and analysed by RP-HPLC
with UV detection 220 um). Permeation profiles were plot-
ted and mean flux rates of dilfcrent substances were calcu-

lated by linear regression analysis; The data obtained for
different compounds oft the invention are summarized in the
following table.
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Pgnegtion through human gig

Flux rate

Ptcdmg u.g:cm*r24 hm]
HO-r'eOH 3
H0-I-Oiflut 150
iBut0-I-Di.l3u1 so
Prop0—!-UPIOP 7'“

Disubstitution of the hydroxy group of HOfi’—Ol-I leads
to e 520-fold increase in skin permeation in relation to the
parent HCI—[—0H. Suprisingly monosubstitution of the
penolic hydroxy group resulted in even higher 50-fold
penetration rate through human skin.

Taken together, these biological data clearly demonstrate
that the compounds of the invention have a reduced aflinity
to bind to human mttscarinic M3 receptors. They exhibit an
increased penetration through biological membranes, e.g.
the human skin, and they are rapidly transformed to the
active metabolite, once they have entered the systemic
cirtrulation as shown by the in vitro metabolism by the
human liver '8 9 preparation.

Thus, the antimuscarinic prodrugs according to this
invention showed a profile that defines excellent prodrugs.

What is claimed is:

1. -A 3,3-Diphenylpropylamine of the general formula I:

Formula I

wherein R and R‘ are independently
a) hydrogen; or
b) formyl, C1-C5 alkylcarbonyl, cycloalkylcarbonyl,

substitutted or uusubstitited arylcarbonylg
with the proviso that R‘ is not hydrogen, methyl or benzyl

when R is hydrogen, and R is not ethyl when R‘ is
hydrogen,

X represents a tertiary amino-group of formula la

Formula Ia

wherein R8 and R9 represent C',—C6 alkyl groups,

which may be the same or different and which to§ethercontain at least three carbon atoms, or R‘ and K may
forth a ring together with the amine nitrogen,

A represents hydrogen (‘H) or deuterium CH), and
their salts with physiologically acceptable acids, their free
bases and, when the compounds are in the form of optical
isomers, the racemic mixture and the individual enemi-
omers.
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2. The 3,3—Diphenylpropylamine as claimed in claim 1,
wherein X is

/CH3‘-H3):——-N

CH(CH:J2

3. The 3,3-Diphenylpropylamine as claimed in claim 2.
selected from phenolic monoesters represented by the gemera] formula II

Formula II

KYO
o H;CYCHgH0 $1 N CH3

A Y

A I El3C
Formula II‘

 
wherein R‘ represents hydrogen, C,—C, alkyl or phenyl.
4. The 3,3-Diphenylpropylamine as chimed in claim 2

selected from:

(:)-formic acid 2-(3diisopropyIamino-l-phenylprcpyl)-4-
hydroxymethylphenyl ester,-

(:)-acetic acid 2—(3-diisopropylamincr1-phenylprepyl)-4»
hydruxymethylphenyl ester,

(:)-propionic acid 2-(3-diiscpropylamino-1-
phenylprcp-yl)—4-hydroxymethylphenyl ester,

(1)-n-butyric acid 2-(3-diisopropylamino-1-
phenylprcpyi)—4-hydrcxymelhylphenyl ester,

(::)-isobutyric acid 2«(3-diiscpr'opy1amino-1-
phenylprcpyl)-4-hydroxymethylphenyl -ester,

R-(+)-isubutyric acid 2-(3-diiscpropyla-mino-1-
pihenylpropyl)-4—hydro'xymethylphenyl ester,

(::)-2,2methylpropionic acid 2-(3-diisopropylam.inc-I-
phenylpropyl)-4-hydruxymethylphenyl ester,

20

56

(:x:)-cyclopentanecarbcxylic acid 2-(3-diisopropylaminm
1-phenyiprcpyl)-tkhydroxymethylphenyl ester,

(:)-cyc1chexanecarbexyl.ic- acid 2-(3-di.isopropy1amine-
1-phenylpmpyl)-4-hydmxymethylphertyi ester,

(z)-benzoic acid 2-(3-di.isoprupyla.t:I:ino-1-phettylpropyl}
4—liydroxymethy1pheny1 ester,

R-(+_)-benzoic acid 2-(3-diis0propylaminc—1~
phenylpropyl)-Lhydroxyrnethylphenyl ester,

(1)-4-rnethy'1b.enzoic acid 2-(3—di1's0pmpylamino-1-
phenylpropyl)-4-hydroxymethylphenyl ester,

(3)-2-methylbenzoic acid 2-(3-diiscpropylarnino-In
pheny1propy1)hydroxymethylphenyl ester.

(:2)-2-aeetcxybenzoic acid 2-(3-diisopropylamino—1-
phenylprupyl)-4-hydroxymethylphenyl ester,

(:I:)—1—I1aphthoic acid 2-(3-diisuprcpylamino-1-
phenylprcpyl)-4-hydroxymethylphenyl ester,

(::)-2—naphthcic acid 2-(3-diisoprcpylaminc-1-
phenylpropyl)-4-hydroxymelhylphenyl ester,

(er)-4-chlarcbenzoic acid 2-(3-diiseprop'ylamino—1-
phenylpropyl)-4-hydroxymethylphenyl ester,

(e)-4-methcxybenzcic acid 2-(3-diiscprcpylaminc-L
phenylpropyl)-4-hydroxymethylpheny1 ester.

(::)-2-rnethcxybenzoic acid 2-(3—diisopropy'1amino-1-
phenylpropyl)-4-hydroxyrnethylphenyl ester,

(1)-4-nitrubenzoic acid 2-(3-diisopropylamino-1-
phenylpropyl)-4-hydrcxymethylphertyl ester, and

(:c:)—2--nitrcbenzcic acid 2-(3-diisopropy}an:1ino~1-
phenylpropyi)-4-hydrcxymethylphenyl ester.

5. The 3,3-Diphenylprcpylamine as claimed in claim 2
represented by the general formula Ill

Formula III

 
wherein R’ is hydrogen, C1-C5 alkyl or phenyl.
6. The 3,3-Diphenylprcpylamine as claimed in claim 5

selected from:

(:)-formic acid 2-(3-diiscpropylamino-lephenylpropyly
4-fcrmyloxymethylphenyl ester,

(:)-acetic acid 4-acetcxy-3-(3-diisopropylaminc-1 —
pheuylpropyl)-benzyl ester,

(:) —propiouic acid 2-(3-diisopropylarninm 1-
phenylpropyl)-4-propicnyloxymethylphenyl ester,

(=)-n-bu lyric acid 4--n-bu tyry1oxymethyl-2,-(3.-
diiseprcpylamiuo-1-phenylprcpyl)-phenyl ester.

(at)-isobu tyric acid 2-(3—diisopropylaminc-1-
phenylpropyl)~4—isobutyryloxymethylphenyl ester,

(1)-2,2-dimethylpropionic acid 3~(3-di1'sopropylamin'o-1-
pl:enylpropyl)—4—(2,2-dimethyl]:ropionyloxy)—bet1zyl
ester,
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(:)-benzoic acid 4-benzoyloxymethyl-2-(L
diisopropylamino-1-phenylpropyl)-phenyl ester,

R-(+)-beuzoic acid 4-benzoyloxymeth_yl-2-(3-
diisopropylamino-Lphcnylpropyl)-phenyl ester,

(:)~pent-4-enoic acid 2-(3-diisopropylarriino-L
phenylpropy1)-4-(pent-4-enoyloxymethyl)~phenyi
ester,

qrclic oct-4—ene-1,8-dio-ate of Intermediate. B,

cyclic octane-1,8-dioatc of Intermediate. B, and
poly-co-DL-lactides of Intermediate B, said Intermediate

13 having the formula

10

on H, cu, 15

no Q NW/CH3
H,c 20

O
7. The 3,3-Diphenylpropylamine as claimed in claim 2 25

selected from mixed diesters represented b.y the generalformula IV

35

wherein R’ is hydrogen, C1-C5 alkyl or phenyl, and
R’ represents hydrogen, C1-C6 nlkyl or phenyl with the

proviso that R’ and R’ are not identical.
8. The 3,3-Diphenylproyyiamine as claimed in claim 7

selected from:

(;:)-acetic acid 2--(3-diisoprop3_dan1ino-1-phenyIpropy1)~4-
formyloxymethylphenyl ester,

(::)—benzoic acid 2-(3—diisopropy1a.mi1:I_o-1-phenylpropyl)-
4-formyloxyniethylphenyl ester,-

(:)-benzoic acid 2-(3-»diisoprop.ylarnino-1-pheny1propyl)-
Lacemxymethylphenyl ester, R—(+)-benmic acid 2-(3-
diiscpropylamiao-1~pheny'lprapyl)-4-
acctoxymethylphcnyl ester,

(:)-1' sebutyric acid 4-aceto xymeti1yl-2-(3-
diisopropylamino-1-phenyipropyi)-phenyl ester,

R-(+)-isobutyric acid 4-acetoxyrnethyl-2-(L
diisopropylamino-1-phenylpropyl)-phc-uyl ester,

(1)-2,2-dimelhylpropionic acid 4-acetoxy—3—(3-
diisopropylamino-1-phenylprepyl)-benzyl ester,

-(x)-2,2-dimethylpropionic acid 4-acetoxyrnetl:iyl-2-(3-
diisoprupylamino-1-phenylpropyl)-phenyl ester, and

45

S 0.

6f!
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(:)—benzoic acid 4-benzyloxy-3-(3-di.isopropy1a.mino-L
phenylpropyl)-benzyl ester.

9. The 3,3-Diphcnylpmpylamine as claimed in claim 2

5 selected from benzylic monoesters represented by the gen-
eral formuia V

 
wherein R‘ is hydrogen, C,-C5 alkyl or pheny].

10. The 3,3-Diphenylpropylamine as claimed in claim 9
selected from:

(:)-formic acid 3-(3-diisopropyl-amino-1-phenyIpropyl)-
4-hydroxybenzyl ester,

-(az)-acetic acid 3-(3-diisopropylamint»1-phenylpropy1)-4-
hydroxybenzyl ter,

(::)-propionic acid 3-(3~diisopropy1amino-1-

phenyipropyl)-4-hydroxybenzyl ester,

(=)-butyric acid 3-(3-diisopropy1amino-1-phenylpropyi)-
4~hydroxybenzyl ester,

(1)-isobutyric acid 3-(3-diisopropylamino-1-
phenylpropyl)-4-hydroxybenzyl ester,

(2)-2,2-dirnethylpropionic acid 3-(3-diisopropy1an1ino—1-
phenylpropyl)-4-hydroxybenzyi ester, and

(::)-benzoic acid 3-(3-diisopropylamind1—phenylpropyl)-
4-hydrmtybenzyl ester.

11. A 3,3—Dipl1eny1prop.ylami.ne selected from

(i) compounds of the formulae IX and IX’

Fcrmula IX
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-continued

Formula IX‘ fi
5 R1—c—-no

wherein LG repremnts a leaving group selected from
halide, carboxylate and imidazolide in an inert so!-

10 vent in the presence of a condensing agent.

14. A process for the preparation of benzylic rnonoesters
according to claim 9, which comprises treatment of a
compound of the formula 15

OH H;._ CH;

20 H0 0 N C113
wherein u and p are the same or different and range Y

from 0 to 6, A A RIC
(ii) Poly-co-DI.-Iactides of 2-(3-diisopropylaminm

phenylpropy1)—4—hydroxymethy1pheno1 and

their salts with physiologically acceptable acids, their free 25
bases and, when the compounds are in the form ‘of optical
isomers, the racemic mixture and the individual enanti-

"'mer5' at room temperature and under anhydrous conditions with
12' Pr°°e$ ff" the Pr°‘:]u°1i°" of Phenolic momcsms activated esters in the presence of enzymes selectedaccording to claim 3, which oompnscs treatment of a . _

30 from hpases or esterases.compound of the formula
15 . A process for the preparation of mixed diesters accord-

OH Hy CH3 ing to claim 7, which oompfises acylation of a benzylic
CY monoester represented by the general formula V

 Hac Formula V

on I-13C ctr,

T C";

with an equivalent of an acylating agent of formula \“/A Y
O A H3C

R'—c—Lo

wherein LG represents a leaving group selected from _ _
halide, carboxylate and imidazolide in an inert soI- so or of a phenolic monoester represented by the formula 11
‘vent in the presence of a condensing agent.

13. A process [or the production of identical diesters

according to claim 5, which comprises treatment of a Fnmulm
compound of the formula R1 0

OH H C CH

’ \|/ ’ o H;C\rCHg
HO N CH3 no N

A Y Y
A H3C 5" H C

 3
with at least two equivalents of the acylating agent of

formula

CH3.

 
65
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16. A 3,3-Diphenylpropylamjne of the general formula
VII‘: Formula 11'

Formula VII‘
5

10

15

20

25

19. Aprocess for the production of phenolic monoesters
according to claim 18, which comprises treatment of two
equivalents of a compound of the formula

wherein R is 31) OH H CH
a) hydrogen; or ’ ’
b) formyl, C1-C5 alkylcarbonyl, cycloalkylcarbonyl,

substituted or unsubstituted arylcaibonyl; H0 N CH:

X represents a tertiary amino group of formula Ia A Y
35 A H c:1

Formula Iii
RE

I

R9 -to

with an acyleting agent of formula

wherein R” and R9 represent non-aromatic hydrocarhyl

groups, which may be the same or different and 0 0 0which together contain at least three carbon atoms, Hn1_(l_(CH:>l_l]_}m M l.|_._(CH2)_(|:
and wherein R“ and R” may form a ring together with ‘
the amine nitrogen, O

Y and‘ 2. independently represent a single bond between

the (CH2), group and the carbonyl goup, 0, S or NH, wherein Hal represents ii halogen atom.
1 - 20. A harmaceutical com sition com risin it 3 -

3:3??? :l::1mgen( H) or deuterium FH), 50 diphenylpfnpylmim new1_din:°!o my one 01;cl bk1%’
_ _ ' _ _ _ . 11 and 16-18 and a pharmaceuncally acceptable camer.

their salts wiih physiologically acceptable acids, their free z1_ Amamod of am-agonizing 3 muscmhgc mxpmn the
l_39535 and» When l-h3_ °°‘—"1P°“fid5 are in “.19 1:91.73“ 0f °P.fi°3_1 method comprising contacting the receptor with a compound
isomers, the raoemie mixture and the individual ena.nti- 55 awarding 30 my (mg of claims 1_10, 11 and 16_13_
omers. . _ I 22. Ametliod of treating a disease in a mammal that is

17. The 3.3-Piphenylpmpylammes as claimed in claim amenable to treatment by antagonizing muscarinic receptors
15. wherein X is in the mammal, the method comprising adrninJ'slei'i'.ng an

amount of a composition according to claim 20 efi'ective to
diminish or eliminate symptoms of the disease.

23. The method according to claim 22 wherein the disease
is urinary incontinence.

“(C393 24. The method according to claim 23 wherein the mam-ma! is ii human.

18. The 3,3-Diphenylpropylamine as claimed in claim 11, as 35- A 3:3-D1Ph="Y1P'°PY‘“°'"'= Same“ 5°“?
.~;e.leeted [mm phenolic rnonoesters represented by the gen- (:t)-malonic acid his-[2-(3—diisopropylamino-1-
eral formula II‘ phenylpropyl)-4-hydroxymethy1pheny1]ester,

CH(CH!)z
—N

50
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(:)-succinic acid" bis-[2-(3-diisopropylamino-1- 26. The3;3-Diphenylpropylamine-ofclaim2,\vhereiu the

phenylpropy1)4-hydroxymethyl-I=h=nY1]ester. 3,3-Dipheuylpropylamine is R-(+)-isobutyric acid 2-(3-

(:)—pcntauedioic acid bis-[2-(3-diisopropylamino-_1- diisoprapylamino-1-phcnylpropyl)-4-hydrexymethylphenyl

PMHVIPTUPYD‘4'hYd1'°¥Ym9fl1Y1'Ph°“Yl]°5l°13 31113 5 ester or a pba1maccuticaJJy acceptable salt thereof.
(x)-hexanedioi: acid his-[2-(3-diisopropylamine-L

phenyipropyl)-4-hydroxymclhyIphenyl]estcr. 1: 4- :1: 1- It
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UNITED STATES PATENT AND TRADEMARK omen

CERTIFICATE OF CORRECTION

PATENT NO. : 6,713,464 B1

DATED : March 30, 2004

1NVENTOR(S) : Claus Meese and Bengt Sparf

ft is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 4

Line 9, delete "hydrocaryl" and insert therefor -- hydrocarbyl --.
Line 43, delete "R8 """ R9” and insert therefore -— R3 and R9 --.

Column 8

Line 21, after "formula" add -- 111 ~-.

Column 9-

Line 18, delete "R" and insert therefor — R2 --.

Column 10

Line 49, delete "2-trimehylsilanyl" and insert therefor -- 2-trimethylsilany --.

Column 11

Line 9, delete "3-d4isopropyl" and insert therefor —— 3-diisopropyl

Column 13

Line 47, delete "he" and insert therefor — the

Column 14

Line 38, after "formula" delete "I"' and insert therefor -- II‘ --.

Column 17

Line 64, delete "can, be" and insert therefor -- can be --.

Column 18

Line 23, delete "precared" and insert therefor -- -prepared --.

Column 24

Line 31, delete "phosphae" and insert therefor —— phosphate --.

Column 26

Line 49, delete "7S,2R" and insert therefor -- 1S,2 --.

Column 31

Line 53, delete "69.61" and insert therefore —— 169.61 --.

Line 56, delete "duisopr'opylamine" and insert therefor -- diisopropylamin --.

Column 32

Line 11, delete "13—(2" insert -- [3-(2 —-.
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT N0. : 6,713,464 B1 Page 2 of 3
DATED : March 30, 2004

INVENTOR(S) : Claus Moose and Bengt Sparf

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

gplumn 34,

Line 21, delete "R-(+)" and insert therefor -— S-(+) ~-.

Column 38

Line 4, delete "Eaters" and insert therefor -- Esters --.

Column 39

Lines 47 and 55, delete “Intermediate B 3 (0.50)" and insert therefor

-- Intermediate B (0.50) --.

Column 40

Line 6, delete "127.8" and insert therefor —- 127.58 --.

Line 8, delete ''34.27‘‘ and insert therefor -- 134.27 --.

Line 62, delete "Diisopropylamlno-7-phenyl" and insert therefor

-- Diisopropylamino-1-phenyl --.

Column 41

Line. 61, delete "121.80" and insert therefor —— 131.80 --.

Column 45

Line 11, delete “isopronoxyrnethy1pheno1"and insert therefor
-- isopropoxyrnethylphenol --.
Line 14, delete "140.400" and insert therefor -- 140.4 °C --.

Line 44, delete "diisocyanaze" and insert therefor -« diisocyanate

Column 47

Line 30, delete "amino)ace-tic" and insert therefor -— an'n‘no]acetic --.

Line 53, delete "4-C2-" and insert therefor -- 4-[2- --.

Column 5 1

Line 4, delete "cave" and insert therefor -- gave --.

Line 53, delete "perehioric" and insert therefor -- perchlorie. -.

Column 52

Line-21, delete "Propo-/" and insert therefor -- PropO-/ --

Line 54, delete "receptors" and insert therefor -- receptors. --

Column 53 _
Line 56, delete "tested or’-' and insert therefor -- tested for ~—.

Line 66, delete "oft he" and insert therefor -— of the --.
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT N0. 2 6,713,464 B1

DATED : March 30, 2004

1NVENTOR(S) : Claus Moose and Bengt Sparf

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown beiow:

Column 55

Lines'25-48, delete formula 11.

Line 53, delete "3diisopropy1" and insert therefor -- 3-diisopropyl -—.

Line 66, delete "2,2-ntethylpropionic" and insert therefor

-- 2,2~dirnethy1pro.pionic -—.

Column 56

Line 13, delete "propy1)hydroxy1 " and insert therefo -- propyl)-4-hydroxy

Column 57

Lines 54-58, insert a line break before the compound "R-(+)- benzoic acid 2-(3-
diisopropylamino-1-phenylpropyl)-4-acetoxymethylphenyl ester".

Signed and Sealed this

Thirty-first_ Day of May, 2005

-ION W. DUDAS

Director ofrlle United States Patent and Trmimrark Ojfice
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ATTORNEY DOCKET NO. 12961146103

US PATENT APPLICATION NO. 11/201,756

Navel Derivatives of 3,3-Diphenylpropylamines

EXHIBIT G
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U.S. Patent Feb. 22, 2005 US 6,858,650 B1

Figure 1

Reaction diagram 1

(1), (ii), (iii), (iv), (v) stand for: (i), LiAlH4, (ii),

Raney nickelffig, (iii), Megcfl-Cocl, Etgfl, (iv), fumaric acid,

(V), hydrochloric acids; R stands for isopropyl (iPr)

(iii) (iv or V}
OH

-—---D» 1 ——————————b- ‘all or :21:

k R-:L-Pr R31" Pr

6 3. 3 K‘C.|H3C4
b:X=C1

v
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STABLE SALTS OF" NOVEL DERIVATIVES
OF 3,3-DIP!-IENYLPROPYLAMINES

This application was filed under 35 U.S.C. 371, and is the
US. National Stage of PCT/EP00/11309, filed 5 Nov. 2000.

This patent application claims the benefit of priority
under 35 U.S.C. §I19 of German Patentfitpplication No. 199
55 190.1, tiled Nov. 16, 1999. German Patent Application
No. 199 55 190.1 is incorporated herein in its entirety by
reference.

‘The present invention concerns highly puts, crystalline,
stable compounds of novel derivatives of 3,3-
diphenylpropylamines in the form of their salts, a method for
manufacturing these and highly pure, stable, intermediate
products.

From document PCT/EP99f03212 novel derivatives of
3,3-diphenylproprylamines are known.

These are valuable prodrugn for the treatment of urinary
incontinence and other spasmodic complaints, which over-
come the disadvantage of the active substances available to
-date, namely inadequate absorption of the active substance

pry biological membranes or the unfavourale -metabolism ofese.

Furthermore these novel prodrugs have improved phar-
macokinetic characteristics compared with Oxybuty-nin andTolterodin.

Preferred compounds from the gmup of these novel
derivatives of 3,3-diphenylpropylarincs are esters of all-
phatic or aromatic carboxylic acids with thegeneral formula
A referred to below

Ho O elk

O A

in -which R denotes C,-C5-all-tyl, Cg—C,0-cycloalkyl or
unsubstituted or substituted phenyl. These can occur in their
optical isomers fonn as racernic mixtures and in the form of
their individual enantiomers.

Compounds with the structure of formula A do, however,
have low solubility in water. This restricts their oral bio-
availability.

Finally, monoesters of the structure, as shown in formula
A, have a tendency towards intermolecular transestcn'fica-
tion. During long periods of storage, therefore, as the content
of the compounds with the structure of general formula A
drops an increase in diesters and free diol can be detected.

Basically salts of the compounds of general formula Acan
be obtained if solutions of the compounds of formulaA(base
component) are purified with solutions of acids in suitable
solvents, but the salts obtained in the form of solid matter
can prove to be altogether amorphous and/or hygroscopic
and cannot be directly crystallized from the normal solvents
either. Such salts have inadequate chemical stability to be
galenically processed as valuable pharmaceutically active
substances.

"Surprisingly, it has now been found that the abovemen-
tioned disadvantages can be avoided if compounds with the
structure of general formula A, once they have been pre-
pared under a special reaction process, are convened with a
physiologically compatible inorganic or organic acid with
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general. formula H~X, in which ‘X represents the ective
acid residue, into their respective salt with general ormula

Ho OJLR Form I

O ,.,,J\
/l\ x.

The problem for the present invention is therefore to
provide. highly pure, crystalline, stable compounds of novel
derivatives of 3,3—diph'enylpropyla.mines in the form of their
salts, that avoid the stated disadvantages and are well suited
to use in pharmaceutical-technical formulations and can be
processed into these.

A further problem for the present invention is to provide
a method for manufacturing such highly pure, crystalline,
stable compounds in the form of their salts, as well -as highly
pure, stable intermediate products.

The final problem for the invention is to provide a method
for manufacturing the abovementioned compounds with
which a high yield of the products of the process and the
respective intermediate products can be obtained chemo- or
regioselcctively.

This problem is solved in that highly pure, crystalline,
stable compounds of the 3,3-diphenylpropylamines in the
form of their salts with general formula I are provided,

Formula I

in which R denotes C,-«C,-alkyl, C3-C1‘,-cycloalkyl, sub-
stituted or unsubstituted phenyl and X‘ is the acid residue of
a physiologically compatible inorganic or organic acid.

In accordance with a design of the invention the salts of
general formula I can contain the respective acid residue X‘
of the acids mentioned below:

hydrochloric acid, hydrobromic acid, phosphoric acid,
sulphuric acid, nitric acid, acetic acid, propionic acid,
palmitic acid, stearic acid, maleic acid, fumaric acid,
oxalic acid, succinic acid, DL-malic acid, L—(-)-malic
acid, D-(+)-malic acid, DL-tartaric acid, L-(+)-tartaric
acid, D-(—)-tartaric acid, citric acid, L-a'spa.rtic acid,
L-(+)-ascorbic acid, D-(+)-glucuronic acid,
2-oxopropionic acid (pyruvic acid), furan~2~carboxylic
acid (tnucic acid), benzoic acid, 4-hydroxybenzoic
acid, salicycllc acid, vanillic acid, 4—hydroxycinammic
acid, gallic acid, hippuric acid (N-benzoyl-glycine),
aceturic acid (N-aectylglycine), phloretinic acid (3-(4-
hydroxyphenyl)-propionic acid), phthalic acid, meth-
anesulfouic acid or orotic acid.
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In accordance with a ftuther design form of the invention
R-configured cotnpounds with general formula 2 are pro-
vided

Formula 2

 
in -which R denotes C,~C6-alkyl, -C‘.._,—C,,,-cycloalkyl, sub-
stituted or unsubstituted phenyl and X‘ is the acid residue of
a physiologically compatible inorganic or organic acid.

In accordance with an advantageous design form of the
invention the compounds in the form of their salts of general
formula 2 can contain the respective acid residue X’ of the
acids mentioned below:

hydrochloric acid, hydrobrornic acid, phosphoric acid,
sulphuric acid, nitric acid, acetic acid, propionic acid,
palmitic acid, stearic acid, maleic acid, furnaric acid,
oxalic acid, succinic acid, DL~ma1ic acid, L-(-)-malic
acid, D~(+)-malic acid, DL-tartaric acid, L-(+)-tartaric
acid, D-(--)-tartaric acid, citric acid, L-aspartic acid-,
L-(+)-ascorbic acid, D—(+)-glucuronic acid,
2-oxopropionic acid (pyrttvic acid), furan-2-carboxylic
acid (mucic acid), bennoic acid, 4-hydroxybenzloic
acid, salicyclic acid, vanillic acid, 1-'_i-hydroxycinarnmic
acid, gallic acid, hippuric acid (N-benzoyl-glycine),
aceturic acid (N-aectylglycine), phloretinic acid (3-(4-
hydroxyphenyl)-propio'nic acid), phthalic acid, meth-
anesulfonic acid or orotic acid.

Preferred compounds of the present invention are the salts

R-(+)-2-(3—'diisopropylamino-l-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester hydrogen fuma-
rate and

R-(+)-2~(3-diisopropylarnino-1-phenylpropyl)-4-
hydroxyrnethylphenylisobutyrate ester hydrochloride
hydrate.

I-‘urthermore, compounds are preferred in which It stands
for cyclcpropyl, cyclobutyl, cyclopentyl, cyclobcxyl, 4-(1-
cyclo-propyl-rnethanoyloxy)-phenyl, 4-(1-cyclobutyl-
methanoylcxy)-phenyl, 4-(1-cyclohexyl-methanoyloxyy
phenyl or 4-(2,'2-dimethyl-propanoyloxy)-phenyl and X
denotes chloride.

Particular preference is for [(R)-3~(2~{1-[4-(1-
cyclopropyl-methanoyloxy)-phony]]-rnethanoyloxy}-5-
hydroxymethyl-phenyl)-3- heny1- ropyl]~diisopropyl-
ammonium chloride, [(R -3-(2- 1-[4-(1—_cyclobutyl-
methanoyloxy)-phenyl]-methanoyloxy}-5-hydroxymethyb
phenyl)-3-phenyl-propyl]-diisopropyl-ammonium chloride,
[(R)-3-(2-{1-[4-(1-cyclohexyl-methanoyloxy)-phe_ny1]-
methanoyloxy }-5-hydrox-yn:tethy1—phe'ny1)-3-phenyI-
propyl]-diisopropyl-ammonium chloride, [(R)-3-(2~{1.-[4-

(2,‘2-dirnethyl-propanoyloxy)-phenyl]-methanoyloxy}-5-
hydroxyrnethyl-phenyl)-3—phenyl-propyl]-d11snpropyl-
ammonium chlortde, {(R)-3—[2~(1~cyclopropyl-

tnethanoyloxy)-S-hydroxymethyl-phony?-3-phenyt-propyl}-diisopropyl-ammonium chloride, (R)«3-[2-(1-
cyclobutyl-methanoyloxy)-5-hydroxymethyl-phonyl]-3-
phenyl-propyl}-diisopropyl-ammonium chloride, {(R)-3-[2-
(1-cyclopentyl-methanoyloxy)-5-hydroxyn1ethyl-pheny1]-
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3-phenyl-propyl}-diisopropyl-ammonium chloride and
{(R)-3-[2-(1-cyc1ohexyl-methanoyloxy)-5-hydroxymethyl-
phenyl]-3-phenyl-propyl}-diisopnopyl-ammonium chloride,

In the compounds of the present invention the expression
“alky1" preferably stands for a straight-chain or branched-
chain hydrogen group with between 1 and 6 C-atoms.
Special preference is for methyl, ethyl. propyl, isopropyl,
butyl, isobutyl, pentyl and hexyl. The expression
“cycloa-lkyl" designates "cyclical hydrogen groups, that have
between 3 and 10 hydrogen atoms, that may also contain
suitable substitutes in place of the hydrogen atoms.

The expression “phenyl” designates a —C5H.5-group. that
may be substituted or unsubstituted. Suitable substitutes can
be, for example, alkyl, alkoxy, halogen, nitro and amine. The
expression “alkoxy” has, with respect to the alkyl
component, the same meaning as already given above -for
“alkyI". Suitable halogens are fluorine, chlorine, bromine
and iodine atoms

The present invention also includes methods for manu-
facturing the compounds in accordance with the invention of
general formula I as well as valuable intermediate products.

The method is characterised by chemo- and regioselec—
tivity.

Compounds of General Formula I

Formula I

in which R denotes c,—c,-nay}, <:,—cm.—cyc1oa1k_yl, sub-
stituted or unsubstituted phenyl and X" is the acid residue of
a physiologically compatible inorganic or organic acid, are
that

a) a compound of -formula III

Formula Ill

 

 
 A

A

is split with a hydrogenation agent to -form a compound of
formula V
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Formula V
0

H3C

‘‘° 0 OH

/16

whereupon

b) the compound of formula V so obtained is converted
with agent, in order to give a compound of formula VI

Formula VI

no '

 
 

OH

.._LNJ\
A

which

n) is converted with an acylation agent, in order to obtain
of formula A

no ®

0

Formula A

0

A

N

A

in which R has the significance stated above, which cl) is
converted with a physiologically compatible inorganic or
organic acid to form a compound of formula I
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Formula I

in which R denotes C1-C5-a1kyl_, C3-C1‘,-cycloalkyl, unsub-
stituted or substituted phenyl and X- is the acid residue of
a physiologically compatible inorganic or organic acid.

In accordance with the invention, for the manufacture of
the compounds of general formula I hydrochloric acid,
hydrobromic acid, phosphoric acid, sulphuric acid, nitric
acid, acetic acid, propionic acid, palmilic acid, stcaric acid,
malcic acid, fumaric acid, oxalic acid, succinic acid,
DL-malic acid, L-(-)-malic acid, D-(+)-malic acid,
DL-tartaric acid-, L-(+)-tartaric acid, D-(-)-tartaric acid, cit-
ric acid, I.-aspartic acid, L—(+)-ascorbic acid, D-(+)-
glucuronic acid, 2-oxopropionic acid (pyruvic acid), furan-
2-carboxylic acid (mucic acid), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinammic acid, gallic acid, hippuric acid
(N-benzoyl-giycine), aceturic acid (N-aectylglycine). phlo-
retinic acid (3-(4-hydroxyphenyl)-propionic acid), phthalic
acid, methancsulfonic acid or orotic acid are used.

in accordance with an advantageous further development
of the invention a method for the manufacture of

R-configured compounds of the general formula 2 is
"described,

Formula 2
H0

 
in which R denotes C,—C,-alkyl, C3-Cm-cycloalkyi, sub-
stituted or unsubstituted phenyl and X’ is the acid residue of
a physiologically compatible inorganic or organic acid, in
that"
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a) a compound of formula 3 Formula 1

Formula '3

X J5 in which R has the significance stated above, which
-d) is convened with a physiologically compatible inor-

ganic or organic acid to form a compound of formula

 
 

 

  
-is split with a hydrogenation agent to form a compound of 10 2
formula 5 Pam,“ 2

HO 0

Forrmalafi J\0

_ 25 o R

H3L\O K

0H L I K
30 N“

N

A 35 in which R denotes c,—c,-a11cy1.c,-c,,,-cycloatkyl, unsub-
stituted or substituted phenyl and X- is the acid residue of

a physiologically compatible inorganic or organic acid.

Advantageously in order to obtain compounds of general
whereupon -40 formula 2, in accordance with the method hydrochloric acid,

hydrobromic acid. phosphoric acid, sulphuric acid, nitric
_ _ acid, acetic acid. propionic acid, palmitic acid, stearic acid,

1’) ‘h° °°mP°“nd °f f°"'"“ia 5 5° °b‘am°d 13 °°nV°“°d maleic acid, furnaric acid, oxalic acid, succinic acid,
with a reducing agent. in order to give a compound of DL-malic acid, L-(—)-malic acid, D-(+)-malic acid,
formula 6 ‘5 DL-tartaric acid, L-(+)-tartaric acid, D-(—)-tartaric acid, cit-

ric acid, L-aspartic acid, L-(+)-ascorbic acid, D-(+)
p,,,,,,,_,], 5 -glucuronic acid, 2~oxopropionic acid (pyruvic acid), fume-

" 2-carboxylie acid (rnucic acid), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vauillic acid,

_ 50 4-hydroxy'cinammic acid, gallic acid, hippuric acid
0!! (N-benzoyl-glycine), aceturic acid (N-aectylglycine), phlo-

relrinie acid (3-(4-hydroxyphenyl)-propionic acid), phthalic

l-10

 
 acid. me-thanesulfonie acid or orotic acid are used.

L k 55 Particular advantageously, on the basis of the crystalline
N R-(-)-4-bennyloxy-3-(3-diis.oprop.ylamino-1-phenyl-

propyl)benzotc acid methyl ester, the highly pure, crystalline
intermediate product R-(-)-3-(3-diisopropylamino-phenyb
propyl)-4-hydroxy-benzoic acid methyl ester is prepared,
which is reduced to R-(+)-2-(3-diisopropylamino-1-
phenylprupyl)-4-hydroarynlethylphenol, is finally acylated
in a suitable manner and is then convened with a physi-
ologically compatible inorganic or organic acid under spon-

which laneous crystallization to the respective highly pure,
6.5 crystalline, stable salt.

c) is converted with an acylation agent, in order to obtain Depending on the acid chloride used, compounds of
a compound of formula 1 general -formula 1 are obtained,
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Formula 1

 
in which R denotes C1-C5-allryl, in particular isopropyl,
C3—C,o-cycloalkyl or unsubstituted or substituted phenyl.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to obtain the compounds in accordance with -the
invention in the form of their salts the special reaction
process via particular intermediate stages and individually
identifiable intermediate products is crucial.

This is explained using reaction diagram 1 (see FIG. 1),
in which the conversions with R-configured compounds are
descnbed, but without this being restrictive.

In this:

3-R-(-)-4-bcnzyloxy-3-(3—diisopropylamino-1-phenyl-
propyl)-bcnzoic acid-methyl ester

4-R.-(+)—[4-benzyloxy-3-(3-diisopropylam.ino-1~phenyl-

propyl)-phenyl}-methanol

5-R -(—)-3-(3-diisopropylarnino-pbenyl-propyl)-+
hydroxy-benzoic acid methyl ester

6-R-(+)-2-(3—diisopropylamino-1-pheny1propyI)-4-
hydroxymethylphenol

1-R—_(+)-2-(3-diisopropylarnino-1-phenylpropyl)-4-
hydroxyn-lethylphenyl-isobutyrate .ester

2a-R-(+)-2-(3-diisopropylamino-1-pheny1propyl)-4-
hydroxymethy-lphcnyl-isobutyrate ester hydrogen
iurnarate

2b -R—(+)-2-(3—diiscpropylamino-1 —phenylpropy1)-4-
hydroxymethylphenyl-isobutyrate ester hydrochloride.
hydrate

In accordance with the reaction process explained in the
embodiment the preliminary stage 3 (R-(—)—4-benzyloxy-3-
(3-diisopropylamino-1-phenyl-propyl)-benzoic acid-
Inethylester) is prepared in crystalline, pure form.

Using normal methods—such as BB'r3, AlCl3—but pref-
erably by means of hydrogen gas via Raney nickel in
methanol as the solvent at room temperature (RT), prelimi-
nary stage 3 is "split "into 5- (R-(-)-3-(3-diisopropylaminm
phenyl-propyl)-4-hydroxy-benzoic acid methylester. This
develops in highly pure, crystalline form (melting point
143.’/’° C.).

Finally, using a suitable reducing agent—-such as 'NaBH.,/
Et0H—preferably LiAlH., '5 is reduced into an inert solvent
at low temperature (--78° C. to +10" C.) and the compound
6 (R-(+)-2-(3-diisopropylamino-1-phenylpropyl)-.4»
hydroxymethylphenol) is obtained. The compound 6 is
obtained in a highly pure state and can be crystallised from
a aritable solvent such as ethyl acetate-. The colourless,
compact grained material has a melting point of 102.3“ C.
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This is surprising in that the compound 6 in the state of the
-art is described as an amorphous solid.

Compound 6 is now acylated with very good yield and
regio- and chemoselectivity, into a phenolic ester. This
reaction is performed at RT or low temperatures with an
equivalent acid chloride in the presence of a base in a

suitable solvent. Suitable solvents are ethyl acetate,
dichlorornethane, tetrahydrofurane, acetonitrile or toluene.

The reaction is preferably performed with isobutyrylch1o-
ride as the acid chloride and triethylamine as the base at the
abovementioned temperatures. The 1 (R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-
hydroxytnethylphenylisobutyrate ester) then obtained,
occurs with such purity that with solutions of the furnaric
add in suitable solvents spontaneous crystallisation starts
with the formation of the hydrogen fumarate salt 2a.

This salt has a high melting point of 103° C., is stable at
RT, is non-hygroscopic and does not contain crystallose
agents. It can be recrystallised as often as desired.

If instead of fumaric acid anhydrous hydrochloric acid is
used—for example as an etherie solution—salt formation
also takes place with the crystalline product 2b (R-(+)—2-(3-
diisopropylamino-1-ph'enylpropyl)—4-
hydroxymethylphenyl-isobutyrate ester hydrochloride
hydrate being obtained.

Following a further recrystallisation the product 2b has a
melting point range of 97-106“ C.

Finally the product 2b can particularly advantageously be
obtained by the following variants of the inverse reaction
process, starting with the compound 6 of reaction diagram 1.
The product 2!) can thus be obtained without the addition of
an external acid-intercepting base, as explained in the fol-
lowing.

Solutions of 6 (R-(+)-2-(3—diisopropylamino-1-
phenylpropyl)-4-hydroxyrnethylphenol) are dripped into
solutions of isobtltyrate chloride, so that under suitable
polarity conditions the anhydrous product 2b rapidly crys-
tallises out. 2b is very hygroscopic.

If the abovementioned reaction is carried out in a humid

solvent, that contains at least one mole equivalent of water,
a stable and crystalline, hydrate-containing product '2b is
obtained, that has the abovementioned melting characteris-
tics.

The compounds in accordance with the invention of
general formulae 1 and 2 are suited to bulk material.

Of particular advantage arc the highly pure compounds of
general formulas Ill, V, VI, 3. 5, 6 and 7 which can be
obtained.

Compound of Formula II!

Formula ill
O

max‘0

/K
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Compound of Formula V Compound of formula 6

F01'D‘|.ll1I V Formula .6
HO

 
 KL

»\ ”‘
Cornpound of Formula VI F°““"‘1‘7

Formula VI 20 Owk
O 0H0  

OH *0 O Y
25 O  .O \\\/N’ Cr.-‘ H\|/D A 0

[(l*~l)h-3-(2-{%-[4](%1&-iiifigiél$:pt;nriy10xy)-phfny1]-meane-oox---- ,- e -ranoox-

C°"‘P°‘md °f F°1‘m“1‘* 3 phenyl]-rnyethgne-oyloxymethyl}-pliegyl?-3-plrengi
35 prnpyl]-diiscrpropyl-anrmonium-chloride.

Foflfiula 3 The abovementioneci compounds III, V, VI, 3, 5, 6 and 7
are particularly suited to use in each case as a highly pure,
crystalline. stable intermediate product in the manufacture
of pharmaceutically useful compounds.

Of particular advantage are compounds for use as an
4” intermediate product in the manufacture of R-(+)-2~(3-

0 diisopropylamino—l-phenylpropyl)-4-
. hydroxymethylphenylisobutyrate ester hydrogen fumarate
‘ and R -(+)—2-(3-diisopropylamino-1-phenylpropy1)-4-

L /K hydroxymethylphenylisobutyrate ester hydrochlorideN

Compound of Formula 7

 

 

 45 hydrate.
Finally, the method can be carried out in a particularly

A advantageous way by converting a compound of generalformula 6 (see reaction diagram 1) with an equivalent
isobutyryl chloride in the presence of triethylamine using

5.3 one of the respective solvents ethylacetate,
Compound of Formula 5 dichloromethane-, tetrahydrofurane, -acetonilrile or toluene

regio- and chemoselectively into R-(+)-2-(3-
mm],-5 diis_opropy1arnino-1-phcnylpropyl)-4-

hydroxymethylphenylisobutyrate ester.
In accordance with the invention R-(+)-2-(3-

diisopropylaminm1—ph-enylpropyt)-4-
hydroxyrnethylphenylisobutyrate ester is particularly suited
to conversion with fumaric acid or hydrochloric acid with
the formation of the respective salt.

The following embodiments explain the invention.
"3 Experimental

1. General

All eompounds have been fully characterised by ‘H. and
“C NMR-spectroscopy (Bruker DPX 200). The stated
chemical displacements in the "3C-NMR-spectra (50 MHz,

55 ppm values stated) refer to the solvent resonances of CDC'l3
(77.10 ppm) ‘H NMR data (CDCI3; 200 MHZ, ppm) refer to
internal tetramethylsilane).

55
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Thin layer chromatography (DC, Rf given) was carried
out on 5x10 cm E. Merck silica gel films (6.0F254), and the
stains were revealed by fluorescence erasure or by spraying
with alkaline potassium permanganate solution.

Absorbent systems were: (1), n-hexane/acetone’
triethylamine (70/20/10, vfv-%); (2 , toluenefacetonel
methanol/acetic acid (7015/2.015, WV-.% .

The optical rotations were measured at a wavelength of
589.3 nm (sodium D-linc),_ at room temperature using etha-
nol as a solvent (apparatus: Perkin Elmer Polarirneter Type
241), melting points (in ‘’ C.) are uncorrected and were
determined on the Mettler FI’ apparatus, or by dilferential
thermoanalysis OJSC) on the Perkin Elmer Model DSC7,
using “Pyris” evaluation software.

UV/VIS measurements were carried out on the spectre-
photometer. model Lambda '7 (Perkin-Elmer) with a layer
thickness of 1 cm. The specific absorption stated is for a 1%
solution (A' 9", M)

IR spectra were recorded on a Perkin-Elmer FI'IR spec-
trometer Series 1610 (resolution 4 cm“).

Gas chromatography mass spectrometry (GC-MS, m/z
values and relative intensity with reference to the base ion
(%) was carried out with a Finnigan TSQ 700 Triple Mass
Spectrometer .in positive (P—CI) or negative (N-CI) chemical
ionization measurement mode with methane "or ammonium

as a reactant gas or via electron impact ionisation. Hydroxy
compounds were measured as trimethylsilylether-
derivatives.

Coupled liquid chromatography-mass spectrometry (LC-
MS): Waters Integrity System, Thermabeam Mass Detector
(El, 70 eV), In/z—values and -relative intensity (9%) are given
over a quantity range of 50-500 a.m.u.
ll. Embodiments

The Arabic numerals in brackets (3), (4), (5), (6) refer to
the identical designations in reaction diagram" 1.
1. Preparation of R-(-)-4-benzy1oxy-3-(3-
diisopropylamino-1-phenyl-propyl)-benzoic acid methyl-
ester (3)

 
A solution of R-(—)—4—benzylcxy-3-(3-diisopropylaminm

1-phcnyl-propyl)-benzoic acid hydrochloride (2.30 kg, 4.77
M01) in 26.4 litres of methanol and 0.25 litre ofconcentrated
sulphuric acid is heated for 16' hours with recycling. Then a
third of the solvent is distilled off, cooled and under agitation
mixed with 5 kg ice and 2.5 litres 25% aqueous sodium
carbonate olution. The deposit is first extracted with 15
litres and then again with 5 litres of dichloromethane. The
organic phases are purified and concentrated on the rotary
evaporator until dry. 1.99 kg (90.7% of theoretical) dark
yellow oil with a purity of approximately 90% (DC, NMR)
are obtained.

DC (1): 0.58
“C-NMR (CDCIE): 20.55, 20.65, 36.83, 41.84, 43.63,

51.82, 70.12, 111.09, 122.46, 125.28, 127.49, 128.02.
128.35, 128.50, 129.22,129.-‘l-9, 133.20, 136.39, 144.51,
159.87, 167.09.
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Recrystallisation 69.0 oily raw material is dissolved in 150
ml boiling methanol. Following the addition of 15 ml
distilled water it is left at 0° C., whereupon colourless
crystals precipitate. These are filtered ofi, washed with a
little cold methanol and vaouum—dried. Yield: 41.8 g (60.6%
of theoretical) colourless crystals, melting point 89.8” C.;
[I]D2°--3O.7(c-1.0, ethanol).
2. Preparation of R-(+)-[4-benzyloxy-3-(L
diisopropylaminod-phenyl-propyl)-phenyl]-methanol

.J\.
A

  
HO

H

Raw product (3) (28 g) is dissolved in 230 ml pure
diethylether and under agitation is dripped into a suspension
of 1.8 g litl1ium—aluminiurn hydride in diethylether (140 ml).
After 18 hours of agitation at room temperature, 4.7 ml of
water are added in drop form. The organic phase is separated
olf, dried with anhydrous sodium sulphate, filtered and
concentrated on the rotary evaporator until dry. 26 g (98.9%
of theoretical) R-(+)—[4-bcnzyloxy-3 3-diisopropylami.no-
l-phenyI-propyl)-phenyl]-methanol (4 are obtained as a
cnlourlefi oil.

DC (2.): 0.32; [I],,“'°-+6.3 (c-1.0, ethanol).
“C-NMR (CDClG): 20.53, 20.61, 36.87, 41.65, 44.14,

43.32, 65.12, 70.09, 111.80, 125.77, 125.97, 125.94, 127.55,
128.08, 128.37, 128.44, 133.27, 134.05, 134.27, 137.21,
144.84.

 

-3. Preparation of R-(-)-3-(3-diisopropy1amino-phenyl-
propyl)-4-hydroxy-bennoic acid methyl ester (5)

 

  H 1../lx.
/K

To an agitated suspension of 5 g Raney nickel (washed
with water, then with methanol) in 200 ml methanol, 10 g
(21.8 mmol) R-(—)-4-benzyloxy-3-(3-diisopropylamino-1-
phenyl-propyl)-benzoic acid methyl ester (3) -are added.
Following brief heating, in order to dissolve all (3)
completely, the apparatus is placed under a hydrogen gas
atmosphere. After three hours of agitation at normal pressure
and room temperature, the thin layer chromatography dem-
onstrates eomplete conversion. The deposit is rinsed with
nitrogen gas and following addition of some active charcoal
is filtered. Following concentration of the rnethanolic solu-
tion on the rotary evaporator 6.0 g (75% of theoretical)
R-(-)-3-(3-diisopropylarninophenyl-propyl)-4-hydroxy-
benzoic acid methyl ester (5) remains in the fiorm of colour-
less crystals with a purity of 99.6% (HPLC).
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Melting point 143.7’ c.;.osc 144.7° C.

UI]_.,z°--26.6 (C-0.93, ethanol).
C—NMR (coc1,): 18.74, 19.21, 19.62, 33.12, 39.68,

42.36, 48.64, 51.42, 117.99, 120.32, 126.23, 127.81, 128.85,
129.39, 130.26, 132.21, 144.06, 162.43, 167.35.
4-. Preparation of R-(+)-2~(3-diisopropylaminod-
phenylpropyI)-4-hydroxymethylphenol (6)

H0

 
 

-01-!

K1
A

a) Starting from the intermediate stage (4), R-(+)-[4-
benzyloxy-3—(3-diiscpropylamino-1-pheny1-propy1)-
phenyl]-methanol

R-(+)-[4~.benzyloxy-3-(3-diisopropylamino-1-phenyI-
propyl)-phenyl]-methanol (19.7 g, 45.7 mmol) are dissolved
in 220 ml methanol and Raney nickel (5 g). The appflrllus
is rinsed with hydrogen gas and the deposit is agitated for
two days at room temperature. Following the addition of 5.
further 5 g Raney nickel, agitation for a further two-days at
room temperature takes place under a hydrogen gas
atmosphere, followed by filtration olf from the catalyser and
concentration until dry on the rotary evaporator. The oily,
pale -yellow residue _is dissolved in 100 ml diethylether,
washed twice with .100 ml water each time, dried via sodium
sulphate, filtered and concentrated until dry. 14.1 g (90.4%
of theoretical) R-(+).-2-(3—diisopropylamino-1-
pl-teny[propyl)-4—hydroxymethylphenol are obtained in the
form of a cream-coloured, amorphous. solid. -For recrystal-
lisation see under c).
b) Starting from the intermediate stage (5); R-(--)-3~(3-
diisopropylamino—phenyl-propyl)-4-hydroxy-benzoic acid
methyl ester

A solution of 370 mg, (1.0 mmol) R-(-)-3-(3-
diisopropylamino—phenyl-propyl)-4-hydroxy-benzoic acid
methyl ester in 20 ml anhydrous tetrahydrofurane is slowly
and at room temperature dropped into an agitated mixture of
-dried tetrahydrofurane (10 ml) and a 1M solution of lithium-
aluminium hydride in tetrahydrofurane (3 ml) (under a
nitrogen protective -gas atmosphere). Excess hydride is
decomposed by the dropped addition of a saturated sodium
carbonate solution. Following separation of the organic
phase this is concentrated on the rotary evaporator and then
dried in the high-vacuum. 274 mg (74% of theoretical) pale
yellow oil is obtained, that slowly solidifies into an amor-
phous mass.
c) Recrystallisation

Raw product 6 (1.0 g) is dissolved in ethyl acetate and
again concentrated on the rotary evaporator. The die].
released in this way from foreign solvents (diethyl ether or
tetrahydrofurane, see above) has 1.5 ml ethyl acetate added
with Slight heating. Agitation takes place until a clear
solution results, followed by cooling at room temperature
and addition of a few seed crystals. These are obtained by
purifying raw 6 via HPLC, collecting the main fraction,
concentrating this and drying the residue for -a number of
hours in the hi'gh—vacuum. Once clear crystallisation has
definitely started, it is left at —10° C. The crystals are sucked
off in the cold‘ and dried in the vacuum. Colotlrless crystals
with a yield of 84% are obtained.
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Melting point '102.3° C.
DC 1): 0.57

|;I -t-21.3 (c-1.0, ethanol).
C-NMR (CDCI3): 19.58, 19.96, 33.30, 39.52, 42.10,

48.00, 65.40, 118.58, 126.31, 126.57, 127.16, 127.54,
128.57, 132.63, 132.83-, 144.55, 155.52.
5. Preparation of R~(+)-2~(3-diisuprupylarnino-1-
pheny]propyl')-4-hydroxyrnethylphenolisobutyrate ester (1)

 
A solution of R-(+)-2-(3-diisopro ylamino-1-

phenylpropyl)-4-hydrcxymethylphenol (6) 65.0 g, 190.3
mmol) and triethylamine (20.4 g, 201.7 mmol) in 750 ml
dichloromethane has a solution of isobutyrate chloride (23.4
g, 2.01.7 mmol) in 250 ml dichloromelhane added under
agitation and cooling. Following addition agitation takes
place for a further 15- minutes at 0° C., then for 30 minutes
at morn temperature and then one after another washing with
water (250 ml) and 5% aqueous sodium hydrogen carbonate
solution. The organic phase is separated and concentrated on
the rotary evaporator until dry. The ester R-(+)-2-(3-
diisopropylamino-1—phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester is obtained as a
colourless, viscous 0' ' yield: 77.1 g (98.4% of theoretical).

DC (1): 0.26; [I], -+2.7 (c-1.0, ethanol).
“C-NMR (CD(_?l,): 19.01, 19.95, 20.59, 21.12, 34.28,

36.89, 41.88, 42.32, 43.90, 48.78, 64.68, 122.57, 12559,
126.16, 126.86, 127.96, 128.54, 136.88, 138.82, 143.92,
147.90, 175.96.
6. Preparation of R-(+)-2-(3-Diisopropylamino-L
phenylpropyl)-4-hydroxymethylqahenyliscbutyrate ester
hydrogen fumarate.

 
A solution of 41.87 g (102 mmol) R-(+)-2—(3-

diisopropylamino-1—pheoy1propyl)—4-
hydroxymethylphenylisobutyrate ester in 90 ml 2-bntanone
has fumaric acid (11.81 g, 102 mmol) added while heating.
Following dissolution of the acid, cyclohexane (20-30 ml)
is slowly added under agitation until the onset of turbidity.
The colourless, hornogenous deposit is initially left for 18
hours at room temperature, and then for several hours at 0°
C. The colourless crystals that have precipitated are sucked
ofl‘, washed with a little cyclohexauef2-butanone (90:10,
vol.-%)and dried in the vacuum at 30° C. 44.6 g (83.1% of
theoretical) hydrogen furate salt of R-(+)-2—(3-
diisopropy1amino- 1 -phenylpropy1)-4-
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hydroxymethylphenyl-isobutyrate ester in the form of
colourless flakes are obtained.

Melting point 98.8° C., a second crystallisation from the
same solvent mixture provides a product with a melting
point of 103° C.

[I],,’”-"”°""(o-1.0, ethanol).
Elementary analysis: Calculated for C3uH,,1N0.,

(molecular weight 527.66) C 68.29%, H 7.83%, N 2.65%, O
21.2%; found C, 68.29%; H, 7.90%; N, 2.72%; O, 21.0%.

UV[V=iS at 2 in 11111 (A‘ ‘*3 M); 191 (-1306), 193 (1305),
200 (1143), 220 (455).

IR: .3380, 2978, 2939, 2878', 2692, 2514, 1756, 1702,
1680, 1618, 1496, 1.468, 1226, 1.040, 1019, 806,

‘H—N1vrR (Cnc1,): 1.193, 1.285, 1.287 (CH3); 2.541
(CHC==O); 3.589 (N__Cl-1); 4.585 (QH,OH); 6.832 (=CH,
fumarate); 6.84-7.62 (aryl,

“C-NMR ((1301,): 17.79. 13.95, 19.15 (CH3): 31.53
(CHgH,); -34.09 (g;H%0); 41 .87‘ (CHcH,); 45.83
(NC!-1,); 54.29 (NCI-I); 63.78 (()CH,)_; 122.23, 126.48,
126.77, 127.56, 140.46., 140.52, 142.35, 147.54 (Aryl CH);
135.54 (=CH, fumarate); 170.48 (CEO, fumarate); 175.62
(i-Pr-C=O).

_ M5 in the direct inlet, m/z (96): 411 (1), 396 (9), 380 (1),

()2), 165 (2), 114 (100), 98 (4), 91 (3), 84 (3), 72 (10),
7. Preparation of R-(+)-2-(3-Diisopropylamino-1-
phenylpropyl)-4—hydroxyrnethyl-phenylisobutyrate ester
hydrochloride hydrate

 
A solution of R-(-t-)-2-(3-diisopropylamino-1—

phenylprnpyl)-4-hydroxyrnethylphenylisobutyrate ester
(8.54 g, 25.0 mmol) in 50 ml dichlorometh-ane is slowly
dropped at 0° C. into an agitated solution of isobutyrate
chloride (2.66 g, 25.0 mmol) in 100 in] dichloromethane.
After an hour the cooling is removed and re-agitation takes
place for -an additional hour. Following the drawing off of
the volatile components in the vacuum on the rotary evapo-
rator a colourless, amorphous-solid foam remains. This
residue is dissolved in acetone (17 ml), with 0.45 to 0.50 g
water and diethyl ether is added (approx. 20-25 1111) until
there is a definite onset of turbidity. Following brief treat-
ment with ultrasound crystallisation stans spontaneously
and under agitation a further 30 ml of diethyl other are
slowly added. The precipitated colourless crystals are
sucked off and dried overnight in the vacuum via phospho-
rous penloxide. 10.5 _g (93.7% of theoretical) colourless
crystalline R-(+)-2-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester hydrochloride
hydrate with a purity of 97.0% (HPLC) are obtained.

Melting point 9'_7.]° C.
[I],,2°“4.3 (ca-1.03, ethanol)
""C—N1vIR (coc1,): 16.94, 17.35, 18.24, 18.40, 10.87,

19.05, 31.20, 33.99, 41.64, 45.41, 54.18, 54.42, 63.83,
122.25, 126.50, 126.70, 126.96, 127.34, 128.60, 133.80,
140.55, 142.17, 147.68, 175.79.
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General Work Specification for the Manufacture of Phenolic
Monoesters

__Int.o a solution of 120.3. mg (0.352 n1mo1)R-(+)-2-(3-
dnsopropylamino-1-phenylpropyl)-4-hydroxyphenol (6) in

acid chloride (0.352 mmol) in 2 ml dichloromethane is
dropped. Then triethylamine-dichlorornethane (49.1
#1/0.353 mmol-2 ml) is added. After 18 hours at room
temperature the thin layer chromatography shows that con-
version is complete. The deposit is washed suooesively with
5 ml water, aqueous 0.1N-hydrochloric acid, 5 ml 5%
aqueous sodiuni-hydrogen carbonate solution, 5 ml water,
dried via sodium sulphate and following filtration concen-
trated until dry. Then it is dried in the high-vacuum until
constant weight.

The following compounds are, by way ofexample, manu-
factured using this method:
R=CH2CH (CH3),
R-(+)-3-methylbutyric acid—2—(3—di-isopropylarnino-1-
phenyl-propyl)-4~h-ydroxymethylpherryl-ester

Colourless oil with 70% yield and >95% purity (NMR).
“C-NMR (CDC1_,): 20.45, 20.59, 22.54, 25.70, 35,74,

42.18, 43.27, 43.96, 48.90, 64.67, 122.66, 125.60, 126.20,
126.79, 127.95, 128.37, 136.83, 138.86, 143.83, 147.82,
171.37.

DC (1): 0.76.
R=CH,(".(Cl-13),
R-(+)-3.3-dimethylbutyric acid-2-(3¢dii.sopropylan1ino-1-
pheny1-propyl)—4—hyd.roxymethylpheny1-ester, free base

Colourless oil with 69.7% yield and >95% purity (NMR).
”C—NMR (CDCI3): 20.40, 20.53, 29.73, 30.99, 36.62,

42.17, 44.01, 47.60, 49.01, 64.65, 122.64, 125.60, 126.20.
126.80, 127.96, 128.36. 136.85, 138.90, 143.80, 147.82,
170.55.

DC (1): 0.75.
R=(CH,),'C
R.-(+)-3-pivalic a'cicl-2-(3-diisopropylamino-1-phcnyl-
propyl)-4-hydroxymethylphenyl-ester hydrochloride.

Colourleas crystals, melting point 165-6° C.
“C-NMR (DMSO-dfi-39.7 ppm): 15.52, 16.68, 17.98,

13.11, 26.87, 31.46, 41.71, 45.33, 53.89, 53.98, 62.65,
122.61, 122.97, 125.94, 126.09, 126.57, 126.75, 127.87,
128.58, 131.80, 134.94, 141.02, 142.69, 147.17, 155.32,
163.92, 176.21.
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R'D-C3'H5
R—(+)—cyclopropane carboxylic acid—2-(3-diisopropylaminm
1-phenyl-propyl)-4-hydroxyrnethylphenyl-ester hydrochlo-
ride.

Cclourless, waxy substance.
‘3C—NMR (DMSO-:1,-39.7 ppm): 173.02, 172.49,

172.37, 153.10, 147.12, 142.72, 142.03, 140.73, 136.60,
134.79, 134.35, 129.55, 129.13, 128.80, 128.67, 127.87,
126.96, 126.74, 125.94, 125.84, 124.37, 123.71, 122.80,
62.64, 53.92, 45.34, 41.65, 31.44, 18.05, 16.66, 12.84, 9.58,
9.28, 8.49, 7.89.
R-c-C.,1—I,
R-(+)-cyclobutane carboxylic acid-2-(3-diisopropylaminm

137henyl-propyl)-4-hydroxymethylphenyl-ester hydrochlo-rr 0

Colourless, waxy substance.
“C-NMR (DMSO-dd-39.7 ppm): 173.53, 147.12,

142.81, 140.74, 134.77, 128.65, 127.81, 126.74, 125.99,
125.87, 122.75, 62.63, 53.92, 45.34, 41.42, 37.38, 31.54,
25.04, 24.92, 18.03, 16.68. 16.61.
R-c—C5H,,
R-(+)-cyclopentane carbo-xyhc ac1d-2-(3-d1i5opropyla.tt1tno-

'1-phenyI-propyl)-4-hydroxymethylpheny1~ester hydro-
chloride

Colourless, waxy substance.
“C-NMR (DMS0-d5-39.7 ppm): 174.80, 147.22,

142.86, 140.76, 134.72, 128.66, 127.80, 126.73, 126.04,
125.88, 122.71, 62.62, 53.94, 45.37, 43.24, 41.39, 31.54,
29.78, 29.59, 25.64, 25.59, 18.07, 16.64.
R-c~C,,H,,
R-(.+)-cyclohexane carboirylic acid-2—(3-diisopropylamirtm
1~phet1yl-propyl)-4-hydroxymeLhylphenyl-ester hydrochlo-
ride

Colourless, waxy substance.
“C-NMR (DMSO-d5-39.7 ppm): 174.08, 147.15,

142.85, 140.77, 134.78, 128.66, 127.77, 126.74, 126.06,
125.87, 122.69, 62.61, 53.91, 45.36, 42.26, 41.24, 31.53,
28.74, 28.62, 25.48-, 25.04, 24.98, 18.05, 16.67, 16.60.
R.-4—(C,H,co,)—c,,H,,
R-(+)-4-ethylearbonyloxy-benzoic acid-2-(3-
diisopropylamino-1-phenyl-propyl)-4-
hydroxyrnethylphenyl-ester hydrochloride

Colourless crystals, melting point 195-8“ C.
111-NMR (DMSO-d,): 9.87 (s, 1H can be ‘substituted with

D20, NH), 8.19-8.12 (111, 21-1, Phenyl-H), 7.55 (d,J-1.0 Hz,
1H, Phenyl-113.), 7.41-7.13 (111, 91-1, Pheuyl-H), 5.28 (br s,
111 can be substituted with D20, OH), 4.53 (5, 211, CH,),
4.23 (1, J-7.6 Hz, 1H, CH), 3.61-3.50 (111, 21-1, 2><C
H(CH,),_), 2.97-2.74 (:11, 21-1, CH2), 2.67 (q, J-7.4 Hz, 2H,
CH2), 2.56-2.43 (tn, 2H, CH2), 1.23-1.13 (m, 15H, 2

><CH(Cl1;.)2_, CH3).
R-4—(1- 3H.,C0,_)—-C51-1,,
R-(+)-4-(isopropylcarbonyloxy)-henzoic acid-2-(3:
diisopropylamino-1-phenyl-propyl)-4-
hydroxymethylphcnyl-ester hydrochloride

Colottrless crystals, melting point 202-4“ C.
‘H-NMR (DMS0-d6): 9.73 (s, 111 can be substituted with

D20, NH), 8.19-8.12 (m, 211, Phcnyl-H), 755 (d,J-1.4 Hz,
111, Phenyl-I13). 7.42-7.14 (tn, 911, Phenyl-H), 5.27 (br 5,
1H can be substituted with D20, OH), 4.53 (s, 2H, C11,),
4.23" (1, J-7.5 1-Iz, 111, CH), 3.61-3.50 (m, 2H, .2:-:C
1l(C1I3)2.), 2.99-2.78 (In, 311, C1-12, Cfl(CII3),_), 2.54-2.47
(111, 2H, CH1), 1.29-1.13 (m, 18H, 3.><CH(Cfl,),_)
R"'4"(i"C4H9CO2)‘—'C6H4
R-(+)-4-(t-hulyIc:1rbonyIoxy)—benzoic acid-2-_(3-
diisopropylamino-1-phenyl-propyl)-ah
hydroxymcthylphenyl-cstcr, fies base.

Colottrless oil.

11l—NMIR (DMSO—d,,): 8.19-8.12 (111, 211, phenyl-H),
7.45-7.33 (ID, 311, phanyl-I1), 7.25-7.09 (1:11, 711, phcnyl-H),
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5.20 (1.1-5.6 Hz, 111. OH), 4.50 (11, 1-5.6 Hz, 211, C11,),
4.20 (1, 1-75 Hz, 111, CH), 2.95-2,30 (111, 211, 2xC
fi(cH,),), 2.33-2.25 (m, 211, 01-1,), 2.09-2.03 (m. 211,
C11,), 1.33 (s, 911, (CH,),), 0.32-0.76 (m, 12H, 2xC1-1(C
flab)-

Hydrochloride: colourless crystals, melting point 165-6’
C.

‘H-NMR (CDCL_,): 8.22-8.16 (m, 2H, phenyl-H), 8.02 (11,
1-1.8 Hz, 1H, phenyl-H), 7.27-7.02 (III, 9H, phenyl-H),
4.83-4.60 ('m’, 2H, CH3), 4.01-3.94 (In, 111, CH),
3.66-3.54 (111, 2H), 3.18-2.80 (m, 311), 2.53-2.44 (m, 1H)
(‘2><CH2, 2XCfl(CH3),), 1.43-1.25 (D1, 2111, (CH3)3,
2*CH(C.H.a)2)-

R-4-(c-(gH,co,)-c,H,

R-(+)-4-(cy-clopropylcarbonyloxy)-benzoic acid-2—(3-
dii.s0propyla-min0-1-phen yl-p1'0pyl.)-4-

hydroxy'me'th_ylphenyl-ester hydrochloride

Colourless crystals, melting point 208—213° C.

‘I-I-NMR (DMS0-<15): 9.04 (s, ll-I can be substituted with
D20, NH), 8.15-8.09 (m, 2H, phenyl—H), 753 (‘d’, 1H,
phenyl-I-I3), 7.42-7.13 (111, 91-1, phenyl-H), 5.25 (br 5, 111
can be substituted with D20, OH), 4.52 (s, 2H, CH2), 4.23
(1.1-7.5 Hz, 111, CH), 3.62-3.53 (m, 211, 21-:(?J;[(CI-l3)2),
3.05-2.70 (111, 211, (2112), 2.51-2.37 (m, 211, C112),
2.01-1.89. (m, 1H, cyclopmpyl-CH), 1.20-1.05 (m, 16H,
2><CH(C.1_I3)2, Zxcyclopropyl-CH2).

“C-NMR (DMSO-d,-39.7 ppm): 172.71, 163.93,
154.92, 147.16-, 1-42.69, 141.03, 134.97, 131.76, 128.60,
127.86, 126.76, 126.56. 126.06, 125.94. 122.95, 122.65,
62.65, 54.00, 53.39, 45.33, 41.63, 31.49, 18.10, 17.98,
16.69, 16.51, 12.86, 9.52.

1t-4-(c-c.,11,_co,)—c,1-1,

R-(4-)-4-(cyclobutylcarbonyloxy)-benzoic acid-2-(3-
diisopropylamino-1-pheny1-prupy1)—4-
hydroxyn1ethylphenyl~este.r hydrochloride

Colourless crystals, melting point 201-6° C.

‘H-NMR (DMSO-d5): 9.50 (s, 1H can be substituted with
D20, NH), 8.17-8.12(n:1, 21-I, phenyl-H), 754 (61, I-14 Hz,
11-1, phenyl-I-13), 7.42-7.14 (m, 9H, phenyl-I-1), 5.25 (br s,
1H can be substituted with DzO, 01-1), 4.52 (s, 2H, CI-1,),
4.23 (t, J-7.5 Hz, 11-I, CH), 3.62-3.47 (in, 3H, cycl0buty1-
CH), 2:-cCH(CH3)Q, 3.00-2.70 (m, 2H, CH2). 2.51-2.26 (m,
61-I, CH2, Zxcyclobutyl-CH2), 2.10-1.85 (to, 21-1,
cyclobutyl-CH2), 1.22-1.12 (tn, 12H, 2xCH(CH3),).

R"4‘(c"C6H:1.tCo-2)"Ca‘H-4

R-(+)-4-(cyclohexylcarbonyloxy)-benzoic acid-2-(3-
diisopropyl_1tmino- 1-phenyl-prop yl)-4-
hydroxymethylphenyl-ester hydrochloride

Colourless crystals, melting point 212—217° C.

‘II-NMR (DMSO~d,,): 9.34 (s, 111, can be substhttted
with D20, NH), 8.16-8.12 (tn-, 2H, phenyl-H), 7.54 (cl, J-1.4
Hz, 1H, phenyl-H3), 7.39-7.14 (m, 9H, Phenyl-H), 5.26 (‘t',
111, can be substituted with D20), 4.53 (d, J-4.-2 Hz. 2H,
CH9), 4.22 (L, J-7.5 Hz, 1H, CH), 3.62-3.48 (111, 2H, 2.><C
H(_CH3)2), 3.00-2.50 (tn, 3H, cycluhexyl-CH), CH2),
251-240. (in, 2H, C1-1,), 2.07-1.98 (oz, 211, cyelohexyl-
C11,), 1.80-1.11 (:11, 20H, 4xcyclohexyl-CH2), 2xCH(C
H92)
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9. Identical Diesters ”C~NMR (CDCI3): 18.96, 19.08, 20.59, 33.98, 34.20,
36.86, 41.72, 43.72, 48.72, 65.58, 122.65, 126.19, 126.73,
127.91, 128.11, 12836, 133.91, 136.96, 143.81, 148.41,
175.15, 176.77.

DC (1): 0.74.
Hydrogen fumarate; salt: colourless syrup, 94.4% HPLC

purity-
13C-NMR (CDC13): 17.89, 18.07, 18.94, 18.97, 19.07,

31.22, 33.93, 34.13, 41.78, 45.62, 53.93, 65.33. 122.93,
126.82, 127.45, 127.53, 127.91, 128.75, 134.74, 135.29,
135.42, 142.04, 148.44, 170.24, 175.71, 176.79.
R-4-(t~C,,l-I9 C0,)~C,,H,,
R—4-(t-bntylcarbonyloxy)-benzoic acid—2—(3-
diisopropy1an1ino—1-pl:|enyl—propy1)-4—(4-t-
butylca.rbonyloxyn1ethy1~ben2oic acid)-phenyl-ester hydro-
chloride

Colourless crystals, melting point 105-7“ C.
"C-NMR (DMSO-dfi): 16.49, 16.71, 17.97, 18.06, 26.84,

31.36, 38.45, 41.70, 45.24, 53.79, 53.96, 55.09, 66.11,
122.47, 122.62, 12359, 126.42, 126.83, 127.21, 127.70,
127.88, 128.02, 128.62, 131.17, 131.86, 134.43, 135.54,
142.52, 148.35, 154.86, 155.39. 163.80, 165.09. 176.14,
176.19.
10. Mixed Diestets

 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

 
 (leneral Work Specification for the Manufacture of [den-

tical Diesters

Into a solution of 7.30 g (21.4 tnrnol)R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-hydroxyphenol (6) in
100 ml diehlorornethane, under agitation at 0° C., a solution
of acid chloride (49.2 mmol) in 50 ml dichloromethane is
dropped. Then triethylamine-dichloromethane (6.86 n1l]49.2
rnmol-S0 ml) is added. After 1-3 hours at room temperature
the thin layer chromatography shows that conversion is -
complete. The deposit is washed successively with respec-
tively 100 ml water, aqueous 0.1N-hydr0cl110t'ic- acid,.5 ml
5% aqueous sodium-hydrogen carbonate solution, 5 ml-
water, dried via, sodium sulphate and following filtration
concentrated until dry. Then it is dried in the higl1—va(:uum
until constant weight.

The following compounds are, by way of example, manu-
factured using this method:
R-Methyl
R-(-)-acetic acid—2-(3—diisopropylatnino-1-phenyl-propyl)-
4—aoetoxymethyl-phenyl-ester, free base

Pale yellow oil. purity (HPLC): 95.2%.
“C-NMR (CDCIE): 20.36, 20.69, 20.94, 20.99, 36.41, R'|:amI:qml1-all"

42.27. 43.69, 48.79, 65.89, 122.89, 126.28, 127.17, 127.92,

128.36, 133.69, 136.95., 143.61, 148.46, 1.68.97, 170.76. 50
LGM5‘ 425 (15%: M+). 410 (97%): 332 (4%): 303 (3%): General Work Specification for the Manufacture of Mixed
266 (-7%‘), 223 (27%), 195 (13%), 165 (8%), 114 (100%). Diesms

["102 "331 (°'1- CH3CN)- Into a solution of 5.30 mmol phenolic monoester of
Dc‘ (1): 079' general formula A in 40 ml dichloromelhane under agitation

R"C.‘/°I°h""‘y[ at 0° C. a solution of acid chloride (5.83 mmol) in 15 ml
R'(*)'°yc1°h°’m“° °‘"'b°"y1i"' “°id'2‘(3'dfi5°P'°PY1“mi“°‘ 55 dichloromethane is dropped. Then trietl:ty1amine-
1-phcnyI-prowl)-4-cyclohexy1carb0nr1oxymelhyl-ph=nyl- dichlorotnethane (0.589 g/5.82 mmol-15 ml) is added. After

9-Sl€|' ‘ _ 18 hours at room temperature the thin layer chromatography

5’=”é".:~i§i11‘1"”(é’3’c’i,‘3’."io(.’.3.ii‘ 'i§.f7°573.53 25.73 22.91 §l’.3.‘§".’;.'.-’3é'1,§’°..’?1l§’s‘mZL3.’§1$i§’§B‘°si3.§.3§P§§3.I?u§”3511??
29.12, 41.70, 43.15, 44.03, 48.64, 65.37, 1’22.57,’12s.s'8: 5° hydrochloric acid, 5 ml 5% aqueous sodiu.ti1-hytirogen'car-
126.24, 127.05, 127.31, 127.90, 123.37, 134,03, 135.85, bonale solufion, 5 ml water, dried via sodium sulphate and
143.55, 148.33, 174.20, 175.72. following filtration concentrated until dry. Then it is dried in

DC (1): 0-95. the high-vacuum until constant weight.
R-lsopropyl The following example is manufactured using this
R—(+)-isobutyratc-2-(3-diisopropylaminm1-pl1enyl-propyl)- .65 methotzli
4-isobutyryloxymethyl-phenyl-ester R‘-=CH(C[-I3),

Free base: pale yellow oil, purity (HPLC): 95.6%. R"=Cl-I3
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R-{+)-isobutyrate-2-(3-diisopropylamino-l-pheny1-propy1)-
4-aaetoxymethyl-phenyl-ester

Colourless oil.
DC (1): 0.56
”C~N'MR (CDCl,,): 19.12, 20.65, 21.05, 34.24, 37.02,

41.79, 43.79, 48.72, 65.98, 122.75, 125.98, 126.22, 127.94,
128.39, 128.84, 133.55, 137.04, 143.84, 148.58, 170.84,
175.18.

Hydrochloride: colourless crystals
“C-NMR (CDC!-3): 16.89, 17.04, 18.31, 18.92, 20.95,

31.49, 34.07, 41,64, 46.17, .54.55, 65.49, 122.91, 126.61,
125.93, 127.48, 127.83, 128.74, 134.50,_.134.88, 141.61,
148.44, 170.67, 175.63.

[a],,*"-14.5 (c-1, cHc1,).
What is claimed is:

1. Compounds of general formula I

Fonmdal

no lg 0Oik

Q . J\NH

in which R denotes C,—C,,-allcyl, C3—C,,,-cycloalkyl, sub-
stituted or unsubstituted phenyl and X‘ is the acid residue of
a physiologically compatible inorganic or organic acid.

2. Compounds in accordance with claim 1, characterised
in that X’ in each case is an acid ester of hydrochloric acid,
hydrobrornic acid, phosphoric acid, sulphuric acid, nitric
acid, acetic acid, propionic acid, palmitic .acid, stearic acid,
rnaleic acid, fumaric acid, oxalic acid, succinic acid,
DL-malic acid, L-(-)-malic acid, D-(+)-malic acid,
DL-tartaric acid, L-(+) -tartaric acid, D-(-)-tartaric acid,
citric acid, L-aspartic acid, L-(+)-ascorbic acid, D-(+)-
glucuronic acid, Zwoxopropionic acid (pyrtrvic acid), funn-
2-carboxylic acid (mucic acid"), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinammic acid, gallic acid, hippuric acid
(N-benzoyl-glycine), -aceturic acid (N-aectylglycine), phlo-
retinic acid (3-(4-hydroxyphenyl)-propionic acid), phthalic
acid, methanesulfonic acid or orotic acid.

3. Compounds in accordance with claims 1, characterised
in that they have general formula 2:

Formula 2

 
in which R denotes C,-C5-alkyl, (l_,-—Cm-cycloalltyl, sub-
stituted or unsubstituted phenyl and X’ is the acid residue of
a physiologically compatible inorganic or organic acid.

4. Compounds in accordance with claim 3, characterised
in that X in each case is an acid ester of hydrochloric acid,

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2293

25

30

50

S5

60

5.5

24

hydrobromic acid, phosphoric acid, sulphuric acid, nitric
acid, acetic acid, propionic acid, palmitic acid, stcaric acid,
maleic acid, fumaric acid, oxalic acid, succinie acid,
DL-malic acid, L-(-)-malic acid, D-(+)-malic acid,
DL-tartaric acid, "L-(+)-tartaric acid, D-(—)-tartaric acid, cit-
ric acid, L-aspartic acid, L-(+)-ascorbic -acid, D-(+)-
glucuronic acid, 2-oxopropionic acid (pyruvic acid), finan-
2.-carboxylic acid (mucic acid), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinarnrnic acid, gallic acid, hippuric acid
(N-benzoyl-glycine), aceturic acid (N-aectylglycine), phlo-
retinic acid (3-(4-hydroxyphenyl)-propionic acid), phthalic
acid, methanesulfonic acid -or orotic acid.

5. Compounds in accordance with claims 3, characterised
in that they are R-(+)-2-(3-(diisopropylan:|ino-1-
phenylpropyl)-4-hydroxyrnethyl -phenylisobntyrate ester
hydrogen fumarate, R-(+)-2-(3-(diisopropylar:nino-1-
phenylpropyl)-4-hydroxymethylpheny-lisobutyrate ester-
hydrochloride hydrate.

6. Compounds in accordance with claims 3, characterised
in that R stands for cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, 4-(1-cyclopropyl-mcthanoyloxy)-phenyl, 4~(1-

cyclobutyl-n1ethanoyloxy)—phe.nyl, 4-(1-cy'cloh'exyl-
rnelhanoyloxy)-phenyl or 4-(2,2-dimethyl-propanoyloxy)~
phenyl and X‘ denotes chloride.

7. Method for manufacturing compounds of general For-
mula 1

Formula I

so ® 0OAR

C .J\NI-I

in which R denotes C_,—C,,-allcyl, C3—C,,,~cycloalkyl, sub-
stituted or unsubstituted phenyl and X— is the acid residue of
a physicologically cornpat-ihle inorganic or organic acid,
characterised in that

a) a compound of formula III

Formula II]

 
is split with _a hydrogenation agent to form a compound of
Formula V
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Fotrnula V

I{;C\

O  
on D i J\10 NH

k X-N

)\ 15 in which R denotes C,-C,-alkyl, (l_,—Cm-cycloiilkyi, unsub-
stituted or substituted phenyl and X— is the acid residue of
a physiologically compatible inorganic or organic acid.

whereupon 8. Method in accordance with claim 7, characterised in
that for the manufacture of the compounds of general

fotmula I hydrochloric acid,cl_l2'drobi_:omu_: acid, pihoaphoric
*0 111° comwud of formula V so mined is wnverted 2° 3§‘1?15iii"i’éi‘i‘,Z§5.§1‘ia”a‘£'Ei°‘i1a1ei2i‘1‘i° “s‘i‘§;a‘.’i‘é";.'L‘3.‘i“i.ifi

with a reducing agent. in order to give a compound of acid, suocinic acid, DL-malic acid, '—)-malic acid, D- + -
formula VI malic acid, Dl..~ta:taric acid, L-(+3-tartaric acid, D- - -

E1-=t(ar)ic acid, citric z::cJ::iid,%..—aspa11ic_acn§i, L~_(g-)(-pasoorlgic ac_:‘1'ic)l,+' - ucuronic a , -oxopropiomc ac; ynmc aci ,
Funnuiavt 25- furan-§l—carboxy1ic acid (rnucic acid), benzoic acid,

HO [O 4-hydroxybenzoic acid, salicyclic acid, vanillic acid,

Formula I

4—h droxycmamtnic acid, gallic acid, hippuric acid

(N: enzoyl-Elycine), aceturic acid (N-aectylgljfcine), blo-
OH retmic acid 3—(4-hyldroxgxhenyl)-prop1_on1c acid), phi ahcacid, methanesulfonic ac or omtzc acid are used.

3° 9. Method for manufacturing compounds of general for-

® J\ rnula 2
N Formula 2

A 35

which 40

c) is convened with an aeylation agent, in order to obtain
a compound of formula A

 
45

Porn-iulaA

H0 0 in which R denotes C,—C6-alkyl, C,-Cm-cycloalkyl. sub-

Jk sfituted or unsubstituted phenyl and X- is the acid residue of. a physiologically compatible inorganic or organic acid,
° 1‘ 50 characterised in that

a) a compound of the formula 3

O A 5, W
A

in which R has the significance stated above, which

d) is converted with a physiologically compatible inor-

ganic or organic acid to form a compound of formula 65
I
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5 split with a hydrogenation agent to form a compound of
formula 5 Formula 2.

Forznulai
5

tt3c\

10
 

15 in which R denotes c,—c,-nkyt, C3—C,,,-cycloalkyl, unsub-
stituted or substituted phenyl and X- is the acid residue of
a physiologically compatible inorganic or organic acid.

10. Method in accordance with claim 9, characterised in
20- that for the manufacture of the compounds of general

formula 2 hydrochloric acid, hydrobromic acid, phosphoric
acid, sulphuric acid, nitric acid, acetic acid, propionic acid,

b) the compound formula 5 so obtained is converted with Palmific acid: 31'-‘”1l'iC add: makic 3-Cid: l-:|-‘Elam? Edd. OXEIHC
a reducing agent, in order to give a compound of afiid. Sllmiflic acid. DL-Hifllic acid: L‘(‘)'m-111.9 "acid. D'(+)'
formula 6 25 malic. acid, DI.-tartaric acid, L-(+)-tartaric acid, D-(—)-

tartaric acid, citric acid, L-aspartic acid, L-(+)-ascorbic acid,
I-formulas D-(+)-glucuronic -acid, 2-oxopropionic acid (pyruvic acid),

furan-2-carhoxylic acid (mucic acid), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinarnmic acid, gallic acid, hippuric acid
(N-bcrtzoyl-glycine), aceturic acid (N-aectylglycine), phlo-
retinic acid (3»(4-hydroxyphenyl)-propionic acid), phthalic
acid, methanesulfonic acid or orotic acid are used.

35 11. Method in accordance with claims 7, characterised in
that as the hydrogenation agent, Raney nickellflz in metha-
nol is preferably used as the solvent.

12. Method in accordance with claims 7, characterised in
lhal for.tl1e-rcducingagenl NaBH,,EtOH, preferably l..iAlH4]

40 T]-IF, is used.
13. Method in accordance with claims 7, characterised in

that for the acylation agent isobutyrylchloride and for the
base triethylamine are used.

c) is convened with an acylation agent, in order to obtain 45 14- Method in a.CCOId&I1C¢ With Claims 9. Cllfifflcteflscd in
a compound of fonnula 1 that a compound of general formula 6 is converted with an

equivalent isobutyryl chloride in the presence of l:riethy-
Formula] lamine using one of the respective solvents ethylaoetate,

dichloromethane, tetrahydrofttrane, acetonitrile or toluene
regio- and chemoselectively into R-(+)-2-(3-
di-isopropylamino-1-pheny1propyl)-4-
hydroxymethylphenylisobutyrate.

15. -Method in accordance with claims 9, characterised in

that R-(+)-2-(3-diisop-ropy1amino—1-phenyIpropy1)-4-
55 hydroxymethylphenylisobttlyrale ester and fumaric acid or

hydrochloric acid are converted with the formation of the
respective salt.

16. Method in accordance with claims 9 for the manu-

facture of R-(+)—2—(3-diisopropylamino-1-phenyl-propyl)-4-
an bydroxy-methylphenylisobutyrate ester hydrochloride

hydrate", c'lJaractcri.sed in that the phenolic esterification of

in which R has the significance stated above, which R‘(+)'2'(3'dii5°PT°PY13min°'1'Ph°“Y1PT°PY])'4"h3'd1'°XY'
rnethylphenol (6) iscarried out without the addition of an
external base, in that solutions of (6) are -dropped into

(1) is convened with a physiologically compatible inor- 55 solutions of isolmtyryl chloride, that contain at least 1 mole
ganic -or organic acid to form -a compound of formula equivalent ofwater, in order to directly obtain a correspond-
2 ing stable, hydrate-containing hydrochloride.

 
whereupon

 
which

50
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1'1. Compound of formula 7 Formula‘ 2

  
I " “2s"’3:if*'r“ §fi°'“l"s§;d‘§%-‘—l*€g°’°‘%“‘r£‘s”a$é‘2£s u nuns S111 peny IS eac1 1.

a physicologically compatible inorganic or organic acid,

18. A method of manufacture of phenolic rnonoesters-of Whgrrglil ranfilhgd mnépggififlgl fiafps of:
80113131 formula 1 20 de}t1;0tec£.in1g tfiiel lgellcrioxyl rgsidueh of the 4—hydroxy-nz a co 0 I ue; an

Fem-I161 acylatirig the phenol residue.
20. A method. of manufacture of R- -t?)-2-(3-

diiscpropylamino-1-phenylpropyl)- -

hydrox methyl henylisobutyrate ester hygdrogen fumarate
25 or R- +)-2-( -diisoprnpylamino-1-p eny3:roHl)_-4-hydroxymcthyl henyhscbutyrate ester hy roe ortde

h_ydratei,dthe met od conéprifsinlfignelgteps of;prov mg a compoun o c ;

depéotecltigtlg tlhel hydéoxyl rgsidues of the 4—hydrcxy-nzy co 0 rest me; an
30 acylating the phenol residue.

21. A method of heating a patient suffering from urinary
incontinence, which method comprises the step of admin-

iaségéir mf;J'£:a|ZlB1nI an effective amount of a compound
_ 22. method of treating a patient suifering from urinary

wherein the method comprises the steps of: 35 1_nco;1tmeuce._Wh1c!1 method celppnses the step of admin-

-15:23]: m[£J:)aJ‘(:lla].1}|;llJ§nt an effective amount of a compound
* °‘

d°£:;l:)‘;‘11‘:IgOol;D°l :3:-E$:l'2u1:5‘d“°5 °f 31° 4'hYd1'°"V‘ 40 isterifiuto patignt an effective amount of a compound. accor g c arm .
24. The methodof any one of claims 21-23, wherein the

urinary incontinence disorder is urge incontinence.

 

aeylating the phenol residue.

19. A method of manufacture of salts of phenolic
mouoestcrs of general formula 2: =I- e at at at
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 6,858,650 B1

DATED 2 February 22, 2005

lNVEN'I‘0R(S) : Meese

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Qglumn 1,

Line 17, please correct "prodrugn" to —- prodrugs --

Line 26, please correct "3,3-diphenylpropyla-tines" to -— 3,3-diphenylpropylamincs --

Column 3

Line 50, please correct "and X" to -- and X" --

Column 4

Lines 45-46, please correct "are that" to -- are manufactured in that --

Column 5

Line 24, please correct “with agen " to -- with a reducing agen --

Column 13

Line 14, please correct "photometer. model" to -- photometer model --

Line 64, please correct "43.63" to — 43.83 --

Column 15

Line" 37, please correct "amorphous. solid" to —- amorphous solid --

Column 16

Line 37, please correct "125:59" to -- 125.59 --

Column 17,

Line 6, please correct "[I]D’°‘*“°" to -- [I]D’°= +6.0 --
Line 23, please correct "Ms" to -- MS --

Colgmn 23,

_Line: 13, please correct "=14.6" to -- = +1"4.6 --
Line 47, "please correct "claims" to -- claim --

Column 24

Lines 15 and 21, please correct "claims" to -- claim -

Line 46, please correct "physi'co1ogically" to -- physiologically --
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

I’/\'I'ENT N0. : 6,858,650 B1

DATED : February 22, 2005

INVENTOR(S) : Mccsc

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 28

Lines 35, 38, 4], 45, 53 and 58, please correct "claims" to -- claim --

Coiurnn 30

Line 17, please correct "physicologically" to —— physiologically —

Signed and Sealed this

Ninth Day of August, 2005

JUN W. DUDAS

Director afrhe United States Parent andTradenwrk Ofiice
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DERIVATIVES OF
3.3-II|IPI:IENYLPR0l’YI..AMlNES

The present application is -a Continuation Application of
U.S. Ser. No. 09/700,094, filed Jan. 2,, 2001, now U.S. Pat.
No. 6,713,464, which in turn claimed the priority benefit of
PCT/EP99/03212, filed May 11, 1999.

BACKGROUND OF THE INVENTION

The present invention relates to novel derivatives of
3,3-diphenylpropylamines, methods for their preparation, to
pharmaceutical compositions containing the novel
compounds, and the use of the compounds for preparing
drugs.

In man, normal urinary bladder contractions are mediated
mainly thnrugh cholinergie muscarinic receptor stimulation.
There is reason to believe that muscarinic receptors mediate
not only normal bladder contractions, but also the main part
of the contractions in the overactive bladder resulting in
symptoms such as urinary frequency, urgency and urge
incontinence. For this reason, antitnuscarinic drugs have
been proposed for the treatment of bladder overactivity.

Among the antimuscarinic drugs available on the market,
oxylrutyniu is currently regarchad as the gold standard for
pharmacological treatment of urge incontinence and other
symptoms 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 antimus.carin.ic side effects. Dryness of the mouth is

the most common experienced side elfect which may be 30
severe enough to result in poor compliance or discontinua-
tion of treatment (Andersson, K.-E., 1988, Current concepts
in the treatment of disorders of micturition, Drugs 35,
477494; Kelleher et al. 1-994).

Toltcrodine is a new, potent and competitive, muscarinic
receptor antagonist intended for the treatment of urinary
urge incontinence -and detrusor hyperactivity. Preclinical
pharmacological data show that tolterodine exhibits a
favourable tissue selectivity in vivo for the urinary bladder
over the effect on the salivation (Nilvebrant et al., 19-97,
Tolterodine ——a new bladder-selective antimuscarinic agent,
Eur. J. Pharmacol. 327 (1997), 195-207), whereas oxybu-
tynin exhibits the reversed selectivity. Tolterodine is equi-
potent to oxybutynin at urinary bladder muscarinic receptors
and the favourable tissue selectivity of tolterodine demon-
strated in the preclinical studies has been confirmed in
clinical studies. Thus a good clinical eflicacy has been
combined with a very low number of incidences of dry
mouth and antimuscarinic side eifects.

A major metabolite of tolterodine, the 5-hydroxymethyl
derivative 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 toltemdine

(Nilvebrant et al., i997, Eur. J. Pharmacol. 327 (1997),
195-207). Combined pharmacological and pharmacolcinetic
data indicate that it is most likely that the metabolite gives
,a major contribution to the clinical effect in most patients.

W0 94/11337 proposes the active metabolite of toltero-
dine as a new drug for urge incontinence. Administmtion of
the active metabolite directly to patients has the advantage so
compared to tolterodine that only one active principle
(compound) has to be handled by the patient which normally
should result in a lower variation in efficacy and side eifects
between patients and lower risk of interaction with other
drugs.

However, the introduction ofan additional hydroxy group
in the tolterodine results in an increased hydrophilic prop-
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erty of the new compounds (3,3-diphenylpropylamines)
compared to the parent compounds which normally results
in a lower absorptionfbioavailability, leading to pre-systemic
side elfects or interactions due to non-absorbed antimusca-

5 time drug, In a method to circumvent this disadvantage,
diifcrcnt prodrugs of the metabolite have been synthesized
and tested for their antimuscarinic activity, potential absorp-
tion through biological membranes and enzymatic cleavage.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide novel
derivatives of 3,3-diphenylpropylamines. It is a further
object of the present invention to provide new derivatives of
3,3-diphenylpropyiamines which will be more useful as
prodmgs for treatment of urinary incontinence and other
spasmogenic conditions that are caused by _muscarim'c
mechanisms while avoiding the disadvantage of a too low
absorption through biological membranes of the drugs or an
unfavourable metabolism.

A i"urther object of the invention is to provide novel
prodrugs of antimuscarinic agents with superior pharmaco-
kinetic properties compared to present drugs as oxybutynin
and tolterodinc, methods for preparing thereof, pharmaceu-
tical compositions containing them, a method ofusing said
compounds and compositions for the treatment of
incontinence, gastrointestinal hyperactivity (irritable bowel
syndrome) and other smooth muscle contractile conditions.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 shows the formation of the active metabolite from

difierent prodrugs by human liver S 9(%) in 1 hour.

DETAILED DESCRIPTION OF THE
INVENTION

According to the present invention, novel 3,3-
diphenylpropylamines are provided, which are represented
by the general formulae I -and VII‘

Formulal
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Formula VII’

wherein R and R’ are independently selected from
a) hydrogen, C,-—C, alkyl, C3rC,,_-, cycloalkyl, substituted or

unsubstituted benzyl, ally] or carbohydrate; or
b)forn1yI, C1-C5 alkylcarbonyl, cyc1oalky1carbonyl,- substi-

tuted or unsubstituted arylcarbonyl, preferably benzoyl;or

c) C,~C',, alkoxycarbonyl, substituted or unsubstituted
aryloxycarbonyl, benzoy-lacyl, benzoylglycyl, a substi-
tuted or unsubstituted amino acid residue; or

d)

Rd

N—CO—-
I

R5

wherein R‘ and R5 independently represent hydrogen,
C,-C6 alkyl, substituted or unsubstituted aryl, preferably
substituted or unsubstituted phenyl, benzyl or phenoxyalkyl
wherein the alkyl residue has 1 to 4. carbon atoms and
wherein R‘ and R‘ may form a ring together with the amino
nitrogen; or
E)

R3

N—N?. ""
I 802R7

wherein R“ and R7 independently represent C,—C, alkyl,
substituted or unsubstituted aryl, preferably substituted or
unsubstituted phenyl, benzyl or phenoxyalkyl wherein the
alkyl residue has 1 to 6 carbon atoms; or
D an ester moiety of inorganic acids,
3) —SiR,,R,,R,, wherein Ra, R,.,, R, are independently

selected from C_,—C4 alkyl or aryl, preferably phenyl,
with the proviso that R‘ is not hydrogen, methyl or benzyl if

R is hydrogen,
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X represents. a tertiary amino group of formula la

Formula In

wherein R“ and R’ represent non-aromatic hydrocarbyl
groups, which may be the same or dilferent and which
together contain at "least three carbon atoms, and wherein
R’ and R” may form a ring together with the amine
nitrogen,

Y and Z independently represent a single bond between the
(CH3), group and the carbonyl group, O, S or NH,

A represts hydrogen (‘H) or deuterium (‘I-I),
n is 0 to 12
and

their salts with physiologically acceptable acids, their free
bases and, when the compounds can be in the form of

optical isomers, the raceniic mixture and the individual
enantiomers-.

The aforementioned compounds can form salts with
physiologically acceptable organic and inorganic acids.
Furthermore, the aforementioned compounds comprise the
free bases as well as the salts thereof. Examples of such acid
addition salts include the hydrochloride, hyclrobrornide and
the like.

When the novel compounds are in the form of optical
isomers, the invention comprises the racernic tnixttue as
well as the individual isomers as such.

Preferably each of R“ and R’ independently signifies a
saturated hydmcarbyl group, especially saturated aliphatic
hydrocarbyl groups such as CH-alkyl, peciaily C,_5-alkyl,
or adamantyl, R‘ and R5‘ together comprising at least three,
preferably -at least four carbon atoms.

According to another embodiment of the invention, at
least one of R” and R9 comprises a branched carbon chain.

Presently preferred tertiary amine groups X in formula I
include the following groups a) to- h):

/CH(C'Ha):

CFKCH3);

on

/ 3

.C(CHn)':

'3)

CH3
*N

\
C(CH3)zCH;CH3

113C CH3

—N

I-13C ca,
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continued

:1
HJC CH3

—N

E3C

CH:
0

CH3
I—N

O 8)
11)

Group a) is particularly preferred.
The aforementioned tertiary amino groups X are

described in W0 94/11337 and the compounds according to
the present invention can be obtained by using the corne-
sponding starting compounds.

In the compounds according to the present invention, the
term “alkyl" preferably represents a straight-chain or
branched-chain hydrocarbon group having I to 6 carbon
atoms. Such hydrocarbon groups may be selected from
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl and
hexyl. The term “cycloa1ky1" denotes a cyclic hydrocarbon
group having 3 to 10 carbon atoms which may be substituted
conveniently.

The term “substituted or unsubstituted benzyl" denotes a
benyl group —CH,—C6H_., which is optionally substituted
by one or more substituents on the phenyl ring. Suimble
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-methylbenzyl, 2-methylbenzyl, 4-methoxybenzyl,
2-mnethoxybenzyl, 4-nitrobenzyl, 2—nitrobenzyi,
4-chlorcbenzyl and 2-chlorobenzyl.

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 heteinbefore. Pre
ferred C1-C5 alkylcarbonyl groups are selected from acetyl.
prbpionyl, isobutyry], butyryl, valeroyl and pivaloyi. The
term “'cycloalkylcarbony1" denotes a group R—C(=O)—
wherein R is a cyclic hydrocarbon group as defined herein-
before. The same counts to the selected carbonyl groups.

The term “ary " denotes an aromatic hydrocarbon group
such as phenyl-(C5H5—- , naphthy]-(CmH,,—), a-nth.ryl-
(C,,,H,—), etc. Preferred aryl groups according to the
present invention are phenyl and naphthyl with phenyl being
particularly preferred.

The term “benzoyl" denotes an acyl group of the formula
—CO—-C6115 wherein the phenyl ring may have one or
more substituents.

Preferred substituents of the aryl group and in particular
of the phenyl group are selected from alkyl, alkoxy, halogen
and nitru. As substituted benzoyl groups 4-methylbenzoyl,
2-methy1beny.oyl, 4-rnethoxybenmyl, 2-methoxybenzoyl,
4-chloroben-zoyl, 2-chlorobenzoyl, 4—uitro.benzoyl and
2-nitrobenzoyl may be mentioned

The term ‘-‘C1--Ct, alltoxycarbonyl” refers to a group
ROC(=O}— wherein R is an alkyl group as defined here-
inbefore. Preferred C1-C5 alkoxycarbonyl groups are
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selected from CH30C(=O)—, C1H5—OC(-——O)—-,
C H O_C(=0)— and {CH ) COC'(===O)——~ and alicyeiic
al-licyljloirycarbonyl. 3 3

The term “amino acid residue” denotes the residue of a

naturally occurring or synthetic amino acid. Particularly

preferred amino acid residues are selected from the group
consisting of glyeyl, va-lyl,1eucy1, isoleucyl, phenylalanyl,

pro_I1£, seryl, thregnylzcpiethionygl, hygroxyptplgvl. _ blammoact rest uemay esu strtute yasutta e

grttaiupyandgel stlabstituted fiino a::_id rgidues, benzoylglycylan -ace g_ ycy may men 1011 .
The term “carbohydrate" denotes the residue of a poly-

hydroxy aldehyde or polyhydroxy ketone of the formula
C,,H1,,0_,. or C,,(I-120),, and correponding ‘carbohydrate
groups are, for example, 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 glucuronosyl group, in particular
a 1|?»-D-glucuronosyl group.

The term “LG" as used herein denotes 21 leaving group
selected from hjalogenides, carboxylates, imidanolides 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 sulfmic acid and phosphoric
acid.

Preferred compounds according to the present inventionare:

A) Phenolic monoesters represented by the general formulae
II and II‘

Formula II

K0

Formula II’

wherein R‘ represents hydrogen, Cpca alkyl or phenyl.
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Particularly preferred phenolic monoesters are listed
below:

.(:)-formic acid 2-(3-diisopropylaminchl-pheny1propy1)-4- 5
hydroxymcthylphenyl ester,

(:)-acetic acid 2-(3-diisoprupylamino-1-phenylpmpyl)-4-
hydroxymethylphenyl ester,

(:)-propionic acid 2-(3-diisopropy1amino—1-phcnylprcpy1)-
4-hydr-oxyrnethylphenyl ester,

_(:)-n-butyric acid 2-(3~d.iiscpmpy1amino-I-phcaylprc.py1)-
4*-hydmxymethylphctlyl ester,

(:)'-isobutyric acid 2-(3 -diisopropylaminm1-phcnylpropyl}

4-hydmxymethylphenyl ester,

R-(+)-isobutyric acid 2-(3-diisopropylamino-L

phenylpropyl)-4-hydroxymcthylphenyl ester,

(:')—2,2-dimethylprupionic acid 2-(3-diisopmpyl'amincr»l-
phenylpropyl)-4-hydroxymcthylphenyl ester,

.(:)-2-acetnmidoacetic ac-id 2-(3-diisopropy1amino-1-
phcnylpropyl}-4-hydmxymethylphenyl ester,

(:)~cycIopent1meca.t'boxylic acid 2-(3-diisopropylami11c-1-

phenylpropyl)~4-hydroxymethyiphenyl ester,

(2)-cyclohexanecarboxylic acid 2—(3-diisopmpy1amino-1-

phcnyipropyI).-4-hydroxymethyiphenyl ester,

(:)-benzoic acid 2-(3-diisopropylaminc-l-pl1enylpropyl)-4-
hydnoxymcthylphenyl ester,

R-(+)-benzoic acid 2«£3-diisopropylamino-1-phenylpropyl)-

4-hydroxytnethylphenyl ester,

(2)-4-methylbenzoic acid 2-(3—di.isopropylamino-1-

phenylpropyl)-4-hydroxymethylphenyl ester,

(:)-2-tnethylbeuzoic acid 2-(3-diisopropylamino-]-

phenylpropyl)-4-hydroxymcthylphcnyl ester,

(:)-2-acetoxybenzoic acid 2-(3-d.iisopropylamino-]-

phenylpropyl)-4-hydroxymethylphenyl ester,

(2)-1-naphtiioic acid 2-(3-diisopropyIamino-l-
phcnylpropyl)-4-hydrcxymcthylphenyl cstcr,

(z)-2-naphthoic acid 2-(3-diisopro_pylamino-l-
phenylpropyl)-4-hydroxymethylphenyl ester,

(2)-4-chiorobcnzoic acid 2-(3-.diisopropyl'amino-1-
phcnyIpropy1)<4-hydroxymethylphcnyl ester,

(1)-4-methoxybenzoic acid 2-(3-diisopropylamino-l-
phenylpropyl)-4-hy-droxymethylpheny] ester,

(::)-2-methoxybenzcic acid 2-(3-diisopropylamino-1~
phenylpropyl)-4-hydroxymethylphenyl ester,

(2)-4-nitrobenzoic acid 2-(3-diis:opropylarnino-l-
phenylpropyl)-4-hydroxymcthylphcnyl ‘ester,

(3)-2-nitrobenzoic acid 2-(3-diiso_pmpyl_amino-1-
phenylprupyl-)-4-hydroxymethylphenyl ester,

(z)-malonic acid bis-[2-(3-diiscpropylamino-1-

phenylpropyI)'~4—hydroxymethyl-phenyfiester,

(:)-succinic acid bis-[2-(3-diisop.ropyl-amino-1-
phenyIpropyl)-4-hydroxymethyl-phenyflester,

(1)-pentanedioic acid bis-[2—(3-diisopropylaminc-l-

phenylprupyl)-4-hydmxymethyl-phenyflester,

(¢')—hex'a'nedioic acid bis-[2-(3-diisopro'pyl'aminc-I-
phenylpropyl)-4-hydroxymcthyl-phcnyl]ester.
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B) Identical diesters represented by the general formula III

Formula. 111

wherein R‘ is as defined above.

Particularly preferred identical diesters are listed below:
(:)-formic acid 2-(3-diisopropylamino.-1-phenyipropyl)—4-

folmyioxymethylpllenyl ester,
(:)-acetic acid 4—acetoxy-3-(3-diisopropylaminm1-

phenylpropyl)-benzyl cstc.-',
(3)-.ptOpionic acid 2~(3—diisoprepylamim-l-phenylpropyl)-

4-propionylcxymethylphenyl ester,
(zt)-n-hutyric acid 4-n-butyryloxyn1ethyl-2-(3-

diisopropyia.n:u'no-1-phenylpmpyl)-phenyl ester,
(::)-iscbutyric acid 2-(3—diisupmpylamino—l-phenylpropyl}

4-isohutyryloxymethylphenyl ester,
(1)-2,2-dimethylpropionic acid 3-(3-diiscpropylamino—l-

pi1enylpropyl)-4-(2,2«dim-ethyl-prcpionyloxyybenzyl
ester,

(.::)-benzoic acid 4-benzoyloxyrnethyl-2-(2%
diisopropylamino-I-phenylprcpyl)-phenyl ester,

R-(+)-benzcic acid 4-benz-oyloxymethyl-2-(3-
diisopropylamino-1-phenylpropyl)-phenyl ester,

(:)'-pent-4-enoic acid 2-(3-diisopropy1amino-l-
phenylprcpyl)-4-(pent-4-enoyloxymethyl)-phenyl ester.

cyclic oc-t-4-ene-1,8-dio'ate of Intermediate B,
cyclic octane-1,8-dioate ‘of Intermediate B,
poly-co-DL.-lectides of Intermediate B.
C) Mixed diesters represented by the general formula IV

Formula. IV

wherein R‘ is as defined above
and

R’ represents hydrogen, C,—C, alkyl or phenyi
with the proviso that R‘ and R3 are not identical.

Particularly preferred mixed diesters are listed below:
(:)-acetic acid 2-(3-diisopropylamino-1-phenylpropyl)«4-

fonnyloxymethylphenyl ester,
(:)—benzoic acid 2—(3-diisopropylaminml -phenylpropyl)-4

fonnyloxymethyiphenyl ester,
(1)-hcnzoic acid 2-(3-diisopropylannino-1-phenylpropy-1)-L

acetoxymethylphenyl ester,
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R-(+)-benzuic acid 2-(3 -diiscpropy]amino-1-phenylpropyl}
4-acetoxymethylphenyl ester,

(:)-1' so butyric acid 4-acetoxymethyl-2-(3-
diisnpmpyiamino-1-phenylpmpyl)-phenyl ester,

R-(+)~isobutyric acid 4-acetoxymethy]-2-_(3-d-
iscpropylamino-1-phenylpropyi)-phenyl ester,

(2).-2,2-dimethylpropionic acid 4-acetoxy-.3-(3-
-diisoprcpylaminc-1-phenylpropyl)-benzyl ester,

(:)—2,2-dirnethylprcpionic acid 4-a'cetcxymethy1-2-(3-
diisopmpy1aminc—1-phenylpropyl)-phenyl ester,

(:)-benzoic acid 4-benzyloxy-3-(3-diiscprcpylamino-l-
phenylpropyl)~benzy] ester.

D) Bcnzylie monocsters represented by the general formula
V

Fonnula V

wherein R‘ i_s as defined above.

Particularly preferred benzylic monoesters axe listed
below:

(=)-formic acid 3-(3-diisopropy1amino-1-phe11ylpropyl)-4-
hydmxybenzyl ester,

(:)-acetic acid 3-(3-diisopropylamincrl-phen.ylpmpyl)-4-
hydroxybenzyl ester,

(:)-propionic acid 3-(3-diiscpmpyIan1ino-1-pheny1propyl)-
4-hydmxybenzyl ester, _

(:)-butyric acid 3—(3-diisopmpy_lamim-1-phenylpropy1)-4-
hydroxybenzy-I ester,

(:t)'-iscbutyric acid 3-(3—diisopropy1am.ino-l-phenylpropy])-
4-hydrcxybenzyl ester,

(2)-2,2-dimethylpmpicnic acid 3-(3-diisopropylamino-]-
phenylpmpyi)-4-hydroxybenzy] ester,

(:)'-benzoic acid 3-(3-diisoprcpylaminm1-phenylpropyl)-4
hydmxyberlzyl ester.

E) Ethers and silyl ethers represented by the general formula
VI

t~'om'm1a VI

 
wherein at least one ofR‘° and R” isselected from C ,-C,

alkyl, benzyl or —SiR,RPRc as defined above and the
other one of R1“ and R 1 may additionally represent
hydrogen, C,—C6 alkylcarbcnyl or benmyl.
Particularly preferred ethers and silyl ethers are listed

below:

(x)-2-(3-diisopropylaminml-phenyIpropyl)-4-
methoxymethylphenol,
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(:)-2-(3 -diisopro_py1amin.c-1—phenylprcpyl)-4-
ethoxymethylphenol,

(=)—2.-(3-diisopro,pylamino- 1 -phenylpropy l)'-4-
propoxymethylphenol,

(2)-2-(3 -diisopropylamino-1-phenylpropyl)-4-
iscpmpoxymethylphenol,

(1-.)-2-(3 -diis-opropylamino-1-phenylpropyl)-L
butoxymethylphenol,

(:)-acetic acid 2-(3~diisopropylamino-1-phenylpmpyl)-L
methnxyrnethylphenyl ester,

(:)-acetic acid 2-(3-diisoprepylaminm1-phenylprcpy1)-4-
ethoxymethylphenyl ester,

(::)-2-(3—diisopropyl-a-mino-1-phenyIprepyl)-4-
trimethylsilanyloxymethylphenol,

(1)-dii s'oprcpyl—[3~pheny I -3 -(2-trimethyl 5 ilanyloxy-5 —
trimethylsilanyloxymethylphenyl)-pmpyl]~amine,

(1)-[3—(3-diisopropylamino-1-phenylpropyl)-4»
trimethylsilanyloxyphenyl]-methanol,

(-.e)-diisoprnpyl-[3-(S -methoxymethyl-2 -
trimethylsilanyloxyphenyl)-3~pheny1propyIamine,

(:t)—diisopropyi-[3-(S-ethoxymethyl-2»
trimethylsilanyloxyphenyl)-3-phenylpropylamine,

(1)-[4 -(tert .-butyl-dimethylsilanylcxy)-3 -(_3~
diisopropyIan1in0- 1 -phenylprupyl)-phenyl]-methanol,

(:)—acetic acid 4-(tert.-butyl-dimethylsilanyloxy)—3-(3-
diisopropylaminu-1-phenylpmpylyhenzyl ester,

(::)-4-(tert . -butyl-dimethylsilanyicxy)-3 -(3 -
diiscpropylamine-1 -phenyipmpyl)-phenol,

(2)-acetic acid 4-(tcrt.-butyl-dimcthylsilanyloxy)-2-(3-
diisopmpylaminm1-phenylprupyl)-phenyl ester,

(:)- {3-[2-(tert.-butyl-dimethylsilanyloxy)-5-(tert.-butyl-
dimethylsilanyloxymethyl)—pheny1]-3 -phenylprcpyl } -
diiscpropylamine,

(1)-[4-(tert.-butyl-diphenylsilanyloxy)-3-(3-
diisopmpylamino-1 -phenylpropyl)-phenyl]-methanol,

(:l:)-acetic acid 4-(tert.-butyl-diphenylsilanyloxymethyl)-2-
(3-diisopropylaminm1-phenylpmpyl)-phenyl ester,

(:)-4 —.(tert. -butyl -diphenylsi lanyloxymet hyl) - 2 - (3 —
_ diisopmyylaminn-1 —pheny1pmpyl)-pheno1,
(:)-«[3 -[2«(tert.-butyI-diphenylsilanyloxy)'-5 -(tert.-butyl-

diphenylsilanyloxymethylj -phenyl]-2-phenylpropyl } -
diisuprcpylamine,

(1)-acetic acid 4-benzyloxy-3 -(3-diisopropylamino-1-
phenylpropyl)-benzy] ester,

(1)-benzcic acid 4~henzyiox_y-3 -(3—diisopropylamino-1 -
phenylpmpyl)-benzyl ester,

(1)-isobutyric acid 4-benzylcxy-3 »(3-diisopropylamino-I -
phenylpropyl)—be11zyl ester,

(3)-2-(3-diisupropylamino-1-phcnylprupyl)-4-(1 B-1)-
glucuronosyloxymethyl)-phenol.

F) Carbonates and carbamates represented by the general
formulae VII and VIII

Formula. VII
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-continued
Formula VIL1

wherein Y, Z and n are as defined above and wherein R”
and R” represent a C1-C5 alkoxycarbonyl group or

R1
\
N—c_o—

_ I
R5

wherein R‘ and R’ are -as defined above.
Particularly preferred carbonates and carbamates are

listed below:

(2)-N-ethylcarbamic acid 2-(3-diisopropylamino-]-
phenylpropyl)-4-hydmxymcthylphenyl ester,

(:)~N,N—dim_ethylc-arbmnic acid 2-(3-diisopmpylamino-L

phenylpropyl)-4—hydroxymcthy|pheny1 ester, _
(x)-N,N-diethylcarbamic acid 2'-(3-diisopropylammo-l-

phenylpropyl)-4-hydroxymethylphenyl ester,
(:)~N-phenylcarbamic acid 2-(3—diisopropylamino-]-

pllenylpropyl)-4-hydroxymethylphenyl ester,
(-.:)-[2- (3-Diisopropylamino-1 -phcnylpropyl)—4-hydroxy-

methyl—phenoxycarbonylamino]acetic -acid ethyl ester
hydrochloride,

(1)-N-ethylc-arbemic acid 3-(3—diisopropylamino-l-
phenylpropyl)-4-N-ethylcarbamoyloxybenzyl ester,

(:)-N,N-dimethylcarbamic acid 3-(3-diisopropylamino-I-
phenylpropy1)-4-N,N-dimethyl-carhamoyloxyhenzy]
ester,

(a)-N,N-diethylcarbamic acid 3-(3-d.iisopropylamino-1-
phenylpropyl).-4-N,N-diethylcarbamoyloxybenzyl ester,

(2)-N—.phcny1carbamic acid 3-(3-d.iiso_propy1am.ino-1-
phenylpropyl)-4-N-phenylcarbamoyloxybenzyl ester,

(:)—{4-[2-(3-diisoprepylamino-1-phenylpropyl)-IL
hydroxyrnethylphenoxycarhonylamino]-bmyl}—carhamic
acid 2-(3-diisopropylaminm1-phenylpropyl)—4-
hydnoxymethylphenyl ester,

(:)-carbonic acid 2-(3-diisopropylaminm1-phenylpropyl}
4-hydroxymethylphenyl ester ethyl ester,

(::)-carbonic acid 2-(3-diisopropylamino-1-phenylpropyl}
4-hydmxymethylphenyl ester phenyl ester,
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(::)-carbonic acid 2-(3-diisopropylamino-I-phenylpropyl)-
4-ethoxycarhonyioxymethylphettyl ester ethyl ester,

(:)-carbonic acid 2-(3-diisopropylamind1-phenylpropyl)-
4-phenoxycarbony-loxymothylphenyi ester phenyl ester.

5 G) 3,3-Diphenylpropylamines-selected from

20

30

40

45

5,9

60

(i) compounds of the formulae IX and IX‘

0

FomtulaIX
O

-0

Q ”O 0

O
FormulaD{'

  

A

wherein o and p are the same or difiereut and represent
the number of methylene units —(CI-1,-)-and may range
from 0 to 6,

(ii) (t)-Benzoic acid 2-(3—diisopropy1amino-1-
phenylpropyl)-4-sulphooxymethyl-phenyl ester

(iii) Poly-co-DL-Iactides. of 2-(3-diisopropylaminm
phenylpropy])-4-hydroxymethyl-phenol

(iv) (:)~2-(3-Diisopropylamino-1-phenylyropyl)-4-(1 B-
I)-glucuronosyloxymethyl)-phenol having the formula

0
and

their salts with physiologically acceptable acids, their
tree bses and, when the compounds can be in the form
of optical isomers, the racemic mixture and the indi-
vidual enantiomcrs.

\

0

O

N

-«Ll
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The present invention, moreover, relates to processes for
the preparation of the aforementioned compounds. In

particular, according to the present invention, the following. I

Fonnula II’

processes are provided: 5
A process for the production of phenolic monoesters

represented by the general formula II

Forrnula 1]

[D

 
20 

as defined above, which comprises treatment ofa compound
of the formula 15

as defined above, which comprises treatmt of two equiva-

°'H \|/ tents "of a compound of the formulano 0

A A HO NYQ A A
35

with an equivalent of an ncylating agent selected from with an acyhflng agent Selected mm
:40

0 0 0 0

0 .II II II
ll _lIal—C--(CHg),,—C—Ha.l or Ci(CHz}.—'CR‘—C-—LG.

0
45

wherein Hal represents a halogen atom, preferably a. chlorine
atom.

wherein LG represents a leaving group selected mm Hence, in these processes, an Intermediate B hnvingthe

  
 

halogenide, carboxylate and imidnzolide and R‘ is as ,9 f°"““’“
defined -above, in an inert solvent in the presence of a o_H

condensating agent. YI-{O N

Preferably, the acylating agent is selected from 55 YA A
0 0 0

II II II
R’*C—l-la] or R'—C—O'—C—R1,

60

is treated with an equivalent of an acylating agent (e.g. nn
wherein Hal represents-a halogen atom, preferably a chlorine acyl halogenite or aeyl anhydride) in an inert, solvent and in

atom, and R1 is as defined above. the presence ofa eondensating agent (e.g. amine) to provide
phenolic monoesters of formula I] or formula ]I' (wherein n

65' is 0-12), respectively, if polyfunetiona-I acy]-ating agents
A process for the production of phenolic monoesters (e',,g_ acid halides, preferably acid chlorides of dicarboxylic

represented by the general formula II‘ acids) are used.
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The Intermediate B as used in the recesses for the

production of the 3,3-diphenylpropylammes according to
the present invention can be in the form ofa" racemic mixture
or of optically active compounds in accordance with the
formulae ‘shown below:

Intermediateks
A A

Iuternsediaxelt-(+)

Intermediate s—(-)

Alternatively, structures of formula 11 or 11' may be
obtained by regioseiective deprotection of a protected ben-
zylic hydroxy group (chemically or euzymatically: T. W.
Greene, P. G. "M. Wuts, "Protective Groups in Organic‘
Chemistry", 2nd Ed., J. Wily 8:: Sons, New York 1991).

The identical diesters represented by the general formula
Ill

Formula III

Y 

 
as defined above can be prepared by a process which
comprises treatment of a compound of the formula
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Y

my0
with at least two equivalents of the acylating agent R‘—C
(=0)-LG as defined shove.

Thus, the aforementioned di-acyl compounds are readily
accessible if an at least two-molar excess of an acylating

agent is used in the above-mentioned conversion of Inter-
mediate B or, more general, "on treatment of compounds of
formula 1 with acylating agents in the presence of suitable
catalysts. In the above process, the following Intermediate A

A , Y

wherein R‘ denotes a henzyl group can be used instead of
Intermediate B. The Inteunediate A can be used in the form

of a racetnic mixture or of optically active compounds
(similar to Intermediate B).

Benzylic monoestes represented by the "general formula V

""l’°T‘1’Q
wherein R‘ is as defined above can be prepared by a process
which comprises treatment of a compound of the formula

Y

HONYO
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 (of. formula V). These
compounds can be prepared in several chemical steps from
intermediates such as formula I, where R represents hydro-

Forrnula V
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gen and R‘ is hydrogen or, any suitable protective group
which can be removed by known methods (T. W. Greene, P.
G. M. Wuts, “Pmtec!ive Groups in-Organic Chemistry", 2nd
Ed., J. Wily & Sons, New York 1991) in the presence of the
newly introduced substituent RLCO. It was found, however,
that the benzylic substituent RICO can be introduced more
conveniently and in only one step ifIntermediate B is treated
at room temperature and under anhydrous conditions with.
activated esters (e.g. vinyl acylates, isopropenyl acylates) in
the presence of enzymes such as lipases or esterases.

The mixed diesters represented by the gem] formula IV

Forrnula-IV

 
wherein R‘ and R2 are as defined above can be prepared by
a process which comprises acylation of the abovementioned
benzylic monoester represented by the general formula V

Formula V

wherein R’ is as defined above or of a phenolic monuester
represented by the general formula II

Formula II

 
as defined hereinbefore.

In general, mixed diesters of formula TV can be obtained
by -acylation ofcompounds of the general formula I wherein
R and R’ are difierent substituents selected from the group
consisting of hydrogen, aeyl residues or protecting groups
that are cleavable under the acylation reaction conditions.
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Etbers represented by the general formula VI

Formula VI

as defined heroinbefore wherein R” is hydrogen can be
prepared by aprocess which comprises reacting a compound
of the formula

with an alcohol R‘°—0H in the presence ofan esterification
catalyst.

A filrther process for the preparation ofethers represented
by the general formula VI

Foirnula Vl

If] I0

wherein R” and R“ are as defined hereinbefore, comprises
acid or base treatment of free benzylic alcohols selected
from
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—centinued or of benzylic acylates selected from
0-H

Y Formula 111
Ho and 5 R] O

,.,. 3* T
Y

O W “1r°“r;U\F¢o is Q
0 Formula W

Y R!HO N 91'

A A Y 20 Y
 Rt O NY

25
Fm-mule VI

R11

4, Fnnnula V
Y on

0 0 0 NY
0 it 0

_ m_ H __ 40 wherein R1 and R2 are as defined hereinbefore in the
wherem R 1s hydrogen and R 15 as defined above or Presence of suitable hydl.-My rwgenm

0

ex

Foam VII Ifinally, eflrers offormula VI can be prepared by a process

11113 whrch compnses treatmg a compound of the formula0

Y 45~ 0 E T
Y we55 0

wherein Ruis hydrogen and R1’ represents a C1-C6 a1koxy- wherein R10 is. as defined above with an alkylafing agent
°a">°“Y1EF°“P °' selected from alkyl halogenicles, alkyl sulphates and alkyl

triflates, said alkyl group having 1 to 6 carbon atoms.

 

R4\ 60 In summary, regioseleclive modification of the benzylic
/N —co—— bydroxy groups is achieved either by acid or base treatment

R5 of benzylic acylates in the presence of suitable bydmxy
reagents (e.g. alcohols) or by catalytic ether formation as

55 described inthe literature for other benzylic substrates (J. M.
Sea, A. Llobera, A. (?amia—Rnse, A. Costa, P. M. Deya; J.

wherein R“ and R’ are as defined above Org. Chem. 53: 4263-4273 [1988]). Both free benzyiic
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alcohols such as Intermediates A and B or compounds of

formulas II or V1 {in which R” is hydrogen) or formula VII
(in which R"'is hydrogen) as well as benzylicacylates such
as formulae III, IV, Vmay serve as starting materials for the
preparation of benzylic ethers (B. Loubinoux, J.
Miazimbakana, P. Gerardin; Tetrahedron Lett. 30:

1939 1942 [1989]).

Likewise the phenolic hydroxy groups are readily trans-
formed into phenyi ethers (R“-alkyl) using alkylating
agents such as e.g. alkyi halogenides, alkyl sulphates, alkyl
triflatcs or employing Mitsunobu type reaction conditions
(Synthesis 1981, 1-28). Similarly, both phenolic and alco-
holic monosilyl others are obtained by regioselective si1y-
lation or by desilylation of bis-silyl others of Intermediate 3
as described fiar other compounds in the literature (J.
Paladino, C. Guyard, C. Thurieau, J.-L. Fauchere, Helv.
Chim. Acta 76: 24654472 [1993]); Y. Kawazoe, M.
Nomura, Y. Kondo, K. Kohda, Tetrahedron Lett. 26:
4307-4310 [l9S’-7]).

Carhonates and carbamates represented by the general
lbrnrulae VII and VIII

Fumu1lnVII

T15

O Y
R12-‘Q  N\("A A

FonnulsVIII

A A

as defined hereinbefore can be prepared by a process which
comprises reacting a compound selected from the group
consisting of
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Ferrrurle II

Formula. 11'

Formula V

Formula VI

wherein R‘ is defined as above, :1 is 0 to 12, En is benzyl,
R” or R“ is hydrogen with activated carbonyl compounds
or carbonyl precursor reagents selected from haloforrnates,
ketenes, activated esters, mixed anhydrides of organic or
inorganic acids, isocyanates and isothiocyanates.

The coupling reactions can be carried out in inert solvents
over periods of several hours at temperatures fimn -10" C.
to the refluxing temperatttre ofthe solvent or reagent used to
provide compounds of the general formula VII where R”
represents hydrogen, alkyl, aliphatic or aromatic acyl, or
carbnmoyl, and R” represents —C(=v0)—Y—R3, wherein
Y and R3 represent 0, 5, NH and alkyl or as-yl, respectively.
Polyfimctional reagents give the corresponding derivatives.
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For example, cliisocyanates or di-carbonylchlorides provide
compounds "of formula VIII where X, Y have the meaning of
O, S, or NH and n is zero to. twelve.

The invention, moreover, relates to pharmaceutical com-
positions comprising one or more of the aforementioned
3,3-diphenylpropylamines. In other words, the compounds
according to the present invention can be used as pharma-
ccutically active substances, especially as antimuscarinic
agents.

They can be used for preparing pharmaceutical formula-
tions‘ containing at least one of said compounds.

The compounds according to the present invention in the
form of free bases or salts with physiologically acceptable
acids, can be brought into suitable galenic forms, such as
compositions for oral use, for injection, for nasal spray
administration or the like, in .acco_rdance with accepted
phannaceutical procedures. Such pharmaceutical composi-
tions according to the invention comprise an clfective
amount of the compounds ofclaims 1 to 15 in association
with compatible phar-maccutica1.ly acceptable carrier
materials, .or diluents, as is well known in the art. The
carriers may be any inert material, organic or inorganic,
suitable for entcral, percutaneous or parenteral
administration, such as water, gelatine, gum arabicum,
lactose, microcrystalline cellulose starch, sodium starch
glycolate, calcium hydrogen phosphate, magnesium
stearate, talcum, colloidal silicon dioxide, and the like. Such
compositions may also contain other pharmaceutically
active agents, and conventional additives, such as
stabilizers, wetting agents, emulsifiers, -fiavouring. agents,
buffers, and the like.

The composition according to the invention can c.g. be
made up in solid or liquid form for oral administration, such
as tablets, capsules, powders, syrups, elixirs and the like, in
the form of sterile solutions, suspensions or emulsions for
parenteral administration, and the like.

The compounds according to the invention may be used
in a patch formulation. compounds can be administered
u-ansdermally with a reduced incidence of side eifects and
improved individual compliance.

The compounds and compositions can, as mentioned
above, be used for the treatrnent ofurinary incontinence and
other spasmogenic conditions. that are caused by muscarinic
mechanisms. The dosage ofthe specific compound will vary
depending on its potency, the mode of administration, the
age and weight of the patient and the severity of the
condition to be treated The daily dosage may, for example,
range from about 0.01 mg to about 5 mg‘, adminstered singly
or multiply in doses e.g. from -about 0.05 mg to about 50 geach.

The invention will be further illustrated by the following
non-limiting examples and pharmacological tests.

1. EXPERIMENTAL

1. General

All compounds were fully characterized by ‘H and “C
NMR spectroscopy (Bruker DPX 200). The chemical shifis
reported for “C NMR spectra (50 MI-Iz, ppm values given)
refer to the solvents Cl)Cl3 _(77.l0 ppm), dideuterio dichlo-
romethane (CD,,Cl,, 53.8 ppm), CD,,OD (49.00 ppm) or
hexadeuterio dimethylsulphoxide (DMSO-d,,, 39.70 ppm),
respectively. ' H NMR data (200 MHz, ppm) refer to internal
tetramethylsilane).

Thin-layer chromatography (tlc, R values reported) was
conducted on preooated 5x10 cm E. h/Ierck silica gel plates
(6013254), spots were visualized by fluorescence quenching
or spaying with alkaline potassium permanganate solution.
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Solvent systems: (1), ethyl acetate/n-hexane (30f70, viv-
%); (2), toluene/acetone/methanol/acetic acid (70.75/20/5,
v/v-°/a); (3), n-hexane/acetone/_diethylamine (70/20/10, viv-
°/o); (4), n—hexane/acctaoneitriethylamine (70120110, V/V-%);
(S), ethyl acetateln-hexane/2-propanolftrielhylamine (60/40:’
20'] , v/v-%); (6), ethyl acetate/txiethylamine (90/10, v/v-%);
(7), cyclohexanelacetone/acetic acid (80120/0.5, vfv-%).

Optical rotations were measured at 589.3 nm and room
temperature on a Perkin Elmer Polarimeter Type 241.

Melting points (mp) reported are uncorrected and were
determined on a Mettler FP 1 instrument.

IR spectra were taken from a Perkin-Elmer FTIR spec-
trometer Series 1610, resolution 4 cm".

Gas chromatography-mass spectrometry (GC-MS): spec-
tra (mfz values and relative abundance (°/o) reported) were
recordedon n Finnigan TSQ 700 triple mass spectrometer in
the positive (P-CI)" or negative (N-Cl) chemical ionization
mode using methane or ammonia as reactant gas. Hydroxy-
lic compounds were analyzed as their trimethylsilyl ether
derivatives. '

Combined liquid chromatography-mass spectrometry
(LC~MS): Waters Integrety System, Thamabeam Mass
Detector (E1, 70 eV), m/z values and relative abundance
reported.

2. Synthesis of Intermediates A and B

3-Phcnylacrylic acid 4-bromophenyl ester
An ice-cooled solution of 4-bromophenol (69.2 g) and

cinnamoyl chloride (66.8 g) in dichloromethane (150 ml)
was treated with Iriethylarnine (40.6 g). Afier stirring for 18
hrs at room temperature the mixture was washed with water
(250 ml), 1 M aqueous HCl, and dried over anhydrous
sodium sulphate. Evaporation in vacuum left‘ solid
3-phcnylacrylic ‘acid 4-bromophenyl ester (121.0 g, 99.8%
yield), m.p. 113.3° C., tlc: (1) 0.83. N'MR(CDC1,): 116.85,
ll8.87, 123.49, 128.38, 129.06, 130.90, 132.49, 134.02,
147.07, 149.84, 165.06.
(:)«6-Bromo-4-phenylchroman-2-one

Aportion of the ester (60.0 g‘) was dissolved in a mixture
of acetic acid (60 ml) and concentrated sulphuric acid (18
ml) and refluxed for 2 hrs. Alter cooling, the reaction

was poured into ice water and the product was
isolated by "extraction with ethylacetate. Evaporation of the.
solvent and recrystallization of the residue from boiling
ethanol (150 ml) yielded 26.3 g (43.8% yield) of" pure,
crystalline (:)-6-bromo-4-phenylchroman-2-one, mp.
117.8” C., tlc: (I) 0.67. NMR (CDCl,): 36.56, 40.51, 117.29,
118.87, 127.47, 127.89, 128.33, 129.32, 131.07, 131.79,
139.42, 150.76, 166.84.

(1)-3-(2-Benzyloxy-5.-bromophenyl)-3-phenylpropionic
acid methyl ester

A suspension consisting of (::)-6-bromo-4-
phcnylchmman-2-one (85.0 g), anhydrous potassium car-
bonate (46.7 g), sodium iodide (20.5 g) and benzyl chloride
(40.6 g) in methanol (350 ml) and acetone (350 ml) was
refluxed for 3 hrs. Afier evaporation of the solvents the
residue was extracted with diethyl ether (231300 ml) and the
extract was washed with water (2>c200 ml) and aqueous
sodium carbonate. Drying (Na3S_O4) and rotocvaporation
lefi 121.8 g (l02.l% crude yield) of (::)-3-(2-benzyloxy-.5-
bromnphenyl)-3-phenylpropionic acid methyl ester -as a
light yellow oil, tlc: (1) 0.77; NMR (CDCI3): 39.22, 40.53,
51.63, 70.16, 113.10, 113.77, 126.46, 126.92, 127.88,
128.08, 128.34, 128.45, 130.31, 130.55, 134.41, 136.44,
142.37‘, 154.94, 172.08.
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(::)-3 -(2-Benzy1oxy~5-bromophenyl)-3-phenylpropionic
acid

A solution of (1)-3-(2-henzyloxy-5-bro1:nophenyl)-3-
phenylpropionlc acid methyl ester (0.391 g, 0.92 mmol) in
ethanol (5 ml) was treated at 50° C. with excess aqueous

sodium hydroxide solution until the milky emulsion became
clear. The reaction mixture was then acidified (pH 3),
evaporated and extracted with dichloromethnne. The organic
extract was evaporated -and the remaining oil was red.is~
solved in a minimum of boiling ethanol. The precipitation
formed after 18 hrs at 4° C. was filtered oil‘ and dried in

vacuo to yield 0.27 g (71.4%) of (=)-3-(2-13enzyloxy)-5-

bromophenyl)-3-phenylpropionic acid, colourless crystals,
rn.p. 124.9” C.', tlc: (1) 0.15 (starting material methyl ester
0.75); NMR (CDCI3): 39.15, 40:26, 70.25, 113.21, 113.90,
126.62, 127.27, 127.98‘, 128.17, 128.47, 128.54, 130.46,

130.68, 134.34, 136.45, 142.16, 154.95, 177.65. LC-MS:
4121410 -(14:'l1%, M1"), 394/392 (15/13%), 321/319 (17!
22%), 304/302‘ (17/21%), 259 (24%), 194 (22%), 178

-(2-1%), 167 (65%), 152 (49%), 92 (100%). IR (KBr): 3434,
3030, 1708, 1485, 1452, 1403,1289, 1243, 1126, 1018, 804,

735, 698, 649. Calculated for C221-l,9Br0, (rnol-wgt.
411.30): C, 64.25%, H, 4.66%, Br, 19.43%, 0, 11.67%;
found; C, 63.72%, H, 4.70%, Br, 19.75%, 0, 11.80%.

Alternatively, the crude reaction mixture item the above
described synthesis of (2)-3'-(2-bcnzyloxy-5-bmmophenyl}
3—pheny-lpmpionic acid methyl ester was evaporated, redis-
solved in warm ethanol, and treated with excess aqueous
potassium hydroxide solution. Acidification to pH .3 (com.
hydrochloric acid) and cooling to. 4° C. resulted in the
formation of a solid, which was filtered off after 18 hrs,
washed repeatedly with water and dried to yield (:)-3-(2-
benzyloxy-5-bromophenyl)-3-phenylpropionic acid in 82%

. ield.

y a) Resolution of 3-(2-benzyloxy-5-bromophenyl)-3-
phcnylpropionic acid
R-(—)-3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropionic
acid

Warm solutions of (2)-3~(2-benzyloxy-5-brornopheny|)-
3-phenylpropionic acid (815.6 g, 1.85 mol), and 1S,2R-(+)-
ephedrine hemihydrate (232.1 g, 1.85 mol) in 2000 ml and
700 ml, respectively, ofabsolute ethanol were combined and
then allowed to" cool to 0“ C. The precipitate formed was
collected, washed with cold ethanol and dried in vacuum to
give 553.2 g of the cphcdrinium salt of the title compound
(m.p. 153° C., e.e. 65% as determined by NMR and HPLC).
The salt was recrystallized twice fi'on1 boiling ethanol to
give R-(-)--3-(2-benzy1oxy-5-bromophenyl)-L

10

15

26

phenylpropionic acid 1S,2R-(z)-ephcdrinium salt in 75%
yield, colourless crystalls, m.p. 158.6“ (3., e.e. 97.6%
(HPLC). NMR (CDCl_.,): 9.53, 30.90, 41.54, 42.83., 61.45,
70.15, 70.42, 113.05, 113.68, 125.89, 126.03, 127.33,
127.85, 128.19, 128.28, 128.45, 129.86. 130.70, 135.91,
136.65-, 140.40, 144.09, 155.20, 178.94.

1.2 g (2.0 mmol) of the ephedrinium salt were dissolved
in a mixture of acetone (5 ml) and ethanol (10 1:11). After
trmtment with water (0.4 ml) and cone. (37%) aqueous
hydrochloric acid (0.34 ml), the solution was evaporated in
vacuum, and the residue was redissolved in 1M aqueous
hydrochloric acid (2 ml) and dichlotomethanc (10 ml). The
organic phase was separated, washed twice with water (2
ml), and evaporated to dryness to- give R-(—)-3-(2-
Benzyloxy-5-brornophenyl)-3-phenylpropionic acid as a
colourless oil which slowly solidified (0.4 g, 98% yield),
m.p. 105.6’ C. (iiorn ethyl acetatefn-heptane); tlc: (7) 0.21;

[n]D2°-21.1 (c-1.0, ethanol), e.e. 99.9% (1-IPLC). NMR:
identical with the racemic acid.

S-(3-)-3-(2-Benzyloxy-5.-bromophenyl)-3-phenylpropionic.aci

The -combined mother liquids from the above resolution
and recrystallizations were treated under stirring and cooling

08" C.) with excess cone. aqueous hydrochloric acid. The
precipitate (ephedrinitml hydrochloride) was filtered oil‘, and
the filtrate was evaporated to dryness. The residue was
redissolved in dichloromethane (1.5 liter) and then washed
with several portions of 1 M aqueous hydrochloric acid
followed by water. After (Na,SO_,), filtration, and
evaporation 479 g .of crude S-(+)-3-(2-benzyloxy-5-
hnon1ophenyl)-3-phenylpropionic- acid were obtained as a
yellow viscous oil. The pure. S-(t). enantiomeric acid was
converted into the 1R,2S-(—)—ephedrine salt as described
above fortlie R~(—-) acid. Two recrystallizationsfrom boiling
ethanol provided colourless crystals of S—(+)~3~(2-
benzyloxy-5-bromophenyl)-3-phenylpropionic acid 1R,2S-
(-)-cphodrinium salt in 83% yield, 1n.p. 158.7° C., c.c.
97.8% (1-IPLC). NMR (CDCl,): 9.47, 30.85, 41.54, 42.92,
61.48, 70.13, 70.30, 113.04, 113.66, 125.89, 126.01, 127.32,
127.34, 128.18, 128.44, 129.83, 130.68, 135.94, 136.63,
140.44, 144.13, 155.19, 178.94.

S.~(+)-3—(2-Benzyloxy-5-bromophenyl)-3-phenylpropionic
acid was obtained in quantitative yield from this ephe-
drinium salt by the method described above for the R-(—)
acid, tlc: (7) 0.20, e.e. (NMR)>99%, mp 105.5“ .C.; [o.],,‘°-+
22.6 (c. 1.0, ethanol); NMR: identical with the racemic acid.

b) Ennntioselective Synthesis of R-(-)- and S-(+)-3-(2-
henzyloxy-5-bromophenyl)-3-phenylpropionic acid

on man oen o 9

R = Bu Y
_ —-'~*- on '—" NBr CHO Br 131' R

R _ H O 0 P}:
R = 1311 (benzyl)
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OH

2-Benzyloxy-5-bromobcuzaldehyde
To a solution of 0.1 mol of 5-bromo-2-benzaldehyde in

THF (150 ml) was added 0.1 mol of K,_CO3 and 0.11 mol of [5
benzyl bromide. The mixture was refluxed for 2 hrs and
water (500 ml) was added. After addition of ethyl acetate
(400 ml) and stining the organic layer was washed with
water, dried (sodium sulphate) and evaporated to dryness.
The resulting slightly yellow solid ofpure (tic) 2-benzyl_oxy-
5—bromobenzaldehyde was used as such in the next step.
3:(2-Benzyloxy-S-brornophenyl)-acrylic acid

A mixture of 2-benzyloxy-5-brornobenzaldchyde (0.10
mol), malonic acid (15.0 g), and piperidine (2.0 ml) in 150
ml of pyridine was first heated at 90° C. for 90 min and
subsequently refluxed for 0.5 hrs. After cooling to room
temperature, the reaction was poured on a mixture of ice (1
kg) and concentrated aqueous hydrochloric acid (250 ml).
The solid material that precipitated after stirring for 2 hrs.
was collected by suction and necrystalli-zed from a
of boiling methanol.
3-[3--(2-Benzyloxy-5-brornophenyl)-acryloyl]-(4R)«4-
phcnyloxazo1idin—2-one

PivaIoylch1on'de(7 g) was added dropwise at -30“ C. to
a stirred solution of3-(2-benzyloxy-5-brornophenyl)-acrylic
acid (50.0 mmol) and triethylaminc (15.0 ml) in 200 ml of
tetrahydrofirran. After an additionalhour the temperature
was lowered to -50° C. and (R)-2-phenyloxazolidin-2—one
(9.0 g) and lithium chloride (2.5 g) were added in one
portion. The cooling bath was then removed and stirring was
continued over 18 hrs. The reaction was diluted with water

and 3—[3-(2-henzyloxy-5-bromophenyl)-acryloyl]-(4R)—4-
phenyloxazolidin-2~one was isolated by extraction with
ethyl acetate.
3-[3-(2-Benzyloxy-5-bromophenyl)-(SS)-Pu
phenylpropionyl]-'(4R)-4-phenyloxazolidin-2—one

To a precooled (—30°' C.) ntirmrre of copper-(I) chloride
(21.0 g) and din-rcthylsuifide (45 ml) in dry tetraydrofuran
(150 ml) was added dropwise an ethereal solution of phe-
nylrnagnesiurnbromide (0.3 mol). The mixture was stirred
20 min at the same tempemture and then cooled to -40” ‘C.
A solution of3-[3—(2-Benzyloxy-5-bror:nophenyl)-acryloyl]-
(4R)—4-phenyloxazolidin-2-one (50.0 mmol) in dry tetrahy-
drofuran (150 ml) was added during 10 min. The cooling
bath was removed and stirring was continued for 18 hrs. The
mixture was quenched with hall‘-saturated aqueous ammo-
nium chloride soluiion and the product was isolated by
extraction with ethyl acetate.
S.-(+)-3-(2-Benzyloxy-5-bromophenyl)-3-pherrylprop'ionic
acid

A solution of the above described 3-[3-(2-benzyloxy-5
bromophenyl)-(3S)-3-phenylpropionyl]-(4R).-4-
phenyloxaz'oIidin—2-one in tetrahydrofuran (300 ml) and
water (100 ml) was cooled to 0° C. and then treated with
30% aqueous hydrogen peroxide (20 ml). followed by solid
lithium hydroxide (4.3 3). Water was added alter 2 hrs and
the chiral auxiliary was removed by extraction with ethyl
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acetate. The aqueous phase was acidified with aqueous
hydrochloric acid (10%) and crude S'-(+)-3-(2-benzyloxy-5-
hromophenyl)-3.-phenyipropionic acid was extracted with
tort.-butyl-methylether.

HPLC analysis (Chiralpalt AD, mobile phase l1exane/2-
propane]/trifluoro acetic acid [92:8:0.l, vol/vol-%); flow 1.0
rnllrnin, detection 285 nm) indicated an ennntiorneric ratio
93:7 (retention times 14.8 ruin and 11.5 min, respectively).
The e.e. of 86% of the S-(+) enantiorner can be improved to
:-98.5% by recrystallization ofthe diastereomcric salts using
"nitromirr" (Angew. Chem. Int. Ed. Engl. 1998, Vol. 37, p.
2349) or (1R,2S)-(-)-ephedrine hemihydrate as described
above. The S-(+)-3-(2-benzyloxy-5-brornophenyl)—3-
phenylpropionic acid was isolated after acidification of
aqueous solutions of the diastereomeric salts. It forms
colourless crystals which gave an optical rotation of
[u1,,“'-+21.<s (c-0.5, Me-,0H).

R.-(-)-3-(2-Benzyloxy—5-bromophenyl)-3-phenylpropionic
acid

Conjugate or-ganocuprate addition of phmylmagnesium-
bromide to 3-[3-(2-benzyloxy-5-bromophenyl)-acry1oyl]-
(4S)—4-phenoyloxazolidin-2-one as described above for the
S-(+) enantiomer gave crystalline R—(—-)-3-(2-benzyIoxy-5-
bromophenyl)-3-phenylpropionic acid in an e.e. of 99.6%
after two recrystallizations, [a1,,”'-—21;7 (c-0.5, Me0H).

c) Synthesis of the R- and S-Ennntiomcrs of Intermediate
B

(i) Phenylpropanol Route

Br
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 .(1--En
N(i-Pr};

(::)—3-(2—Benzyloxy-5-bromophenyl)-3-phenylpropand-ol
A solution of the methyl(:)-propionate (121.0 g) in 350

ml of dry tetrahydrofilrnn was slowly added under an
atmosphere of nitrogen to a suspension of lithium alumini-
umhydride (7.9 g) in tetrahydrofuran (350 ml). Alter stirring
at room temperanire for 18 hrs, 20% aqueous HCl was added
dropwise and the product was isolated by repeated extrac-
tion with diethyl ether. The combined extracts were gradu-
ally washed with hydrochloric acid, sodium hydroxide
solution, distilled water, and then dried (Na,S0,,) to give a
light yellow viscous oil (108.8 g, 96.3% yield) afier evapo-
ration which gradually crystallized, m.p. 73.8“ C., tlc: (1)
0.47, (t)-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropan-
1-ol. NMR (CDCl,,): 37.52‘, 39.52, 60.84, 70.54, 113.54,
113.83, 126.29, 127.30, 127.51, 129.99, 128.24, 128.38,
129.99, 130.88, 135.69, 136.40, 143.53, 155.12.

The same product was obtained after reduction of (:)-3-
(2-benzyloxy-5-bmmopl:1eny1)—3-phenylpropionic acid with
lithium aluminium hydride in tetrahydrofuran (30 min, 25"
C.), 31% yield.
(:)-Toluene-4-sulphonic acid 3«(2-benzyloxy'-5-
bromophenyl)-3-phenylpropyl ester

A cooled (5° C.) solution of (zt)-3-(2-benzyloxy-5
hromophenyl)-3-phenylpropan-1-ol (108.0 g) in dichlo-
I‘OII1e_ll1EIIC (300 ml) was treated with pyridine (79.4 ml) and
then p—toluer'1esulphonyl chloride (60.6 g) in dichlo«
rometlianc (200 ml). Afior 18 hrs. at room temperature the
solvent was removed in vacuum and the residue was

extracted with diethyl ether. The extract. was washed with
hydrochloric acid, water, and dried over anhydrous sodium
sulphate to give (1)-toluene-4-sulphonic acid 3-(2-
benzyloxy-5-bromophenyl)-3-phenylpropyl ester as a light
yellow oil after concentration under reduced pressure (140.3
g-, 93.6% yield), tlc: (1) 0.66. NMR (CDCI3): 21.67, 33.67,
39.69, 68.58, 70.28. 113.21, 113.76, 126.47, 127.84, 128.10,
128.25, 128.41, 123.51, 129.81, 130.26, 130.42, 132.91,
134.39, 136.41, 142.15, 155.07.

(1)-[3-(2-11enzyloxy-5-bromophenyl)-3-phenylpropyl]-
diisopropylaruine

A solution of the (zt)-toluenesulphonate ((:)—t01uet1e-4-
sulphonic acid 3-(2-benzyloxy-5-bromopheny1)-3-
pltenylpropyl ester, 139.3 g) in acetonitrile (230 ml) and
N,N-diisopropylamine (256 3) was refluxed for 97 hrs. The
reaction mixture was then evaporated to dryness and the
rosiduc thus formed was partitioned between diethyl other
(500 ml) and aqueous sodium hydroxide (2 M, 240 ml). The
organic phase was washed twice with water (250 ml) and
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then extracted with 1 M sulphuric acid. The aqueous phase
was -adjusted to about pH 12-13 and re-extracted with ether
(500 ml). The organic phase was washed with water, dried
(Na,2SO_._) and evaporated to provtdc (:)—[3-(2-beuzy1oxy-
5-bromophenyl)-3-phenylpropyl]-diisopropylamine as a
brown and viscous syrup (94.5 g, 77.9% yield), tlc: (2) 0.49.
NMR (CDCl,): 20.65, 20.70, 36.70. 41.58, 43.78", 48.77,
70.24, 113.52, 126.02, 127.96, 128.20, 128.36, 129.82,
130.69, 136.34, 136.76, 144.20, 155.15.

(ii) Phenylpropionamide Route

Br

 Bu
0/ ——-u-

1 0 OH
Br

fi Bu
0/ —n--

0 Cl
Br

fi B11
0/ —u-

o ,1.
S-(+)-3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropionyl
chloride

'1'hiony1chloride (4.5 g, 2.3 1111, 37.8 mmol) and some
drops of dimethylformamide were added to a. solution of
S-(+)-3-(2-benzyioxy-5-hromophenyl)-3-phenylpropionic
acid (10.3 g, 25 mmol) in ethyl acetate (60 ml). The mixture
was refluxed until tlc control indicated complete consump-
tion of the starting material (2 hrs). Evaporation in vacuum
gave the acid chloride as a light yellow liquid in almost
quantitative yield (10.7 g). Conversion of an aliquot to the
methyl ester showed a single spot in tlc (R, 0.54, solvent
system (7)).
S-(+)-N,N-Diisopmpyi-3-(2-benzyloxy-5-bromopheny1)-3-
phenylproplonamide

A solution of S-(+)-3—(2-henzyloxy-5-brornop11enyl)-3-
phenylpmpionyl chloride (9.6 g, 22.3 mmol) in ethyl acetate
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(40 ml) was added dropwise to a stirred and cooled (3° C.)
solution ofdiisopropylamine (6.4 g, 49.0 mmol) in 60 ml of
ethyl acetate. The reaction was -stirred for 18 hrs at room
temperature and then washed with water, aqueous hydro-
chloric acid (1 M) and half saturated brine. The organic
phase was dried (sodium sulphate) and evaporated to dry-
ness. The colourless oily residue (10.7 g, 97% yield) of
S-(+)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophcnyl)-3-
phenylptopionamide showed a single spot on tlc: (R, 0.70
(4).). NMR (CD"C1,): 18.42, 20.46, 20.63, 20.98-, 39.51,
41.44, 45.76, 48.63, 70.00, 112.84, 113.64, 126.10, 126.45,
127.34, 127.78, 128.20, 128.36. 129.93, 130.59, 135.18,
136.52, 143.52, 155.17, 169.61.
(1)-N,N~ Diisopropyl -3-(2--henzyloxy-5-hrornopheny1)-3-
phenylpropionamide '

The amide was prepared from diisopropylamine and me
racemic acid chloride as described above for the S-(+)
onantiomer. The viscous colourless oil was dissolved in
ethanol and the solution stored at -—30° C. From this solution

colourless crystals were obtained, my. 101.8“ C.
(=)-[3—(2~Benzy1oxy-5-bromophenyl)-3-phenylp'ropyl]-
diisopropylamine

To a stirred solution of (=)-N,N-diisopropyl~3-(2-
benzyloxy=5-bromophenyl)-3-phenylpropionamide (11.8 g)
in 40 ml of -dry tetrahydrofuran was added 1 M lithium
aluminium hydrideltetrahydrofinan (36 ml). The reaction
was refluxed for 4 hrs-and then quenched with the dropwise
addition of water. After removal of the precipitate the
solvent was evaporated and the oily residue dissolved in
diluted sulphuric acid. The aqueous phase was washed
several times with diethyl ether, adjusted to 1:}! 10-12
(aqueous Na0I-1), and extracted with diethyl ether. The
extract was dried (sodium sulphate), filtered -and -evaporated
to dryness in vacuum to leave 8.1 g (76.7%) of the title
compound as a ‘viscous colourless oil, tlc: (4) 0.86. The
NMR spectrum corresponds to the product, obtained {tom
the tosylate precursor (see above).
S-(+)-[3-(2-Benzyloxy-5-bromophenyl)~3-phenylpropy1]-
diisopropylaminc

Repetition of the reaction sequence by using S-(+)-3-(2-
benzyloxy-5-bromophenyl)-3-phenylpropionic acid as the
starting material gave S-(it)-[3-(2-Benzyloxy-5
bromophenyl) -3-phcnylpropyl]—diisopropylamine as a vis-
cous colourless oil, [o.],,”-+18.S (c-10.0, ethanol), c.e. of
a representative batch 99.4%
R-(—)-[3-(2-Benzyloxy—5-bromophenyl)-3-pl1enylpropyl]-
diisopropylaminc

Repetition of the reaction sequence by using R-('-)-3-(2-
hcnzyloxy-5-bromophenyl)-3-phenylpropionic -acid -as the
starting material gave R-(-)-[3-(2-Benzyloxy-5-
bromophenyl)-3-phenylpropyl]-diisopropyl-amine as a vis-
cous colourless oil, [otbu--17.3 (cu-10.0, ethanol), es. of
a representative batch 98.3%.

The optical purities were determined by chiral HPLC
using Chiraipak OD columns.
(:t:)»4-Benzyloxy-3-(3-diisopropy1arnino—1-phenylpropyl)-
benzoic acid hydrochloride

An ethereal Grignard solution, prepared from the above
(1)-amine (22.8 g), ethyl bromide (17.4 g) and magnesium
(6.1 g) under an atmosphere ofnitrogen was diluted with dry
tctrahydrofiaran (200 ml) and then cooled to -60° C. Pow-
dered solid carbon dioxide (ca. 50 g) was then added in small
portions and the green reaction mixture was warmed to room
temperature. Alter the addition of -an aqueous solution of
ammonium chloride (200 ml, 10%) and adjustment of the
aqueous phase to pH 0.95, a white solid was recovered by
filtration to provide (e)-4-benzyloxy-3-(Zn
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diisopropylamino-1 -phenylpropyl)-henzoic acid hydrochlo-
ride (14.7 g, 64.3% yield), rn.p. 140° C. tic: (2) 0.33.
NMR (cD,oD): 17.07, 18.77, 33.55, 43.27, 56.50, 71.50,
112.89, 124.10, 127.94, 129.07, 129.25, 129.34, 129.59,
129.66, 130.18, 131.60, 132.78, 137.60, 143.30, 161.11,
169.70.

(:)-[4~Benzy1oxy-3-(3-diisopropy1am.ino-1 -phenylpropyl}
phenyl]-methanol
Intermediate A (n-1)

The (z)-hydrochloride was converted into its methyl ester
(MeOH, trace sulphuric acid, 6h reflux) and the free oily
base thus obtained (28 g; do (2): R,0.46) was dissolved in
dry diothyl ether (230 ml). This solution was slowly (2 11)
dropped under a nitrogen atmosphere to a suspension of
lithium aluminium hydride (1.8 g) in other (140 ml). After
stirring for 18 hrs, the reaction was quenched by the addition
of water (4.7 ml). The organic phase was dried over anhy-
drous sodium sulphate, filtered and evaporated to dryness to
provide (:2)-[4-benzyloxy-3-(3-diisopropylamino~7-
phcnylpropyl)-phenyl]-methanol (26 g, 98.9% yield), as-an
oil which gradually crystallized, m.p. 86.4" C., tlc: (2) 0.32.
NMR (CDC13): 20.53, 20.61, 36.87, 41.65, 44.14, 48.82,
65.12, 70.09, 111.80, 125.77, 125.97, 126.94, 127.55,
128.08, 128.37, 128.44, 133.27, 134.05, 134.27, 137.21,
144.84.

0"Bn Y
110 fi NY

(e)-[4-Benzyloxy-3—(3-diisopropy1ami.no-1 -phenylpropyl)-
phenyl]~[C’H]methano1

Intermediate d,-A (n-2)

Repetition of the above described reduction ofthe methyl
ester of (3)-4-benzyloxy-~3-(3-diisopropy1atnino-1-
phenylpropyl)-benzoic acid by the use of lithium aluminium
deuteride gave (:)-[4-benzyloxy-3-(3-diisoprcpylamino-1-
phcnylpropyl)-phenyl]-[C’H]methanol, colourless amor-
phous -solid in 77% yield; tlc: (2) 0.33. NMR (CDCl,):
20.46, 20.55, 36.77, 41.62, 44.09, 48.77, multiplett centred
at 6.4.96, 70.05, 111.76, 125.72, 127.34, 128.03, 128.32,
128.38, 133.15, 133.99, 137.17, 144.80, 155.52.

(.:)-2-(3-Diisopropylamino-1-pheny1propyl)-4-
hydroxymethylphenol

Intermediate B (11.1)

A solution ofIntermediate A (9.1 g) in methanol (100 ml)
was hydrogenated over Raneynickel (4.-5 g) under ambient
conditions. After 5 hrs thin layer chromatography indicated
complete hydrogenolysis, The catalyst was filtered off and
the solution evaporated to dryness to leave an oil (6.95 g,
96.5% yield) which gradually" solidified, (:)-2-(3-
diisopropylamino--1-_phcnyIpropyl)-4-
hydroxymethylphenol, mp. 50“ C., tlc: (2) 0.15. NMR
(CDC13): 19.42, 19.83, 33.22, 39.62, 42.27, 48.27", 65.19,
118.32, 126.23, 126.55, 127.47, 128.33, 132.50., 144.47,
155.38.

hncnnedlare A



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2321

.g-, 2.38 mmol) in 5' ml ofdry diethyl ether was treated during

US 7,230,030 B2

33

Hydrochloride: colourlessncrystalls, m.p. 1.87—l90° C.
(with decomposition)

Intermediate 3

S-(—)-2—(3-Diiso_propylamin'o-1-pheny1propyl)-4- 15
hydroxymethylphenol

I-iydrogenolysis of S-(—)-[4-henzyloxy-3-(3-
diisopropylamino -I-phenylpro_pyl)~p.henyl]-methanol
(prepared from S-(+)-3-(2-benzy1oxy~5~bromop|1enyl)-3-
phenylpmpionjc acid as described for the raeemic series) _
gave the title compound in 85% yield, colourless solid; m.p. 29
350° c., [u],,22--19.3 (c-1.0, ethanol); NMR (CDCl,):
19.53, 19.95, 33.30, 39.52, 42.10, 43.00. 65.40, 113.58,
125.31, 126.57, 127.16, 127.54, 123.57, 132.63, 132.33,
144.55, 155.52.

S-(+) hydrochloride: colourless, non-hygroscopic solid, 35
m.p. 186.4“ C. (dec.); [o.],,”-+6.6 (c-0.5, water). NMR
(DMSO~d,,): 16.53, l8.17,31.52, 41.37‘, 45.90, 54.02, 153.07,
115.13, 126.05, 12.6.37, 128.03, 128.45, 129.04, 133.12,
143.88, 153.77..
R-(+)-2-(3 -Diisopropylamino-l -p heny1propyl)-4- 30
hydroxymethylphenol

Hydrogenoly-sis of R-(+)-[4-benzylo-xy—3-(3-
diisopropylamino-1-phenylpropyl)-phenyl]-methanol
(prepared from R—(—)-3—(2-benzyloxy-5-bromophenyl)-3-
pl1enylpropi'on.ic acid as described for the racemie series) 35
gave the title compound in 87% yield, colourless solid; m.p.
250° C., [o1.],,2-2-+21.3 (c-1.0, ethanol).

R—(—) hydrochloride: colourless, non-hygroscopic solid,
mp. 179.8° C. (doe); [at ”--7.2 (c-0.5, water); NMR
(DMS0-d6): 16.59, 18.19, 31.64, 41.38, 45.92, 54.07, 63.08, 4°
115.19, 126.07, 126.39, 128.04, 128.46, 129.05, 133.13,
143.89, 153.79.

S-(+)-mandelate: m.p. 139.7‘’ C., [a]Dz"u+38.3 (c 1.0,
ethanol)

(:)~2-(3-Diisoprepylanmino.-1-pheny1pro'pyl)-4-hydroxy- 45
[’Hz]n'1etl1yl-phenol
Intermediate d2—B (n-2)

A stirred suspension of lithium aluminium deuteride (0.1

30 min at room temperature under an. atmosphere of dry
nitrogen with a solution of (2)-4-benzyloxy-3—(3~
diisopropylamino.-1-phenylpropyl)-benzoic acid methyl
ester (1.0 g, 2.17 mmol) in dry diethyl ether (5 ml). Afier an

: :0Mo
Me0;C Br
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additional stirring at room temperature for 18 hrs the reac-
tion was quenched by the dmpwise addition of 0.17 ml of
21-110. The. resultant precipitation was filtered ofi’, washed
with small portions of ether, and the combined organic

‘ phases were evaporated to dryness in vacuum to leave

(3)-[4—benzyloxy-3-(3-diisopropy1arnino-1-pheny1propyl)-
pheny1.]-[’H,]mezhano1

as slightly yellow, viscous oil which gradually
crystallized, m.p. 84.1° C.; tlc: (2) 0.33 (starting material
0.46), 0.725 g, 77.2% yield. NMR (CDC13): 20.46, 20.55,
36.77, 41.62, 44.09, 48.77, multiplett centred at 64.30,
70.05, 111.76, 125.72, 125.94, 126.92, 127.34, 127.71,
128.03, 128.32, 128.38, 133.15, 133.99, 137.17, 144.80,
155.52.

A solution of the above (_:)-[4-benzy1oxy—3-(34
diisopropylamino-1 -phenylpropyl)-phenyl]-[’H,]methano1
(0.129 5, 0.29. mmol) in a suspension ofmethanol (5 ml) and
wet Raney-Nickel (0.1—O.2 g) was stirred" at room tempera-
ture under an atmosphere ofdeuterium gas (2112). Alter 1 hr
t1c indicated complete disappearance ofthe starting material.
The mixture was filtered, evaporated and the residue was
redissolved in diethyl ether (5 ml). The solution was washed
with water (2x5 ml), dried over sodium sulphate, filtered and
evaporated to. dryness to leave a pale yellow oil_, 76.3 mg, in
74.6% yield, which gradually solidified to give a colourless
solid of a m.p. range of 46-49" C. Tlc: (4) 0.57 (starting
material 0.77). NMR (c:Dc1,): 19.57, 19, 94, 33.33, 39.515,
42.18, 48.07, 48.43, multiplett centred at 64.61, 118.47,
126.29, 126.58, 127.55, 127.94, 128.38, 132.53, 144.53,
155.37. GC-MS (P-AC1, ammonia, TMS derivative): 488.43
(100%), 489.56 (70%), 490.56 (31%), 491.57 (8%).

Intermediate 112-3
“H

nu-2, deuterium

50 (t)-2-(3-Diisopropylamino-1-phenylpropyI)-4—hyd.rexy-
[2H,]methy1-phenol
Intermediate d,-B

(iii) Heck-Cuprate-Route to Intermediate B

OM:

[Pd] _

/fir-N(1'P1'lz
O MBO;C

 

N(i-Pr);
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35
-continued

on

H0 0 N(i-Pr) _,_
Me03C

[nterrnediate B

N,N-Diisupropyl-acrylarrtide
A solution of acroyl chloride (42 .2 g, 40.6 ml, 0.467 mol)

in 125 ml of diclrlorornerhane was slowly added to a cooled
(()—.5° C.) solution of N,N-diisopropylamine in dichlo-
rornethanc (500 ml). After 2 hrs the precipitated ammonium
salt was "filtered elf and the filtrate was. washed with '1M

hydrochloric acid (3xl00 ml), dried (sodium sulphate), and
evaporated to dryness. N,N~diisopropyl-acrylamide was
obtained as a slight yellow liquid in 48% yield and ca. 99%
purity. NMR (CDCI3): 20.54, 21.25, 45.66, 48.10, 125.62,
130.70, 166.17.

(E)~N,N-Diisopropyl-3-(2-rnethoxy-5-
methoxycarhonylphenyl)_~acry1arnide
((13)—3—(2Diisopropylcarbamoyl-vinyl)-4—methoxyben.zoic
acid methyl ester) I

The reaction was carried out under an atmosphere of dry
and oxygen-{ice nitrogen gas. All solvents and reagents
were dried before -use.

A stirred suspension consisting of N,N-dimcthylglycine
(6.0 rnrnol), anhydrous sodium acetate (40 mmol), methyl
3-brorno-4-methoxybenzoate (20 mmol, 4.90 B). N,N-
diisopropylacrylamidc (24 mmol, 3.72 2;). bis-
(benzonitrile)-palladiurn-II chloride‘ (1.5 mo} '54:), and 20 ml
of N-methyl-2-pyrrolidinone was heated at 130° C. until no
starting material could be detected by tlc (starting material
methyl 3-brorno-4-methoxyhenzoate: R, 0.73; N,N-
diisopropylacrylamide: R_.,O.46; solvent system (1)). Aiter
cooling to room temperature 50 ml of an aqueous 2N HCI
solution was added. The reaction was diluted with dichlo-

romethane (50 ml) and the precipitated grey palladium metal
was filtered mi. The organic phase was washed with live
portions (50 ml each) of 2N aqueous hydrochloric acid,
dried (MgSO,,) and evaporated to dryness. The -remaining
off-white solid was recrystallized from ethyl acetate/m
hexane to give 4.40 g (E)-N,N-diisopropyl-3-(2-methoxy-
5-metlroxycarbonylphenyl)-ecrylamide in 69% yield, m.p.

139_~14o° C.,t1c: (1) R,c.4o. NMR (cD,c1,): 21.22, 22.10,
46.39-, 48.87, 52.59, 56.61, 111.42, 123.39, 123.78, 125.54,
130.32, 132.53, 35.07. MS (E1, D1, 105° C.): 319 (M”', 22),
304 (6%), 276 (8%), 21.9 (100%), 18? (18%), 160 (7%).
(3)-N,N-Diisopropyl-3-(2-methoxy-5-
methoxycarbonylphenyl)-3-phenylpropionamidc
((:)-3-(2-Diisopropylcarbamoyl-1-phenylethyl)-4-
rnethoxybenzroic acid methyl ester)

The reaction was carried out under an atmosphere of dry
and oxygemfree nitrogen gas. All solvents and reagents
were dried before use.

A darlc green solution of lithium diphenylcuprate was
prepared by addition of phenyllithium solution (12 ml, 24
mmol, cyclohexanefdiethyl ether) to a cooled (0° C.). and
stirred suspension of copper-I bromide dimethylsulphide
adduct (2.71 g, 13 mmol) in diethyl ether (40 ml). This
solution was cooled to -78° C. and then subsequently
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solutions were added of trirnethylchlorosilane (1.5 ml, 12
mmol) in diethyl ether (5 ml) followed by the above cinna-
mide (3.19 g, 10.0 mmol, _(E)-N,N-cliisopropyl-3-(2-
methoxy-5-mcthoxycarbonylphenyl)-acrylamidc) in- 10 ml
of tctrahydrofuran. The reaction was stirred for one hour at
-78° C. , warmed to room temperature and then quenched by
the addition of 150 ml of a saturated aqueous solution of
ammonium chloride. Afier 90 min the organic phase was
washed with two portions (100 ml) ofhalfsaturated aqueous
sodium chloride, dried (M3504) and evaporated to dryness.
The yellow oily residue was dissolved in a minimum ofethyl
acetate and purified by column-chromatography on silica gel
(mobile phase (1)). Evaporation of the combined fractions of
the title compound gave
(1)--N,N-diisopropyl-3-(2-methoxy-5-
mnthoxycarbonylphcnyl)-3-phenylpropionamidc

as a_ viscous slightly yellow syrup (1.8 g, 44% yield).
NMR (CD2Cl2)-. 19.45, 19.56-, 19.74, 38.86, 44.87, 47.92,
50.80, 54.76, 109.41, 1-21.32, 125.53, 128.10, 128.43,
128.78.132.03, 143.20, 159.95, 165.95, 168.87. MS (BI, D1,
105” C.): 397 (M*', 41%), 366 (5%), 322 (2%), 269 (3%),
255 (14%), 237 (7%), 165 (5%), 128 (12%), 91 (43%), 58
(100%).
(=)-2-(3-Diisopropylaminm1-phenylpropyl)-4-
hydroxymethylphenol

A solution of (:)-N,N-diisopropyl-3-(2~methoxy-5-
metlroxycarbonylphenyl)-3-phenylpropionamidc (0.79 g,
2.0 mmol) in 20 ml of tctrahydrofuran was cooled to 5° C.
and then treated with 2.5 ml of 1M LiAlH,-,l'l‘I-IF. Alter
stirring at room temperature for 18 hrs. finely powdered
aluminium chloride (0.3 g) was added and stirring was
continued for additional 4 hrs. The reaction was qumched at
5° C. by the dropwise addition ofwater followed by aqueous
sodium hydroxide solution. The mixture was "diluted with
diethyl ether (150 ml) and the organic phase was washed
with half saturated brine, dried (sodium sulphate), and
evaporated to dryness to give the title compound as a solid
off-white foam. Tic (2) 0.16, mp. 48-51“ C. A portion ofthe
material was convened into the hydrochloride (ethereal
hydrochloric acid), m.p. 186-189“ C. (dec.).
Hydrogenolytic Deoxygenaticn of S-(-)-2-(3—
Dii sopropy1arnino- I -phenylpropyl)-4-
hydroxymethylphenol

A mixture of S-(—_)-2-(3-Diisopropylarnino-1-
phenylpropyl)-4-hydroxymethylpheno1 (683 mg, 2.0 mmol,
[ct],,"2-19.8 :(c-1.0, ethanol)), platiniurn~on-carbon cata-
lyst (120 mg) and acetic acid (1.0 ml) was diluted with ethyl
acetate (501111) and then hydrogenated at room temperature
under apressure of4 bar hydrogm gas for 5 hrs. The catalyst
was filtered off and the filtrate was evaporated to leave an
oil. The residue was redissolved in dichloromethane (25 ml)
and the solution was washed with aqueous sodium hydro-
gencarbonate solution. The organic phase was concentrated
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to dryness and the oily residue taken up in ethanol (7 ml).
Addition of D-(-)-tartaric acid (300 mg) and storage of the
clear solution at -25“ C. gave colourless crystals (310 mg)
of

S~(-)-2-(3-diisopropylamino-1-phcnylpropyl)~4-
melhylphenol _ 1)-(-) hydrogentartrate

in 33% yield, tlc: (4): 0.66 (starting material 0.31),
[oi],-3‘--26.7 (ca-1.0, methanol). NMR (CD3_OD): 17.98,
18.37, 20.69, 33.68, 43.12, 56.33, 74.17, 116.31, 127.51,
129.11, 129.50, 129.70, 129.89, 130.41, 144.57, 153.67,
176.88.

A portion of the tomato was treated with aqueous sodium
hydrogencarbonate solution and the free base was isolated in
quantitative yield as a colourless oil by extraction with ethyl
acetate and evaporation of the extract. [o.],,“-26.3 (c-1.0,
methanol).

Preferred intermediates in the processes for the prepara-
tion of the 3,3-diphenylpropylamines according to the
present invention are:
(2)-3-(2-Benzyloxy-5—hromopl1enyl)-3-phenylpropanoic

acid and its salts,
R-(-)-(2-Benzyloxy-5-bromophenyl)-3-phcnylpropanoic

acid and its salts,
S-(+)-(2slienzy|oxy-5-brotnopheny1)-3-phenylpropanoic

acid and its salts,
(:1:)-2--(3-Diisoprop.ylamino-1 -pheny1propyl)-4-hydroxy-

[C’Hz]methyl~phenol,
S-(-)-2-(3-Diisopropylami_no-1 -phenylpropyl)-4-hydroxy

[C21-l,]methyl-phenol,
R-(+)-2-(3-Dii-sopropylamino-1 -pl1enylpropyl)-4-hydroxy-

[C’H,,_]methyl-phenol and their salts.
3. EXAMPLES

a) Phenolic Monoesters
as) General Pmcedulc

Esters of Carboxylic Acids
A stirred solution of (::)-2-(3-diisopropy1a1nino-1-

phenylpropyl)-4—hydroxyn1ethylph.enol (Intermediate B,
1.71 g, 5.01 mmol) and acid chloride (5.00 mmol carhoxylic
acid monochloride for compounds offormula II, 2.50 me]
for compounds of formula II‘) in 60 ml of ciichloromethane
was cooled to 0“ C. and then triethylamine (0.502 g, 4.95
mmol for-compounds of formula II, 1.05 g, 9.92 mmol for
compounds of formula II‘), dissolved in 10 ml of
dichloromethane, was added dropwise during 5-10 min.
Stirring was continued for 18 hrs at room temperature, and
then the mixture was washed successively with water (25
ml), aqueous sodium hydrogen carbonate (5%,_25 ml), and
water (25 ml). The organic phase was "then dried (sodium
sulphate) and evaporated under reduced pressure and at low
temperature. The oily residues thus formed were finally
exposed to high vacuum (2-4 hrs.) to remove traces of
residual solvents.

The esters of formula 11 or II‘ were obtained .as colourless

to light yellow solids or viscous syrups in purifies between
90% and 99% (tlc, IIPLC, NMR).

Esters of N-Acylamino Acids
Phenolic Monocstcrs

To a solution of the respective amino acid (2.0 mmoi) in
0.7 ml to 5 ml of N,N-dimethylformamide and 0.5 ml of
triethylaminc was added at 5° C. in one portion methyl
chloroformate (2.0 mmol, 288 mg). After stirring for 2 hrs.
at the same temperature the cooling bath was removed and
a solution of Intermediate B (2 .0 mmol, 682 mg) in 5 ml of
dichloromethane and triethylamine (0.5 ml) was added. The
reaction was allowed to stir for 2-8 hrs and then diluted with

diethyl ether-(70 1111.). Solid precipitates were filtered oil‘ and
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the mixture was washed with aqueous sodium hydrogen
sulphate solution (5%) and water. Alter drying (sodium
sulphate), filtration and evaporation in vacuum the residue
was purified by flash chromatography on silica gel (eluent:
solvent system (4)). N-acylamino acid esters were obtained
as viscous oils or waxy solids in yields between 24% and
73%.

hb) Salt Formation (Example Hydrochloride)
A cooled (0° C.) solution of 4.94-mmol amino base in 30

ml of dry diethyl ether was treated under an atmosphere of
nitrogen with 4.70 mmol (monoamincs of formula 11) or 9.4
mmol (diarnines of formula -II‘) ethereal (1 M) hydrochloric
‘acid. The oily precipitation was washed repeatedly with dry
ether and then evaporated in high vacuum. The residual
product solidificated in most cases as an amorphous foam.
The highly hygroscopic solids show a wide melting range
above 100° C. (with decomposition)-.

The following compounds were prepared according to the
method described above and their analytical data are listed
below:

(:)-Acetic acid 2-(3~diisopropylami11o-1-phenylpropyl)-

4-hydroxymethylphenyl ester, tlc: R, 0.47 (4), NMR
(CDCl,): 20.36, 20.68, 20.97, 36..59, 42.35, 43.83, 48.76,
64.58, 122.69, 125.51, 126.22, 126.71, 127.96, 128.34,
136.82, 138.97, 143.73, 147.77‘, 169.24; GC-MS/P-CI
(ammonia, trimethylsilyl derivative): 456.8 (100%), 398.4
(4%)

(t)-Propionic acid 2-(3-diisopropylamino—7-
phenylpropyl)-4-hydroxyrnetlwlphcnyl ester, tlc: R, 0.52
(4); NMR (CDCl,): 20.44, 20.64, 27.67, 36.67, 42.21, 43.87,
48.78", 64.70, 122.71, 125.62, 126.52, 126.78, 127.97,
128.53,136.86, 138.82, 143.82, 147.86, 172.68; GC-MS/1.1
CI (ammonia, trimethylsilyl derivative): 470.38 (100%),
398.4 (4%)

(2)-n-Butyric acid 2-(3-diisopropy1amino-1-
phenylpropyl)-4-hydroxymethylphenyl ester, tlc: R, 0.43
(4); NMR (CDCl,,): 13.77, 18.40, 20.43, 20.51, 20.59. 36.15,
36.82, 42.15, 43.90, 48.83, 49.20, 64.58, 122.66, 125.98,
126.17, 126.74, 127.33, 127.94, 128.33, 136.79, 138.91,
143.82, 171.88; GC-MS/N—Cl (methane, trimethylsilyl
derivative): 482.3 (20%), 412.3 (100%), 340.1 (33%), 298.1
(89%), 234.7 (15%); GC-MSlP~Cl (methane, u-imelhylsilyl
derivative): 484.5 (100%), 468.4 (62%), 394.3 (22%);
GC-MS/P—Cl (ammonia, trimethylsilyl derivative): 484.4
(100%), 398.4 (3%)

(=)-Isobutyric acid -2-(3-diis'opropy1amino-1-
phenylpmpyl)-4-hydroxymeIhylphcnyl ester, tlc: Rf 0.43
(4); N1VlR(CDC1,): 18.99, 19.11, 20.54, 34.21, 36.88, 41.84,
43.91, 48.78, 64.61, 122.54, 125.57, 126.14, 126.81, 127.94,
128.34, 136.84, 138.84, 143.89, 147.85, 175.36

R-(+)-Isobutyric acid 2-(3-diisopropylarnino-1-
phenylpropyl)-4-hydroxymethylphenyl ester

Tlc: R,» 0.38 (4), starting material; 0.26; colourless oil
(yield 95%); NMR (CDCl,): 19.02, 19.14, 19.96, 20.61,
34.26, 36.92, 41.87, 43.90, 48.80, 64.84, 122.63, 122.63.
125.64, 126.19, 126.92, 127.98, 128.39, 136.96, 138,76,
143.93, 147.97, 175.39.

Hydrochloride: colourless hygroscopic solid; [o.]D’°-+
5.5 (c-1.0, chloroform)‘; NMR (CDCl_,): 17.03, 17.53,
18.30, 18.52, 18.95, 19.12, 31.23, 34.10, 41.69, 45:40,
54.22, 54.47, 64.00, 122.32,126.'62,126.81,127.40, 128.06,
128.70, 133.88, 140.64, 142.25, 147.81, 175.89.

(2)-2,2-Dimethylpropionic acid 2-(3-d.iisopropylamino-
1-p11cnylp1opyl)-4-hydroxymethylphenyl ester, tlc: R, 0.49
(1); NMR (CDCI,): 20.46, 20.66, 26.53, 27.34, 37.12, 39.21,
41.46, 43.98, 48.81, 64.65, 122.42, 125.58, 126.16, 126.92,
128.37, 134.27, 13.6.92, 138.82, 143.97, 148.02, 176.97;
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GC-MSIT’-CI (ammonia, trimethylsilyl derivative): 498.8
(100%), 482.5 (10%), 398.4 (4%)

(r;)-2-Acetamidoacetic acid 2-(3~'diisopropylamino-1-
phenylpropyl)-4-hydroxymethylphenyl ester

((2)-2-[Diisopropylamino)-1-phenylpropyl]-4-
(hydmxymethyl)phenyl 2~(acety1amino)aoetale) _

NMR (CD,0D): 20.33, 20.61, 22.17, 30.54, 42.39, 48.62,
51.04, 64.-88, 117.99, 124.73, 125.51, 127.01, 127.75,
129.31, 131.63, 13'7.33, 146.67, 147.43, 171.47, 173.82

(:)~Cyclopeotanecarboxylic acid 2—(3-d.iisopropylam'ino-
1-phenylpropyI)-4-hydroxymothylphenyl ester

Tlc: "Rf 0.66 (4), starting material Intermediate B (0.50),
colourless oil, yield: 82%. NMR (CDC13): 20.42, 25.87,
30.25, 36.57, 41.89, 43.97, 47.15, 49.02, 64.63, 122.56,
125.60, 126.16, 126.81, 127.60, 127.94, 128.35, 128.77,
136.74, 138.88, 143.85, 147.92, 175.05.

(1)-Cyclohexanecarboxylic acid 2-.(3-cliis0propyla.1'nin0-
1-phylpropyl)-4-hydroxymethylphenyl ester

Tlc: Rf0.67 (4), starting material Intermediate B (0.50),
colourless oil, yield: 93%. NMR (CDCIJ): 20.27, 25.40,
25.74, 29.03, 29.16, 36.29, 41.82, 43.31, 44.08, 49.36,
64.62, 122.56, 125.58, 126.22, 126.92, 127.92, 128.38,
136.65, 139.00, 143.72, 147.86, 174.40.

(:)-Benzoic acid 2-(3-diisopropylamino-l-
phenylpropyl)-4-hydmxymethylphemyl ester

Tlc: Rf. 0.31 (4); colourless syrup (99% yield,
purity>95%); "gradually crystallized upon refrigeration;
NMR (CDCl,): 20.41, 20.51, 36.65, 42.42, 43.85, 48.79,
64.70, 122.79, 125.74, 126.17, 126.83, 128.13, 128.28,
128.58, 129.48, 130.25, 133.62, 137.2], 139.10, 143.67,
1-48.00, 164.99.

R-(+)~Benzoic acid 2-(3-diisopropylamino-1-

phenylp:opy1)-4-hydroxymethylphenyl ester tlc R,,.0.30 (4);
colourless syrup

1-Iydmchloride: colourless amorphous solid; [o.]D 3°-+
1-4.9 (c-1.-O, chloroform);

NMR (CDCl,): 17.06, 17.53, 18.25, 18.61, 31.23, 42.19,
45.49, 54.26, 54.53, 64.09, 122.55, 126.77, 127.13, 127.58,
128.10, 128.50, 128.72, 128.78, 129.02, 130.17, 133.96,
134.27, 140.31, 142.13, 147.91, 155.40.

(2)4-Mcthylbenzoic acid 2-(3-diisopropy1amino-l-
phenylpropyl)-4—hydmxy1'nethylphenyl ester

Tic: Rf 0.30 (4), starting material Intermediate B: 0.24;
yield: quantitative, viscous light yellow oil; NMR (CDCl,):
20.32, 20.50,. 21.78, 36.13, 42.35, 43.98, 49.29, 4.66,

122.79, 125.81, 126.19, 126.70, 127.04, 128.30, 129.32,
129.76, 130.29, 136.94, 139.20, 143.61, 144.46, 148.04,
165.07.

LC-MS: 459 (M”', 3.5%), 444 (17%), 223 (2.5%), 195
(2%), 119 (43%), 114 (100%).

(2)-2—Me1hylhenz1oic acid 2-(3-diisopropylamino-1-
phenylpropyl)-4-hydroxymethylphenyl ester

viscous colourless oil, tlc: (4) 0.64 (starting material Rf
0.51), yield 84%. NMR (CDC13) 20.44, 20.53, 21.86, 22.01,
36.74, 42.36, 43.87, 48.81, 64.76, 122.93, 123.11, 125.71,
126.12, 126.88, 128.10, 128.48, 130.76, 131.26, 131.70,
132.03, 132.79, 137.28, 139.00, 141.73, 143.72, 148.04,
165.25. LC-MS: 459 (M''', 21%), 444 (100%), 326 (1%),
223 (10%), 213 (6%), 195 (9%), I65 (14%), 115 (94%), 91
(99%).

(:)-2-Acetoxybcnzoic acid 2-(3-diisopropylamino—1-
phenylpropy1)-4-hydmxymethylphenyl ester

colourless syrup, tlc: (4) 0.47 (starting material 11,051),
yield 32%. NMR (CDCl_-,): 20.39, 20.5.7, 20.95, 35.92,
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503 (Nl”', 7%), 488 (59%), 446 (6%). 326 (22%), 223 (9%),
213 (9%), 195 (9%), 163 (14%), 121 (100%), 114 (88%).

(:)-1-Naphthoic acid 2-(3-diisopropylamioo-l-
phenylpropyl)-4-hydroxymethylphenyl ester

colourless viscous oil, tlc: (4) 0.57 (starting material R,
0.51)_, yield82%. NMR (CDCl_,): 20.46, 20.58, 36.82, 42.46,
43.89, 48.76, 64.8], 122.98, 124.51, 125.64,125.79, 125.98,
126.15, 126.44, 126.94, 128.12, 128.36, 128.65, 131.37,
131.82, 133.98, 134.45, 137.44, 139.08, 143.73, 148.13,
155.49. LC-MS: 495 (M*-, 3%), 480 (100%), 213 (7%), 155
(8%), 1.55 (95%), 127 (100%), 114 (90%).

(:)-2-Naphthoie acid 2-(3-diisopropylamino-L
phenylpropyl)r4-hydmxymethylphenyl ester

colourless slightly yellow viscous oil, tlc: (4) 0.57
(starting mataial 190.51), yield 71%. NMR (CW1)): 20.47,
20.59, 36.71, 42.59, 43.85, 48.81, 64.82, 122.89, 126.89,
127.39., 128.19, 123.41, 128.68, 129.50, 132.03, 132.55,
135.87, 137.22, 139.08, 143.83, 148.20, 165.14. LC-MS:
495 (M"_, 7%), 480 (98%), 223 (8_%), 213 (6%), 195 (6%),
165 (8%), 155 (96%), 127 (100%), 114 (81%).

(::)-4-Chlorobenzoic acid 2-(3-diisopropylamino-1-
phenylpropyl)-4-hydmxymetiiylphenyl ester

Tlc: Rf 0.54 (4)., starting material Intermediate B: 0.44;
yield: quantitative, viscous light yellow oil; NMR (CDCI3):
20.34, 20.50, 36.41, 42.51, 43.84, 48.93, 64.66, 122.72,
125.82, 126.88, 127.27, 128.06, 128.56, 128.96, 131.60,
133.80, 136.95, 139.30, 140.16, 143.60, 147.87, 164.10.
LC-MS: 479 (M"‘, 1.5%), 464 (10%), 223 (2%)), 195 (2%),
165 (1.5%), 139 (25%), 114 (100%).

(:2)-4-Methoxybenzoic acid 2-(3«diisopropyla1:1:1'ino-l-
phenylpropyl)~4Jiydloxymethylphenyl ester

'I'lc: R,0.47 (4), starting material Intermediate B: 0.42;
yield: 89%, viscous light yellow oil; NMR (CDCl,,): 20.31,
20.47, 36.43, 42.39, 43.90, 48.97, 55.53, 64.71, 121.79,
122.86, 125.72, 126.14, 126.79, 128.11, 128.27, 131.27,
131.77, 132.36, 132.84, 137.15, 139.01, 143.74, 148.08,
163.92, 164.71. LC-MS: 475 (M*', 3.5%), 460 (20%), 223
(2%), 195 (2% , 135 (48%), I14 (100%).

(1)-2-Methoxybenzoic acid 2~(3-d'iis0propyIamin0-1-
phenylpropyl)-4-hydroxymethylphenyl ester

Tic: R, 0.40 (4), stoning material Intermediate B: 0.42;
yield: 98%, viscous light yellow oil; NMR (CDCl,): 20.29,
20.42, 36.50, 41.92, 44.02, 49.09, 55.95, 64.72, 119.10,
120.20, 122.86, 125.64, 125.10, 126.82, 128.06, 128.30,
132.38, 134.32, 137.11, 139.01, 143.87, 148.00, 159.82,
164.40. LC-MS: 475 (M*", 3.5%), 460 (18%), 223 (1%), 195
(1%), 135 (49%), 114 (100%).

(1)-4-Nitrobenzoic acid 2-(3-diisopropylamino-L
phenylpropyl)-4-hydroxymetltylphenyl ester

T1c;' Rf 0.44 (4), starting material Intermediate B: 0.42;
yield: 78%, viscous yellow oil which slowly solidified; m.p.
123.6” C.; NMR(CDCl,): 20.47, 20.62, 36.52, 42.66, 43.70,
48.75, 64.69, 122.61, 123.72, 125.91, 126.33, 127.04,
128.02, 128.37, 131.32, 134.86, 136.83, 139.55, 143.56,
147.75, 150.93, 163.04. LC-MS: 490. (M*', 1.5%), 475

(15%), 327 (0.8%), 223 (3%), 195 (3%), 150 (15%), 114
(100%).

(:)-2-Nitrobenzoic acid 2—(3-diisopr0py1amino-1-
phenylpropyl)-4-hydroxymethylphenyl ester

Tic: R 0.32 (4), starting material lntennedi-ate B: 0.42;
yield: 9' %, viscous yellow oil which slowly solidified;
NMR (CDCI3): 20.39, 20.50, 36.74, 42.14, 43.89, 48.71,
48.92, 64.59, 122.15, 123.95, 124.18, 125.89, 126.25,
127.23, 127.99, 128.39, 129.95, 132.95, 133.08, 136.72,

42.29, 43.33, 48.87, 54.54, 122.39, 122.54, 124.05, 125.80, 55 139.52-, 143.54, 147.53, 143.15, 153.90. DC-MS: 490
126:1], 126.75, 128.09, 128.32, 132.23, 134.66, 137.27,
139.32, 143.64, 147.63, 151.37, 162.72, 169.73. LC-MS:
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(r)-N-Acetylglycine 2-(3-diisopropy1amino-l-
phenylpropyl)-4-hydroxymethylphenyl esterl(:)-2-
Acctamidoacetic acid 2—(3-diisop.ropylamino—l~
phenylpropyl)-4-hydroxymethylphenyl ester

((=)-2-(Diisopropylamino-1-p.11.eny1pro.py1]--4-
(hydroxymethyl)-phenyl 2-(acetylamir1o)acetate)

NMR (CD,OD): 20.33, 20.61., 22.17, 30.54, 42.3.9,
48.62, 51.04, 64.88,117.99, 124.73, 125.51, 127.01, 127.75,
129.31, 131.63, 137.33, 146.67, 147.43, 171.47, 173.82.

(e)-Malonic acid bis-[2-(3-diisopropylamino-1-
phenyipropyl)~4-hydroxyrnethy1p1Je11yl]ester, llc: Rf 0.38
(4); NMR (CDCl_,): 20.52, 20.62, 20.69, 36.95, 41.84, 42.82,
43.89, 48.23, 64.83, 123.37, 127.36, 127.97, 128.42,128.38,
129.06, 131.55, 137.50, 138.90, 148.23, 148.32, 160.54

(::)-Succinic acid bis-[2-(3—diisopropylamino-1-

phenylpropyI)-4—hydroxymethy1p11enyl]ester, tlc: Rf 0.40
(4)',1\1N[R(CDCI3'): 20.54, 20.63, 20.73, 30.69, 35.-91, 41.80,
43.92, 48.20, 64.81, 122.60, 127.41, 127.93, 128.39, 129.31,
131.80, 136.73, 138.92, 143.82, 148.17, 168.01

(:)—Pen1an.edioic acid bis-[2-(3—diisopropylarr1ino-1-

phenylpropyl)-4-hydroxymethylphenylkster, tlc: Rf 0.43;
NMR (CDC1,): 20.47, 20.60, 32.87, 3.6.93, 41.82, 43.90,
48.22, 64.81, 64.83, 122.85-, 127.39, 127.99, 128.35, 129.31,
131.84, 136.98, 138.94, 143.80, 147.40, 169.05

(2)-1-lcxancdioic acid bis-[2-(3~diisopropylamino-1-
phenylpropyl)_-4-hydroxyn:1ethylphenyl]ester, tlc: Rf 0.43;
NMR (CDCl_,): 20.64, 23.40, 34.37, 36.95, 41.84, 43.88,
48.25, 64.87, 122.88, 127.34, 127.97, 128.39, 129.33,
131.80, 136.99, 138.94, 143.82, 147.65, 168.72

b) Identical Diesters

(::)-Identical diesters (formula III) were prepared and
worked up as described above with the exception that, 2.4
mmol of both triethylamine and acyl chloride (R‘—OOCl)
were used. The physical properties were similar to the bases
and salts described above.

Diesters of N-acylarninoaeids were prepared as described
for phenolic monoesters with the exception that an addi-
tional molar equivalent of acylating agent (mixed acid
anhydride) was used.

In particular, the following compounds were prepared and
their analytical data are given below:

(::)-Formic acid 2-(3~diisopropy1amino-1-phenylpropyl)—
4-formyloxymethylphenyl ester, tlc: R,0.65 (4). This dicster
was prepared from mixed formic acetic anhydride and
Intermediate B- as described for other substrates previously
(F. Reber, A. Lardon, T. Reichstein, Heltz. Chim. Acta 37:
4S458.[1954'])

(::)—Acetic acid 4-acetoxy-3-(3—diisopropy-lamino-1-
phenylpropyl)-benzyl ester, tlc: R, 0.76 (4); GC~MS/P-C1
(ammonia): 426.3 (100%), 3.68.3 (22%); GC‘.—MS/"P-CI
(methane, trimcthylsilyl derivative): 426.4 (64%), 410.3
(16%), 366.3 (100%); hydrochloride, NMR (DMSOd,,)-
16.50, 16.76, 18.05, 20.94, 21.04, 27.02, 31.39, 41.28,
45.26, 53.80, 65.21, 123.39,.126.'84, 127.61, 127.85, 128.70,
134.41, 135.49, 142.68, 148.20, 169.32, 170.42

(-1:)-Propionic acid 2-(3-diisopropylamino-1-
pheny1propy1)-4-propionyloxymetirylphenyl ester, 111:: R,
0.82 (4); NMR (CDC13): 20.53, 20.73, 21.14, 27.66, 36.73,
42.10, 43.68, 48.65, 65.75, 122.65, 126.10, 127.0], 127.70,
1221.34, 128.78, 133.73, 136.81, 143.76, 148.45, 172.45,
174.21; GC-MS/P-C1 (ammonia): 454.8 (100%), 4.38.5
(9%), 382.4 (27%)

(m)-n-Buty-ric acid 4-n-butyr-yloxymethy-l-2-(3.-
diisopropylamino-1-phenylpropyl)-phenyl ester, t1c: 0.86
(4); NMR(CDCl_,): 13.70, 13.76, l8.44,20.53, 20.69, 1.13,
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36.14, 36.76, 37.09, 42.08, 43.73, 48.71, 65.64, 122.81,
125.97, 126.97, 127.92, 128.35, 128.77, 133.78, 136.99,
143.76, 148.41, 171.68, 173.40; GC-MSIP-C1 (ammonia):
482.8 (100%), 396.4 (67%)

(:e)-lsobutyric acid 2-(3-diisopropylami-no-1-
phcnylptopyl)-4-isobutyryloxymethylphenyl ester, tlc: R,
0.83 (4), NMR (CDCl,): 18.97, 19.10, 20.64, 20.67, 34.01,
34.23, 36.98, 41.72, 43.70, 48.65, 65.61, 122.50, 126.18,
126.73, 127.92, 128.13, 128.36, 133.90, 137.01, 143.85,
148.41, 175.17, 176.81; GC-MS/N-C1 (methane): 480.3
(15%); GC-MSIP-C1 (methane): 482.5 (63%), 466.4 (18%),
39.4.3 (100%)

(:1:)-2,2-Dimethylpropionic acid 3~(3-d.iisopropy1amino-
1 -phenylpropy1)—4 -(2,2dimethylpropionyloxy)-b enzyl

ester, Tl-c: R,,0.96 (4); NMR (CDCl,): 20.44, 20.75, 27.09,
27.24, 37.18, 38.68, 39.15_, 41.25, 43.66, 48.20, 65.50,
122.36, 126.32, 127.22, 127.48, 127.83, 128.29, 133.99,
136.98, 143.87, 148.37, 176.70, 17.8.10; GC-MS/P-CI
(methane): 510.5 (76%), 494.5 (21%), 408.4 (100%)

(2)-Benzoic acid 4-benzoyloxymethyl-2-(.3-
diisopropylamino-1-phcnylpropyl)-phenyl ester, tic: R,-0.80
(4); NMR (CDCI3): 20.62, 36.95, 41.72, 43.89, 48.23, 66.76,
122.22, 125.33, 127.36, 127.62, 127.89, 127.89, 127.97,
128.38, 129.49, 130.52, 130.64, 131.15, 131.22, 131.98,
136_.38,_137.66, 143.82, 148.95, 164.77, 166.60

(x)-Benzoic acid 4-benzoyloxyznethyl-2-(3-
diisopropylamino-1-phenylpropyl)-phcnyl ester

Hydrochloride: colourless solid; tic: (4) 0.70, [ot]DZ°-+
24.2 (c-1.0, chloroform). NMR (DMSO-dg): 16.52, 17.99,
18.06, 26.99, 31.32, 53.94, 65.98, 123.58, 127.65, 127.98,
128.62, 128.90, 129.02, 129.45, 129.71, 130.10, 133.64,
134.32, 134.55, 135.60, 142.52, 148.37, 164.53, 165.76.

c) Mixed Diesters

Mixed diestexs (formula IV) were prepared by acylation
of the respective benzylie or phenolic monoesters. Working
up and physical properties corresponded to the bases and
salts described above.

In particular, the followingcompounds were prepared and
their analytical data are given below:

(:)-Acetic acid 2-(3-diisopropylaniino-1-phenylpropy1)-
4-fomiyloxymefltylphenyl ester, tlc: R, 0.76 (4); NMR
(CDCl,): 20.62, 20.91, 33.25, 42.20, 42.28, 48.23, 70.70,
122.96, 127.36, 127.97, 128.38, 128.73, 132.02, 135.41,
137.11, 143.81, 149.35, 1-61.34, 168.95

('::)-Benzoic acid 2-(3-diisopropylamino-1-
phenylpropyl)-4-formyloxymethylphenyl ester, tlc: R, 0.74
(4); NMR(CDCl,): 20.60, 36.93, 41.72, 43.89, 48.23, 70.71,
122.50, 125.33, 127.30, 127.89, 127.97, 128.36, 129.57,
130.65, 131.13, 132.05, 135.41, 136.66, 143.80, 149.15,
161.35, 164.78

(z)-Benzoic acid 2-(3-diisopropy1amino-7-
phenylpropyl)-4-acetoxymethylphenyl ester

Viscous colourless oil, tlcz Rf 0.70 (4); NMR (CDC13):
identical with R-(+) cnantiomer, see below.

R-(:)~Benzoic acid 2-(3-diisopropylamino-1-
pbenylpropyl)-4-acetoxymethylphenyl ester

tlc: R). 0.70 (4)
Hydrochloride: colourless non-hygroscopic solid

[u],,'°-+27.1 (c-1.0, chloroform). NMR ((:I)C1,): 17.14,
18.53, 2-1.04, 31.51,. 42.25, 46.27, 54.74, 65.58, 123.18,
127.07, 127.55, 12761, 127.99, 128.80, 130.22, 134.14,
134.81, 135.27, 141.44, 148.54, 165.19, 17.0.81.

(t)-lsobutyric acid 4-acetoxymet11y1—2-‘(3-
diisopropylamino-1-pheny-lpropyl)-phenyl ester, tic: R,.0.77
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(4); NMR (C1)Cl,.): 18.99, 19.12, 20.65, 21 .05,,34.24, 37.02,
41.79, 43.79, 48.72, 65.98, 122.75, 126.76, 127.14, 127.94,
128.39, 128.84, 133.55, 137.04,- 143.84, 148.56, 170.84,
175.18

(+)-lsobutyric acid 4—acetcxyn:tethy1-2-(3-
diisoprupylarnino-1-phenylpropyl)-phenyl ester coiourless
oil

Hydrochloride: colourless hygroscopic solid; [a]D3°'-+
14.6 (c-1.0, chloroform); NMR (CDCI3): 16.89, 17.04,
18.31, 18.54, 18.92, 19.06, 20.95, 31.49, 34.07, 41.64,
46.17, 54.55, 65.49, 122.91, 126.93, 127.48, 1.27.83,128.74,
134.50, 134.88. 141.61, 148.44, 170.67, 175.63.

(2)-2,2-Dimethylpropionic -acid 4-acet'oxy-3-(3-
diisopropylamino-1-phenylpropyl)-beuzyl ester, tlc: 19.0.80
_(4); NMR (CD_C1,): 20.63, 20.93, 27.19", 33.25, 37.49, 42.21,
42.25, 48.22, 67.37, 123.18, 127.36, 127.84, 128.39, 131.16,
137.34, 143.84, 148.29, 168.93, 178.40

(:2)-2,2-Dimethylpropionic ac-id 4-acctcxymetliyl-2-(1
diisopropyIan1inc-l—pheny1propyl)-phenyl ester, tlc: Rf0.81
(4); NMR (CDCl,'): 20.60, 20.79, 27.09, 36.93, 37.35, 41.85,
42.29, 48.25, 65.91, 122.36, 127.37, 127.99, 128.39, 129.38,
132.69, 136.00, 136.85, 143.80, 170.45, 176.60

cl) Benzylic Monoesters

A mixture consisting of Intermediate B (80 mg, 0.23
mmol), vinyl "ester (0.4 m1),_ tert.-butyl rnethylether (18 ml),
and lipase enzyme (1.0 g). was gently shalcen at room
temperature. Bcnzylic formate,-acetate, and n-butyrate were
prepared from the corresponding vinyl ester donors using
SAM I lipase (Amano Pharmaceutical Co.). Bermoylation
was achieved with vinyl benzoate in the presence of
Lipozym 1M 20 (Novo Nordisk), whereas pivalates and
isobutyrates were obtained from the corresponding vinyl
esters under catalysis of Novozym SP 435 (Novo Nordisk).
Tic analysis indicated afier 2—24 hrs complete disappearance
of the starting material (R,-0.45 (3)). The mixture was
filtered and then evaporated under high vacuum (<40° C.) to
give the carbcxylic acid (R‘—CO,,[-I) salts cfthe respective
bcnzylic rnonoesters as colourless to light yellow oils-.

In particular, the following compounds were prepared and
their analytical data are given below:

(:t:)-Fortnic acid 3-(3-diisopropylamind1-phcnylpropyl)-
4-hydroxybenzyl ester, tlc: Rf 0.25 (2); NMR (CDCI3):
19.43, 33.24, 39.61, 42.25, 48.21, 68.44, 118.09, 127.34,
127.66, 128.31, 128.39, 133.97, 144.47, 156.63, 161.32

(:)-Acetic acid 3-(3-diisopropylamino-1-pl:|eny1propyl)-
4-hydrottybenzyl ester, tlc: R, 0.26 (2); NMR (CDCl,):
19.45, 20,96, 33.26, 39.63, 42.27, 48.23, 63.59, 118.00,
127.36, 128.33, 128.48, 128.53, 129.13, 131.59, 133.88,
144.49, 155.74, 170.44

(:)~Propionic acid 3-(3-diisopropy-lamino-1-
pher1ylpropyl)—4-hydroxybenzylester, tlc: Rf0.45 (2); NMR
(.c1)c1,)-. 10.02, 19.43, 27.58, 33.20, 39.61, 42.25, 48.21,
64.08‘, 118.30, 125.30, 127.03, 127.39, 128.31,. 130.12,
134.22, 144.51, 155.64, 173.22

(1)-Butyric acid 3-(3-diisopropy1an1ino-1-phc11y1propy1)-
4-hydroxyhenzyl ester, tlc: Rf 0.54 (2); NMR (CDCIB):
13.58, 18.40, 19.45, 33.29, 35.88, 39.65, 42.23, 48.25,
63.96, 118.32, 124.55, 126.20, 127.35, 128.32, 129.91,
134.22, 144.50, 155.60, 169.05

(1)-lsobutyric acid 3-(3~c1iisopropylarnino-1-

pheuylpropyl)—4—hydroxybenzyl ester, tlcz R,-0.56 (4); NMR
(CDC1,,): 19.09, 19.45, 33.28, 33.59, 39.65, 42.29, 48.25,
64.63, 118.35, 125.35, 127.03, 127.38, 128.35, 128.49,
129.79, 134.22, 144.52, 155.65, 175.48
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(it)-2,2-Dirnetl-lylpropionic acid 3-(3-d.iisopropyla1:nino-
1-phenylprcpyl)-4-hydroxybenzyl ester, t1c: 0.61 (4);
NMR (CDCl_,): 19.41_, 27.15, 33.24, 37.46, 3 .61, 42.25,
48.21, 65.10, 118.30, 125.32, 127.00, 127.34, 128.31,
129.42, 134.18, 144.47, 155.61, 178.39

(1)-Benzoic acid 3-(3-diisopropylarnino-1-
phenylpmpy1)~4-hydroxybenzyl esteig t1c:R 0.77 (4); NMR
(CDCI,): 18.01, 19.40, 33.24, 39.60, 42.4 , 48.20,. 66.93,
117.13, 127.18, 127.81, 128.33, 129.98, 13.0.17, 13.2.96,
133.58, 14233, 156.95, 166.60

e) Ethers and Silyl Ethers
A mixture of Intermediate B (3.4 g, 10 mmol), methane-

sulphonie acid _(2 ml, 31 mmol), and alcohol R‘°—()1-1
(50—150 ml) was stirred at room temperature until no
starting material was detectable (2-24 hrs). After evapora-
tion to dryness (<35'° C.) the residue was redissolved in
aqueous sodium hydrogen. carbonate solution (100—200 ml,
5%, wlv) and the solution was extracted with ethyl acetate
(75 ml). The organic phase was separated, dried (Na2S04),
filtered and evaporated to give bases of foirnula V] (R‘ 5-H)
as colourless to light yellow oils.

Mixed ester ether derivatives, e.g. ofInterinediate A, were
prepared by benzylic acylation of phenolic ethcrs, such as
Intermediate A, according to the procedure described for
examples of the structure of formula IV.
Hydrochlorildes:

Molar equivalents of bases of formula VI (R“-H), dis-
solved in tert.-butyl niethylethcr, and ethereal hydrochloric
acid were combined at room temperature. Oily precipitates
were separated and dried in vacuum, crystalline hydrochlo-
ridcs were isolated and recrystallized from acetonitrile or
acetone to give colourless crystalline material.

In particular, thefollowing compounds were prepared and
their analytical data are given below:

(1)-2-(3-Diisopropylarnino-l-phenylpropyl)-4-
methoxymethylphenol, tic: R_,.- 0.61 (4); GC-MS/P-C1
(methane, trirnethylsilyl derivative): 428.4 (100%), 412.3
(49%), 396.3 (52%); hydrochloride: amorphous hygroscopic
colourless solid; n1.p. 161°" C.; NMR (CD,OD): 17.39/18.75
(broad signals), 33.79, 43.13, 56.47, 58.00, 75.59, 116.19,
120.79, 127.62, 129.04, 129.14, 129.42, 129.55", 130.43,
144.32, 155.85

(:)-2-(3-Diisop.ropylarnino-1-phenylpropy1)-4-
ethoxymethylphenol, tlc: Rf 0.72 (4); GC-MSTP-CI
(ammonia, tftmethylsilyl derivative): 444.8 (100%), 398.4
(5%);

hydrochloride: colourless non-hygroscopic crystals, m.p.
158-161“ C., NMR (CD,,0D): 15.43, 17.12, 18.82-, 33.80,
56.49, 66.49, 73.62, 116.19, 127.63, 128.99, 129.13,'129.36,
129.55, 130.58, 130.75, 144.32, 155.77

(2)-2--(3-Diisopropy1arnino—1—phenylpropyl)-4-
propoxymethylphenol, NMR (CDCI3): 18.62, 19.44, 23.10,
33.24, 39.61,_42.26, 48-.22, 71.87, 73.94, 117.78, 124.95,
127.35, 127.57, 128.32, 128.47, 133.66, 134.23, 144.48,
155.25

(2)-2-(3-Diisopropy1ar11in-o-1-phenylpropy1)-4-
isopropcrrymethylphenol, NMR (CDC13): 19.44, 22.32,
33.27, 39.65, 42.29, 48.25, 69.28, 72.10, 117.90, 127.38,
128.03, 128.41, 131.10, 133.76, 134.37, 144.51, 154.65.

Hydrochloride: colourless crystals, m.p. 140.4“ C., do (4)
0.61. LC-MS: 383 (6%, [M—HCl]"'), 368 (11%), 324 (1%).
223 (6%), 195 (3%), 165 (2%), 155 (5%), 114 (100%). NMR
(DMSO-d,): 16.57, 18.09, 18.19, 22.29, 31.58, 41.25, 45.87,
53.97, 69.26, 69.92, 115.28.126.34, 127.08, 127.25, 127.96,
128.45, 129.07, 129.70, 132.31, 143.88, 154.22.

(1)-22-(3-Diisopropy1amino-1-pheny1propy1)-4-
butoxymethylphcnol, NMR (CDCl,): 13.75, 19.44, 19.75,
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32.24, 33.28, 39.60, 42.20, 48.20, 72.4-5, 117.87, 125..50,
127.29, 128.39, 133.70, 134.30, 144.47, 155.36 _

(::)-Acetic acid 2-(3-Diisopropyiamino-1-phenyIpropy1)-
4—n:1ethoxy1nethyIphen.yl ester, NMR (CDCl_,): 19.99, 20.62,
20.90, 33.33, 42.30, 48.21, 58.41, 75.94, 122.92, 127.37,
127.95, 128.35, 131.85, 136.99, 138.81, 143.88, 147.88,
168.95

-(:)-Acetic acid 2-(3-Diisopr0pylann'no-1-phenylpropyl)-
4-ethoxymethylphenyl ester, NMR (CDCI3): 15.49, 19.94,
20.95, 33.23, 42.25, 48.25, 55.70, 73.73, 122.53, 127.45,
127.95, 128.36, 131.65, 136.79, 139.71, 143.80, 147.66,
168.99

(:)—2-ij3-Diisopropylamino-7-phenylpropyl)-4-
trimethylsilanyloxymethylphenol, NMR (CDC1,): 0.10,
19.40, 19.43,. 33.25, 39.65, 42.25, 48.20, 64.93, 117.90,
124.90, 126.60, 127.35, 128.35, 128.48, 133.80, 137.15,
144.49, 155.28

(2)-Diisopropyl-[3-phenyl-3-(2-trimethylsilanyloxy-5-
trimethylsilanyloxymethylphenyl)-propyl]amine, NMR
(CDC1_,): 0.10, 0.29, 19.40, 19.53, 33.28, 41.19, 42.27,
48.25, 66.40, 121.37, 127.36, 128.25, 128.50, 136.42,
144.10, 154.98

(x)~[3-(3-Diisopropylami11o-1-phen'ylpropyI)-4-
trimelhylsilanyloxyphenyl]1nethano1, NMR (CDCl,): 0.29,
0.33, 19.40, 19.53.. 33.27, 41.16, 42.27, 48.23, 65.22,
1128.04, 124.-99, 126.52, 127.30,_128.25, 134.16, 136.80,
144.14, 155.06

(=)-Diisopropyl-[3-(5-methoxymethy1~2-
lrimethylsilanyloxyphenyi)—3-pher1y1propy1]arnine, NMR
(CDC13): 0.28, 0.32,. 19.39, 19.43, 33.28, 41.22, 42.33.,
48.19, 53.40, 75.95, 117.53, 124.92, 125.50,127.35, 123.25,
128.55,, 134.00, 136.47, 144.16, 155.09

(2)-Diisopropyl—[3-(5-etho:-:ymethyl-2-
trimethyisilanyloxypheayl)-3-pheny1prepyl]amine, NMR
(CDCl_,): 0.28, 0.31, 15.50, 19.42, 19.58, 33.29, 41.17,
42.25, 48.20, 65.70, 72.48, 117.50, 124.75, 126.39, 127.39,
128.25, 128.50, 134.99, 136.28, 144.19, 154.23

(:5)-[4-(tert.-Butyl-dimethylsilanyloxy)-3-(3-
di-isopropyiamino-1 -phenylpropyl)-pheI1y1]methano1, R,-
0.65 (3).

(':)-Acetic acid 4-(ten.-butyl-dimethylsi1anyloxy)-3—(3-
tiiisopropylamino-1-phenylpropyl)-benzyl ‘ester, NMR
(CDC1,): 44.92, -5.00, 19.40, 19.49, 20.40, 20.83, 23.49,
33.25, 41.22, 42.25, 48.25, 72.55, 81.55, 121.24, 124.88,
127.40, 128.26, 128.44, 128.48, 133.37, 135.74, 144.11,
155.20

(z)-4-(terl.-Bulyl-dirnethylsilanyloxymel1'1y1)-2-(3-

diisopropy1a.mino-l-phonylpropyl)-phenol, tlc: Rf 0.70 (3);
GC-MS/N-CI (methane, trimethylsilyl derivative): 5.26.5
(59%), 454.3 (100%), 412.2 (14%), 340.] (42%); GC-MS!
P~CI (methane, trimethylsilyl derivative): 528.6 (100%),
512.5 (35%), 470.43 (10%), 395.3 (31%)

(:)-Acetic acid 4-(tert.-butyl-dimethylsilanyloxy)-2-(3
diisopropylarnino-1-phenylpropyl)-pheny] ester, NMR
(CDCl,): -4.77, -4.88, 19.15, 20.65, 20.93, 24.77, 33.25,
42.20, 48.20, 57.90, 122.79, 125.15, 127.44, 127.90, -128.41,
136.99, 140.55, 143.85, 147.86, 168.95

(1)-{3-[2-(tert.~Butyl~dimethy1silaoyloxy)-5-(ten.-bntyl-
dimethylsilanyloxymethyl)-phenyl]-3-phenylpropyl}-
diisoprepylarnine, tlc: R,0.94 (3); GC-MS./N-CI (methane):
568.6 (62%), 454.3 (100%), 438.2 (10%), 340.2 (58%),
324.8 (16%), 234.7 (78%); GC-MS/P-C1 (methane): 570.6
(70%), 554.5 (52%), 512.5 (18%), 438.4 (24%)

(.--:)-Acetic acid 4—bem:yloxy~3-(3-diisopropy|a.1nino-1-

phenylpropyl)-benzyl ester, tlc: lit, 0.56 (5); GC-MS/P-C]
(ammonia): 474.4 (100%), 415.4 (54%); NMR (cDc1,):
20.44, 20.56, 21.07, 36.73, 41.53, 44.01, 48.79, 66.43.,
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70.00, 111.61, 125.75, 127.34, 127.55, 127.76, 127.90,
128.03, 128.27, 128.39, 133.98, 136.98, 144.63, 156.05,
170.94

(2)-Benmic acid 4-benzyloxy~3-(3-diisopropylan1ino-1-
phenylpropyl)-benzyl ester, tlc: Rf0.87 (4); NMR (CDCl,):
20.54, 20.60, 36.80, 41.51, 43.95, 48.67, 66.83, 70.04,
111.66, 125.76, 127.35, 127.45, 127.78, 128.06., 128.27,
128.30, 128.42, 128.85, 129.66, 130.55, 132.86, 134.05,
137.03, 144.75, 156.08, 166.46; (ammonia):
535.5 (100%), 415.4 (42%)

(t)-lsobutyric acid 4-benzyloxy-3-(3.~diisopropy1amino-
1-phenylpropyl)-benzyl ester, tlc: R 0.77 (4); NMR
(CDCl,): 19.01, 20.62, 20.65, 34.04, 6.85, 41.54, 43.97,
48.71, 66.15, 70.06, 111.62, 125.79, 125.96, 126.97, 127.24,
127.55, 127.81, 128.08, 128.34, 128.45, 134.05, 137.10,
144.79, 156.00, 177.01; GC-MS/P-CI (ammonia): 502.4
(100%), 415.4 (49%)

1) Carbamates and Carbonates
Mono Nvsubstituted Carbamates

A solution of4.0 mmol ofIntermediate B, henzylic ether
(formula VI, R“-H) or monocster of formula I] in dichlo-
mmethane (20 ml) was treated at room temperature for 16
hrs wit.h'isocyanate_(4.8 rmnol) or diisocyanate (2.2 mmol).
Afier washing with 10 ml aqueous sodium hydrogen car-
bonate (5%, "w/v), drying (Na,_SO_,,) and evaporation oily
residues or colourless solids of the free bases were obtained.
N-disubstittrted Carbamates

N,N-diaikyl-carbamoylchloride (4.4 mmol) was dis-
solved in diehloromethane and dropped into a-coo1ed(0° C.)
and stirred mixture consisting of Intermediate B (4.0 mmol),
dichloromethane (30 ml) and tdethylamine (7.0 mmol, 0.71
mg, 1 ml). Stirring was continued for 6 hrs. The mixture was
then washed with 5 "portions (10 ml) of aqueous sodium
hydrogen carbonate, dried (sodium sulphate), filtered and
evaporated to give the carbamates as colourless oils or
solids.

Bis-carbamates were prepared in like manner using Inter-
mediate B and excess isocyauate (4.8 mmol) and toluene as
solvent at 65“ C. over 18 hrs.

Carbonates were prepared and worked-up according to
the methods described for the preparation of compounds of
formulae 1] to IV. Alky'1chloroformates were used as acy-
lation reagents.
Hydrochlorides:

The oils or solids were redislved in tetrahydrofuran (10
ml). Addition ofethereal hydrochloric acid and evaporation
to dryness in high vacuum gave crystalline or amorphous
carbamate hydrochlorides.

In particular, the following-compounds were preparai and
their analytical data are given below:

(2)-N-Ethylcarbamic acid 2-(3-diisopropylamin0-1-
phenylpropyl)-4-hydroxymetliylphenyl ester, tlc: R, 0.38
(4); GC-MS/P-C1 (ammonia, trimethylsily] derivative):
486.8 (100%), 413.4 (5%), 398.4 (6%); hydrochloride: m.p.
64“ C. (with decomposition); NMR (DMSO-d,,): 15.16,
16.68, 18.05, 18.13, 25.33, 31.26, 35.46, 53.94, 62.65,
67.22, 123.04, 125.70, 126.72, 127.86, 128.67, 135.42,
136.02, 140.07, 142.9.8, 147.53, 154.52

(1)-N,N-Dimethylcarbamic acid 2-(3-diisopropylamino-
1-pheny1propy1)-4-hydmxymethylphenyl ester

NMR (CDCl,): 20.34, 20.66, 30.51, 36.33, 36.77, 42.00,
48.28, 50.21, 65.65,119.83, 123.44, 125.19, 126.60, 127.38,
127.54, 129.31, 136.62, 143.33, 150.99, 155.67.

(2)-N,N-Diethylcarbamic. acid 2-(3-diisopropy1a1:nino-l-
phenylpropyl)~4-hydrexymethylphenyl ester

NMR (CDCl,); 20.54, 20.66, 30.49, 35.61, 42.42, 48.31,
50.20, 65.56, 119.43, 123.40, 125.33, 126.66, 126.99,
127.05, 136.30, 143.27, 149.13, 154.97
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(:)vN~Phe_nylcarl:amic acid 2-(3-diisopropy1amino-l-
phenylpropyl)-4-1-iydroxyrnethylphenyl ester; NMR
(CDCI3): 20.52, 20.61, 36.91, 39.44, 42.25, 48.22, 62.66,
118.36, 119.46, 123.50, 125.32, 127.11., 127.99, 130.15,
132.63, 139.65, 141.33,. 145.16, 152.21, 155.00

(2)—[2-(3-Diisopropylaminm1-phenylpropyl)--L
hydroxymethylphenoxycarl3ony1amino]acetic acid ethyl
ester hydrochloride

Tlc: Rf 0.14 (4); m.p. colourless crystals (from acetone,
21% yield}; NMR (CDCI3): 16.76, 16.86, 18.45-, 20.96,
31.37, 42.20, 46.13, 54.56, 65.50, 123.10, 126.98, 127.66,
128.72, 130.14, 134.05, 134.72, 135.22, 141.37, 148.47,
65.12, 170.71

(::)-N-Ethylcarbamic acid 3~(3«diisopropylamino-1-

phenylpnopyl)-4-N-ethylcarbarnoyloxybenzyl ester, tlc: Rf
0.36 (3);

NMR (CDCI3): 15.0.0, 19.23, 1940, 33.2.6, 35.00, 39.62,
42.35, 43.12, 65.95, 118.30, 125.45, 127.08, 128.33, 130.37,

134.24, 144.44, 155.44, 157.74

(zt)-N,N—Dimethylcarbamic acid 3-(3-diisopropylamino-
l-phenylpropyl)-4-N,N-dimcthylcarbamoyloxybcnzyl ester

NMR (CDCIS): 20.59, 20.66, 30.59, 35.96, 36.40, 36.74,
36.98, 42.03, 48.26, 50.09, 67.09, 119.04, 123.23, 123.49,
125.01, 126.67‘, 127.72, 129.33, 133.65, 143.43, 150.99,
155.63.

(:1:)—N,N-Diethylcarbamic acid 3-(3-diisopropylamino—l-
phenylpropyl}4-N,N-diethylmrbamoyloxybenzyl ester

NMR (CDCl,): 13.31, 13.64, 13.89, 2033., 20.71, 31.57,
37.97, 41.55, 42.37, 48.46, 51.00, 67.23, 120.00, 123.39,
124.82, 126.31, 126.95, 127.33, 150.36, 157.18., 158.97.

(m)-{4-[2-(3-Diisopropylarnino-l-phcnylpropyl)-4-
hydroxymethylphenoxycarbonylamiuoI-butyl} -carbarnic
acid 2-(3-diisopropylaminm1-pheny'lpr-opyl)-4-
hydmrtymethylphenyl ester (fonnula V11‘, X-Y-NH, 1:1-4)

tlc: RfO.60 (6); dihydrochloride m.p. 1425-145 .6‘’ C.

(3)-Carbonic acid 2~(3.~cliisopropylaminc-l-

phenylpropyl}4-hydroxymethylphenyl ester ethyl ester, R,
0.67 (4):

(3)-Carbonic. acid 2-(3-diisopropylamino-1-
phenylpropyl)-4-ethoxycarhonyloxymethylphenyl ester

ethyl ester, Rf 0.87 (4)

g) lntrarnolecular Cyclic Diesters Via Ring Closing
Metathesis (RCM)

N(i-Pr);
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4.

”
0

EXAMPLE

(x)-Pent-4—enoic acid 2-(3-diisopropylarnino-l-
phenylpropyl)-4-(pent-4-enoyloxymethyl)-phenyl ester
(K-y-2)

A cooled (4° C.) mimire of pent-4-enoic acid, ischutyl
chloroformatc, and triethylarnine (each 5.84 mmol) in 10 ml
of dichlorornethane was stirred 5- hrs under an atmosphere of
dry nitrogen The cooling bath was then removed and
both triethylamine (1.46 mmol) and 2-(3-diiscpropylamino-
1—phenylpropyl)-4-hydroxymethylphenol (1.46 mn:1ol)'were
added in one portion. After 18 hrs the mixture was diluted
with dichloromethanc (30 ml), washed several times with
water and finally aqueous 5% sodium hydrogen carbonate
solution. Afler drying. (sodium sulphate), filtration and
evaporation the oily residue was redissolved in a small
volume of a solvent mixture consisting of ethyl acetate!
heptandtriethylamine (65f30I5, vol.-%) and applied on a
silica gel flash chromatography column. Elution of the
column with the same solvent mixture, collection of the
appropriate fractions, and evaporation of the combined
fractions gave (:1:)-pent-4-enoic acid 2-(3-diisopropylaminc»
1-phenylpmpyl)-4-(pent-4-enoyloxymethyl)-phenyl ester as
a pale yellow syrupy oil (50% yield), tlc: (4) 0.75. NMR
(CDCIJ): 18.95, 20.77, 27.75, 28.87, 33.58, 36.83, 42.13,
43.72, 48.71, 65.85., 70.55, 115.47, 115.99, 122.45, 126.26,
127.08, 127.96, 128.11, 128.83, 133.73, 1-36.38, 136.79,
137.04, 14_3.77,,148.46, 171.11, 172.78. _
lntrarnolecular Cyclic Diesters of 1,01-dioic Acids and Inter-
mediate B

(CH2)?

V4,

N(i~Pr)_-1

EXAMPLE

lntramolecular cyclic diester of octane-1,8-dioic acid and

2-(3 -diisopropylaminm 1-phenylpmpy1)-4—hydroxymethy1-
phenol Grubhs catalyst (benzylidene-bis-
(tricyc1ohexylpl1osphine)—dichIororuthenium, 16 mg, 0.002
mmol, 2 mol-%) was added to a solution of (1)-pen1—4—enoic
acid 2-(3-diisopropy1a1nino—1—phenyl_propy1)-4-(pent-4-
enoyloxymelhyl)-phenyl ester (483 mg, 0.96 mmol) in
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-dichloromethane (150 ml) and the mixture was refluxed for
96 hrs. under an atmosphere of nitrogen gas, after whichall
of the starting material was consumedas indicated by tlc.
The mixture was filtered through a short pad of basic
alumina, and the solvent was removed in vacuum. Flash
chromatography (solvent system (4)) aiforded the intJe1'.tne-
diate intramolecular cyclic diester of oct-4-one-1,8-dioic
acid and 2-(3-diisopropylamino)-1-(phenylpropy1)-4-
hydroxymethyl-phenol (324 mg) as a colourless syrup (tic:

(4) Rf 0.68) in 71% yield, mixture of two geometricalisomers.

N"MR(CDC1;,, major isomer): 19.24, 20.61, 23.11, 25.62,
30.55, 33.53, 35.02, 42.41, 48.29,. 50.20, 65.30, 114.46,
124.33, 125.58, 127.15, 128.70, 129.29, 131.10, 132.46,
139.54, 146.76, 147.93, 173.76, 174.39.

A portion of this material (140 mg) was dissolved in ethyl
acetate (10 ml) and hydrogenated at room temperature in the
presence of palladium-on carbon catalyst to afford the
intramolecuiar cyclic diester of octane-1,8-dioic acid and
2—(3-diisopropy1arnino- 1 -phenylpropyl)-4-hydroxymethyl-
phenol in essentially quantitative yield, 139 mg, colourless
‘oil, tlc: (4) 0.71.

NMR (CI)Cl3): 19.36, 20.73, 24.84, 25.28, 28.90, 29.70,
30.57, 33.72, 34.37, 42.39, 48.26,. 50.20, 65.26, 114.45.,
124.37, 127.11, 128.67, 129.29, 131.18, 132.45, 139.52,
146.77, 147.69, 173.90, 174.15.
Poly-co-DL-Lactides of Intermediate B

All reagents were dried over P205 in vacuum (<1 mbar)
and at room temperature. The reactions were carried out at
room temperature in an atmosphere of dry, oxygen-free
nitrogen.
Low Molecular Weight Copolymer

A 15% solution of n-butyllithium (0.36 ml) was injected
through a rubber septum into. a stirred solution of 2'-(3-
diisopropylamino-phenylpropyl)-4-hydroxy-methylphenol
(100 mg, Intermediate B) and DL-dilactide (1.5 g) in 15 ml
of dry toluene. The polymerization was allowed to proceed
for 4 days at room temperature. Distilled water (10 ml)_ was
then added in order to terminate the polymerization. The
organic phase was separated and slowly dropped into 200 ml
of methanol. The precipitated colourless oil wastreated with
water (100 ml) and then dried in high vacuum for 48 hrs.

The copolymcr was obtained in 72.7% yield. NMR analy-
sis (see below) indicated an average molecular weight range
of M, 2000-4000 and a weight content oflnternlcdiatse B of
about 8.4% (NMR). Tic analysis showed the absence of
monomeric intermediate B. Gel permeation chromatogra-
phy (GPC) analysis showed a Mw of 1108 and a Mo of 702.
High Molecular Weight Copolymer
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CH resonances of the connecting lactyl units with the two
hydroxy groups of Intennediate B: 4.8-5.0 ppm and
5.5-5.7 ppm.

Polymer bound Intermediate B: 1.06~l.11 (CH3), 2.20-2.30
(Clifij, 2.40430 (NEIL), 3.30-3.50 (NEE),
4.45-4.55“ (QHCH2), 4.70-4.80 (§;I;:[z—()CO-lactyl),
6.70-7.30 (aryl gm.

h) Inorganic Ester

EXAMPLE

(x)-Benzoic acid 2-(.3-diisopropylantinthl -phe.nylpropyl)-4-
sulphooxymethylphenyl ester
Hydrochloride

To a stirred solution ofchlorosulphonic acid (116 mg, 1.0
mmol) in 5 ml of dry diethyl ether was slowly added at 0°
C. a solution of (:)-benzoic acid 2—(3-d.iisopro_py]amino-1-
phenylpropyl)-4-hydroxymethylphenyl ester (445.6 mg, 1.0
mmol) in 3 ml of dry diethyl ether. The gel formed imme-
diately during the addition was stirred at room temperature
until it became a crystalline consistency (ca. 1 hr). The
precipitate was washed several times with diethyl ether and
then dried in vacmnn to give 0.52 g (46% yield) colourless
crystals, m.p. 63—65‘’ C. NMR (CDCI3): 16.85, 17.03, 18.32,
18.49, 3.2.01, 42.29, 46.23, 55.23, 55.50, 69.24, 122.52,
126.94, 127.15, 129.04, 1_29.7.6,. 130.25, 133.89, 134.93,
136.85, 141.87, 147.80, 165.19.

i) Bcnzylic 1-O-B-D-glucuronide of 2-(3-
diisopropylamino-1-phenylpropyl)-4-

hydroxymethylphenol
((1)-2-(3-Diisopropylaminod-phenylpropyl)-4-(10-D-
glncuronosyloxymcthyl)-phenol)

9'3 Y N
H3°H0

.-... O
A solution of methyl 2,3,4-triac'etyl-1-ot-D-

glucuronosylbromide (2.07 g, 4.64 mmol) in 24 ml of dry
toluene was cooled to -25°“ C. under an atmosphere of
nitrogen and then treated with a solution of (1)-benzoic acid
2-(3-diisopropylaminml—phenylpropyl)-4-
hydroxymethylphenyl ester in 7 ml of toluene. To this

CO;I-I

The high -molecular weight copolyrner was prepared as 50 mixture was added dropwise with stirring and under pro-
descrihed above with the exception that 3.0 g of
DL-dilactide was used. Precipitation by methanol gave a
flutfy white solid which was carefully washed with water
and then dried as desribed to give the copolymer in 81%
yield. NMR analysis (see below) indicated an average
molecular weight range of M,, 4000-81110 and a weight
content of Intermediate B of about 2.0%. Tlc analysis
showed the absence ‘of monomeric Intermediate B. Gel

permeation chromatography (GPC) showed 21 MW of 9347
and a Mn of 6981. Dilferential scanning lorimetry (DSC)
provided a Tg of 42.5“ C.
NMR Analysis

The ll-I NMR resonance signals of the poly-lnctyl chain
were clearly separated from the copolymeric part of Inter-
mediate B (solvent CDCl,):
CI-1, resonances of the poly-lactyl chain: 1.30-1.60 ppm
CI-1 resonances of the poly-lactyl chain: 5.10-5.30 ppm
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jection from light a solution of silver triflate in 14 ml of
toluene (immediate formation of a white precipitate). The
cooling bath was removed alter 15 min and pyridine (0.38
ml) was added. The mixture‘ was diluted with ethyl acetate
(200 ml), filtered and the clear yellow filtrate was washed
sequentially with aqueous solutions of sodium thiosulphate
(5%), sodium hydrogen carbonate (5%), and sodium chlo-
ride (20%). The solution was dried with solid sodium
sulphate, treated with charcoal, filtered and evaporated to
dryness. The waxy residue was redissolved in a small
volume of a solvent mixture consisting of ethyl acetate!
heptaneitriethylamine (65/30/5, vol.-°/o) and applied on a
silica gel flash chromatography column. Elution of the
column with the same solvent mixture, collection of the
appropriate fractions, and evaporation of the combined
fractions gave (:)-benzoic acid 2-(3-diisopropyiami.no-1-
phenylpropyl)-4-(2,3,4-triacctyl-10-D-
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glucuronosyloxymethyl)-phenyl ester, colourless syrup, tlc
(4) 0.70 (starting amine: 0.31, bromo glycoside: 0.23), yield
14%.

NMR (CDCl,, mixture of diastereomers): 20.41, 20.50,
20.60, 20.65, 20.84, 36.49, 42.44, 43.65, 48.73, 52.91,
69.46, 70.43, 71.12, 72.11, 72.60, 73.99, 99.19, 122.91,
126.23, 126.38, 126.54, 127.60, 127.92, 123.06, 1-28.09,.
128.31, 128.59, 12933, 130.22, 133.67, 134.31, 137.41,
143.52, 148.46, 1.64.82, 167.26, 169.21, 169.39, 170.07.

A portion (350 mg) of the above described material was
dissolved and hydrolyzed in a solvent mixture consisting of
tetrahydrofuran/methanol/aqueous potassium hydroxide
(excess, 12 hrs, 22° C.). The mixture was evaporated,
re—d.issolved in 5 ml ofwater and the pH was adjusted to 8.3.
This solution was applied to a chromatography column
charged with prewashed XAD 2 resin (50 g). The column
was washed with water (ca. 250 ml) and then eluted with
methanol. Collection of the appropriate methanol fractions,
and evaporation of the combined fractions in vacuum gave
111 mg of (2)-2-(3-diisopropylaminml-phenylpropyl)-4-
(1[3-D-glucuronosyloxymethyl)-phenol, sodium ‘salt, amor-
phous colourless solid, mp. -110-124° C. (dec.), tlc (4)
0.12. NMR (CD300, major isomer): 19.43, 19.67, 33.26,
39.63, 42.27, 48.23, 69.76, 73.55, 74.70, 75.95, 78.03,
107.64, 117.95, 125.51, 127.36., 128.33, 133.83, 134.77,
144.49, 155.36, 176.76.

II. lncubations of Dilferent Compounds of the lnvtion
with Human Liver S 9-fraction

an) incubation of Unlabelled Substrates

A pooled human liver -S 9-preparation was used to show
the in-vitro metabolism ofdifiercnt compounds ofthe inven-
tion and to prove the generation of the active metabolite by
enzymatic process.

The pooled human liver S 9-preparation was delivered by
Gentest, Woburn, Mass., USA.

In a routine assay, 25 pl. of pooled human liver 59 (20 mg
proteinImL, H961, Gentest, Woburn, Mass, USA) was
incubated for 2 hrs at 37° C. with 40 u.M substrate in a 0.01
M potassium phosphate buffer in the presence ofNADPI-1 (1
mM). The reaction was quenched by the addition of con-
centrated perchloric acid and precipitating protein was
removed by centrifugation. The supernatant was adjusted to
pH 3 with concentrated potassium phosphate solution,
centrifuged, and injected into the HPLC for analysis of the
respective products.

The analysis of the non-deuterated compounds was per-
formed by a routine High Pressure Liquid Chromatography
(HPLC) method with UV-detection.

The incubation results" expressed in (‘'/o) of theoretical
tumover are presented in FIG. 1.

They ranged liorn 96 to 63.2%. The formation of the
active metabolite is dependent on the substituents both at the
benzylic and phenolic side of the respective compounds.

Explanation:

The prodrugs introduced in the assay show the following
chemical structure:
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Y

X

i l’‘-‘'‘
chemical struaure X—«f—Y

Aco-—.'-—oAs moan: acetate
I-IO—«‘—0But means hydtcxy and n-butyrate
H0—J—0iB~ut means hydroxy and iso~hutyrn_te
iBut0—1'—OiBut means ice-butymtc
But0—4‘--OBIII means 11-btityrate
PropO—l—0l’rop means proprionate
I-lO—r—0Prop means hydroxy and pmprionatse
H0—r'—0Ac means hydroxy and acetate
BzO—J—OBz means benzoate and bcuzoelc
A20-—o'—0iBu1; means acettuo and isobtltyrste
A00—r'—UBZ means acetate and benzonte

b) Incubation of Labelled Substrates
The metabolic degradation of the unlabelled hydroxy

metabolite i.e-. lntermcdiate B) and the deuteriated hydroxy-
metabolite llntermediate C123) were compared in vitro. Used
were the respective enantiomers and the racemates.

The hydroxy metabolite and the deuteriated hydroxy-
metabelite expressed significant diflerences in the rate to
produce the corresponding carboxylic acid.

The rnmsurcmcnt was performed with an incubation time
of 3 hrs at 37.0’ C. in a concentration of 40 pM. The
formation of the carboxylic acid from the deuteriated
hydroxy-metabolite showed a significaiitly decreased veloc-
ity of 10%.

These in-vilro experiments indicate a reduced metabolic
turnover of the deuteriated compound in vitro, which may
result in higher plasma levels.
c) Receptor Binding Study

WO 94111337 discloses that .the active metabolite has

high aflinity to muscarinic receptors in the guinea-pig blad-
der. Different compounds of the present invention were
tested in a well es-tablished standardized assay, measuring
the binding ‘of [’H]-methylscopolamine to recombinant
human M3 receptors. BSR-M3H cells transfected with a
plasmid encoding the human rnuscarinic M3 receptor were
used to prepare membranes in modified Tris-HCI pH 7.4
butler using standard techniques. An aliquot of the mem-
brane preparation was incubated with [3I-l]-
mcthylsoopolamine in the presence or absence of diiferent
concentrations of several compounds of the invention for 60
minutes at 25° C. Nonspecific binding was estimated in the
presence of 1 p.M atropine. Membranes were filtered and
washed three times and the filters were counted to determine

the amount of [’H]-methylscopolatnine specifically bound.
The following table shows the IC5,, values of several com-
pounds -of the invention in the M3 receptor binding assay.

Interaction with Human M3 Receptors in vitro

 

 Prodntg IC”

(+) HO—/—OH 3.7
H no 4-—oH 1300
(+) H0—I—0iBnt 159
(+) ao—«—onz 112
BzO—-'—0B2 24“)
Al:O—~/—-01301 3500
AcO—Im0Bz 5,400 

These data clearly showed that derivatization at the phe-
nolic hydroxyl moiety results in an about 20 times less
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potent binding. If both fnnctionalities are derivatized, the
binding is even more dramatically reduced. Furthermore, it
is demonstrated that the enantiomers ofthe active metabolite

exhibit a marked dilference in the binding characteristics to
human M3 receptors.

The compounds were tested for their anticholinergic
activity in a standard tissue assay, the guinea-pig ileum. A
segment of ileum was obtained from Duncan Hartley
guinea-pigs which were sara-ified by cervical dislocation.
The tissue was placed under 1 g tension in a 10 ml bath
containing Krebs’ solution (pH 7.4, 32° C.) and the
concentration-dependent‘ ability of difierent compounds to
reduce the methacholine-induced (0.6 pM) contractile
response was recorded. The IC,,, values for the diiferent
substances were calculated and examples are presented in
the following table.
Anticholinergic Activity in Guinea-pig Ileum in vitro

 

 Prodrug IC5° [nM]

(+) H.o—'«'—oH 20
(—) HO——:’——OH 680
(+) H0 .'%OiBut 57
(+) HO—r'—OB2 1'30
(+) B20-—-I-—0Bz 220
(+) Ac0—a'~0iHut 240 

These data confirm the results obtained in the receptor
binding assays and dernonstrate that the anticholinergic
activity of the compounds decreases with increased deriva-
tization.

d) Eiologicl Membranes
‘Different compounds ofthe inventionwere tested for their

ability to penetrate the human skin (200 um thick) in the
“Flow through cell” at 32° C. according to Tiemessen et al.
(Acta Pharm. Technol. 1998; 34:99—10l). Phosphate bufi'er
(pH 6.2) was used as the acceptor medium. Samples were
drawn at different time points and analysed by RP-HPDC
with UV detection (220 um). Permeation profiles were
plotted and mean flux rates of diiferent substances were
calculated by linear regression analysis. The data obtained
for diiferent compounds of the invention are summarized in
the following table.

 

 

 

Penetration Through Human Skin

‘Flux mt:
Prodnrg [pg/cm‘r24 hrs]
Ho—.'—oI-I 3
Ht’)~«J-0iBut LSO
iBut04—~0iBut 60
r=mpo—4—ormp 10

Dimhstitution ofthe hydroxy group of I-IO--{——OH'leads
to a 3.20-fold increase in skin permeation in relation to the
parent HOe!4)H. Suprisingly monosubstitution of the
pcnolic hydroxy group resulted in even higher 50-fold
penetration rate through human skin.

Taken together, these biological data clearly demonstrate
that the compounds of the invention have a reduced aflinity
to bind to human rnuscarinic M3 receptors. They exhibit an
increased penetration through biological membranes", e.g.
the human skin, and they are rapidly transformed to the
‘active metabolite, once they have entered the systemic
circulation as shown by the in vitro metabolism by the
human liver S9 preparation.
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Thus, the antimuscarinic prodrugs according- to this
invention showed a profile that defines excellent prodmgs.

What is claimed is:

1.. A 3,3-Diphenylpnopylamine having the formula 1:

Formula I

 
wherein R and R‘ are independently

hydrogen, C,-C,, alky], C5.~C,,_, cycloalkyl, substituted or
unsubstituted henzyl, or aliyl;

with the proviso that at least one of R‘ and R is not
hydrogen, and the proviso that R‘ is not methyl or
benzyl when R is hydrogen, and R is not ethyl when R‘
is hydrogen,

X represents a tertiary amino group of formula Ia

Formula is

wherein R’ and R9 represent C,~C,, alkyl groups, which may
be the same or difi'erent and which together contain at least
three carbon atoms, or R-3 and R9" may form a ring together

. with the amine nitrogen,

A represents hydrogen (‘H) or deuterium (’H), and
their salts with physiologically acceptable acids, their free

bases and, when the compounds are in the form of

optical isomers, -the racemic mixture and the individualenantrcmers.

2. The 3,3-Diphenylpropylamine ofclaim 1, wherein X is

CH CH )
I C J z—-N

CH(CH3)1.

3. A 3,3-Diphenylpropylamine having the formula VI:

Fonnula VI

 
wha-ein A represents hydrogen (H) or deuterium (‘H), and

their salts with physiologically acceptable acids, their free
bases and, -when the compounds are in the form of
optical isomers, the raccmic mixture and the individual
enantiomers, and
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wherein one of'R‘° or R“ is_ selected from 'C,—'C.,, alkyl,
allyl, or benzyl, and the other represents hydrogen,

with the proviso that R“ is not methyl orbenzyl when R”
is hydrogen, and R” is notethyl when R“ is hydrogen.

4. The 3.3-Diphenylpropylarnine ofclaim 3 selected from 5
the group consisting of:

(1)-2—(3-diisopropylamino-1-phenylpropyl)-4-
methoxyrnethyl-phenol,

(1)-2-(3-diisopropy1amino—l -phenylpropyl)-4-
etho'xymethyl—phenol,

(:)-2-(3-diisopropy1amino—1 -pheny1propyl)-4-
propoxyms-:thyl—phcnol,

(=)-2-(3-diisopropylamino-1-phe'nylpropyl)-4-
isopropoxy-methylphenol,

(=)- 2-(3-dii sopropylamino-1-pheny1propy])-4-
butoxymethyl-phenol. _

5. A 3,3-Diphenylpropylamine having‘ the formula VII‘:

Forrnuln VT!‘

30

35 
45

wherein R is C ,—C,, alkyl, C,—C,,, cycloalkyl, substituted-or
unsubstituted benzyl, or allyl;

X represents a‘ tertiary amino group of formula Ia

Formula In 50
R3.

/

R9
55

wherein R” and R’ represent non-aromatic hydrocarbyl
groups, which may be the same or difierent ‘and which
together contain at least three carbon atoms, and wherein R“
and R9 may form a ring together with the amine nitrogen,

Y and Z independently represent 0, S or NH,
A represents hydrogen C11) or deuterium (all),
n is 0 to 12, and

their salts with physiologically acceptable acids, their tree
bases and, when the compounds are in the form of as
optical isomers, the racemic mixture and the individual
enantiomers.

60
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6. The 3,3-Diphenylpropylamines of claim 5, wherein X
is

/CH(CH3)z—— N

CH(CH3J2~

7. A pharmaceutical composition comprising a 3,3-
diphenylpropylamine according to any one of claims 1-6
and a pharmaceutically acceptable carrier.

8. A process for the production of ethers according to
claim 3, wherein R“ is hydrogen, which comprises reacting
a compound of the formula

Y

with an alcohol R‘°—OH in the presence -of a catalyst.

9. A process for the preparation of ethers of formula VI:

R10/0  
A

wherein A represents hydrogen (H) or tieuterium (2H), and

their salts with physiologically acceptable acids, their free
bases and, when the compounds are in the form of
optical isomers, the racemic mixture and the indivithial
enantiomers, and

wherein one of R” or R" is selected from C,—C5 alkyl,
-ally], or benzyl, and the other represents hydrogen,

with the proviso that R" is not methyl or bcnzyl when R”
is hydrogen, and R” is not ethyl when R” is hydrogen;

wherein the process comprises acid or base treatment, in
the presence of at least one alcohol selected from
R“’OH and R"0H, of a compound selected from

Y
He Q NY

0

Formula VI
Ru

0

T
YA

is)
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57
-continued

(6)

H Y
Ho 6 NYA A

For-n1I.tlalI

(cl KY0

Formula V]
(I1)

“II

I

" Y
Rm,0 fl NYA A

wherein R” is hydrogen,

Fonnula VII

(6)

wherein R” is hydrogen and R” represents a C1-C5 a1koxy-
carbonyl group or

R4

N-—co—
I

R5

wherein R‘ and R5 independently represent hydrogen,
C1-C5 alkyl, substituted or unsubstituted aryl, henzyl or
phenoxyalkyl wherein the alkyl residue has 1 to 4 carbon
atoms or R4 and R5 form a ring together with the amine
nitrogen, and
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(i) benzylic-acyiates selected from Fmnuh 1“

Formula IV

wherein R‘ is hydrogen, C1-C6 alkyl or phertyl, and R’
represents hydrogen, C1-C5 _alkyl_ or phenyl, with the pro-V150 that R‘ and R’ are not rdenucal.

10. A process for the preparation -of ethcrs of formul V]
according to claim 3, which comprises treating a compound
of the formula

with an alltylating agent selected from alkyl halides, allcyl
sulphates-and alkyl triflates, said alkyl group having 1 to 6
carbon atoms.

11. A method of antagonizing a muscarinic receptor, the
method comprising contacting the receptor with a compound
according to any one of claims 1-6.

12. A method of treating a disease in a mmnrnal that is
amenable to treatment by antagonizing muscarinic receptors
in the mammal, -the method comprising administering an
amount of a composition according to claim 7 effective to
diminish or eliminate symptoms of the disease.

13. The method according to claim 12 wherein the disease
is urinary incontinence.

14. The method according to claim 13 wherein the mam-
mal is a human.



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2334

Electronic Patent Application Fee Transmittal

Title Of Invention: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

Willem deWeerd/Theresa Doonan

Attorney Docket Number: 12961/46103

E

 

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2334



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2335

Miscellaneous:

Total in USD ($) 810

 

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2335



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2336

International Application Number: 

Title Of Invention: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

First Named Inventor/Applicant Name:

Payment information:

Seemtttee mm Pevmem
PaYme“t T3/De Deposit Account

Pevmem Wee eeeeeeetettv teeetvee m RAM
RAM eemttmettem Nemeet
Deeeetttteeeemt
Aemetttee Ueet  
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Chare an Additional Fees reuired under 37 C.F.R. Section 1.17 Patent alication and reexamination rocessin fees

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2336

 



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2337

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post lssuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes) Multi PagesNumber Document Descnphon  /Message Digest Part /.zip (if appl.)
_ _ _ 7573740

Request for Continued Examination 12961_46103_RCE_Dec_Ex
(RCE) hibits.pdf 20111211c6la994391306bad68570403l3

803253

This is not a USPTO supplied RCE SB3O form.

Fee Worksheet (PTO—06) 1 13ld66c469051b725a1b1a0ld94868a,5
3a953d7

T°ta' F"e=~= Size 0"bvtes>=

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see

37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date

shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions

of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the

application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary

components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the

International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due

course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement

Receipt will establish the international filing date of the application.

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2337



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2338

PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paervvork Reduction Act of 1995, no ersons are reuired to resond to a collection of information unless it disla s a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD APP“°3“°“ °’ D°°"eI Number F”I“9 Date
Substitute for Form PTO-875 11/201 ,756 08/10/2005 I:I To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) ( OR SMALL ENTITY

NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)

I:I B/*3“? FEE N/A N/A N/A N/A37CFR1.16a, b,or c

El SEARCH FEE
37CFR1.16k, i,or m

D EXAMINATION FEE N/A(37 CFR 1.16(o), (p), or (q))

TOTAL CLAIMS , _
37 CFR 1.161 ”‘'”“S 20‘

INDEPENDENT CLAIMS , _
37 CFR1.16 11 ”‘'”“S3‘

If the Specification and drawings exceed 100
Sheets of paper, the application Size fee due

IZIAPPI-ICATION SIZE FEE is $250 ($125 for Small entity) for each
(37 CFR Mas» additional 50 Sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 S.

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))
* If the difference in column 1 is less than zero, enter“0“ in column 2.

APPLICATION AS AMENDED — PART II

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL ADDITIONAL

01/18/2008 AFTER PREVIOUSLY RATE“) FEE ($) ($) FEE ($)AMENDMENT PAID FOR

Total (37 CFR _
X W

x $ =

x $ =

D Application Size Fee (37 CFR 1.16(s))

X FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

I-
Z
UJ
E
D
Z
UJ
E
<

(Column 1)
CLAIMS HIGHEST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT PAID FOR

1.16 i

37 CFR 1.16 h

D Application Size Fee (37 CFR 1.16(s))

ADDITIONAL ADDITIONAL

RATE ($) FEE ($) FEE ($)

X 99

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

AMENDMENT
OR

OR 2

:*If the entry in column 1 is less than the entry‘in column 2, write “0“ in column 3. “ “ Legal Instrument Examiner:
If the Highest Number Previously Paid For IN THIS SPACE is less than 20, enter 20 . /PAUL M. STANBACKI

*** If the “Highest Number Previously Paid For“ IN THIS SPACE is less than 3, enter
The “Highest Number Previously Paid For“ (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2338



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2339

Document code: WFEE

United States Patent and Trademark Office

Sales Receipt for Accounting Date: 03/17/2008

PSTANBAC SALE #00000003 Mailroom Dt: 01/18/2008 110600 11201756
01 FC : 1202 100.00 DA
02 FC : 1201 630.00 DA
03 FC : 1203 370.00 DA

Patent Owner, UCB Pharma GmbH — Exhibit 2007 - 2339



Patent Owner, UCB Pharma GmbH – Exhibit 2007 - 2340

PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paervvork Reduction Act of 1995, no ersons are reuired to resond to a collection of information unless it disla s a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD APP“°3“°“ °’ D°°"eI Number F”I“9 Date
Substitute for Form PTO-875 11/201 ,756 08/10/2005 I:I To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) SMALL ENTITY

I:I BASIC FEE37CFR1.16a, b,or c

El SEARCH FEE37CFR1.16k, i,or m

D EXAMINATION FEE N/A(37 CFR 1.16(o), (p), or (q))

TOTAL CLAIMS , _
37 CFR 1.161 ”‘'”“S 20‘

INDEPENDENT CLAIMS , _
37 CFR1.16 11 ”‘'”“S3‘

If the Specification and drawings exceed 100
Sheets of paper, the application Size fee due
is $250 ($125 for Small entity) for each
additional 50 Sheets or fraction thereof. See
35 U.S.C. 41 a 1 G and 37 CFR 1.16 S.

IZ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

( OR

NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)

N/A N/A N/A N/A

N/A N/A

DAPPLICATION SIZE FEE
(37 CFR1.16(S))

* If the difference in column 1 is less than zero, enter“0“ in column 2.

OTH ER THAN

(Column 1) SMALL ENTITY SMALL ENTITY
CLAIMS

APPLICATION AS AMENDED — PART II

REMAINING
AFTER01/18/2008
AMENDMENT

* 1 8
37 CFR 1.16 h

D Application Size Fee (37 CFR 1.16(s))

(Column 2)
HIGHEST
NUMBER
PREVIOUSLY
PAID FOR

(Column 3)

ADDITIONAL

FEE ($)

ADDITIONAL

FEE ($)

I
210X $21°= -

RATE (1%) (19)

Minus X $ =

= 1 X S =Minus

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

AMENDMENT
(Column 1)

CLAIMS
REMAINING

AFTER
AMENDMENT

HIGHEST
NUMBER

PREVIOUSLY
PAID FOR

ADDITIONAL

RATE ($) FEE m

X 69

ADDITIONAL

FEE ($)

1.16 i

37 CFR 1.16 h

D Application Size Fee (37 CFR 1.16(s))

***
Minus

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j)) OR

AMENDMENT
* If the entry in column 1 is less than the entry in column 2, write “0“ in column 3.
** If the “Highest Number Previously Paid For“ IN THIS SPACE is less than 20, enter “20“.

*** If the “Highest Number Previously Paid For“ IN THIS SPACE is less than 3, enter
The “Highest Number Previously Paid For“ (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Legal Instrument Examiner:
/WILLIAM N. PH|LL|PS/
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Application No. A_ppIicant(s) ' ’ ' “I

11/201,756 MEESE ET AL.

Examiner Art Unit

Zachary C. Tucker 1624

All participants (applicant, applicant's representative, PTO personnel):

Interview Summary

(1) Zachary C. Tucker. (3)Steve Lee .

(2) - (4)__-

Date of Interview: 11 February 2008.

Type: a)[:] Telephonic b)E] Video Conference
c)lZ Personal [copy given to: 1)E] applicant 2)E] app|icant’s representative]

Exhibit shown or demonstration conducted: d)E] Yes e)lX] No.

If Yes, brief description:

Claim(s) discussed: none .

Identification of prior art discussed: none.

Agreement with respect to the claims f)[:] was reached. g)E] was not reached. ME] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was

reached, or any other comments: See Continuation Sheet.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
- allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims

allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE

INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS

INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO

FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview

requirements on reverse side or on attached sheet.

/Zachary C. Tucker/

Primary Examiner, Art Unit 1624

Examiner Note: You must sign this form unless it is an Examiner’s signature, if required
Attachment to a si ned Office action.

US Patent and Trademark Office

PTOL413 (Rev. 04-03) Interview Summary Paper No. 20080211
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Continuation Sheet (PTOL-413) _ Application No. 11/201,756

. J~,.‘

Continuation of Substance of lnterview including description of the general nature of what was agreed to if an

agreement was reached, or any other comments: The issue of the disapproved Terminal Disclaimers was

discussed,and applicants‘ coiunsel agreed to submit new Terminal Disclaimers signed by attorneys of record.
Examiner Tucker asked if compounds covered in new claims 35-43 were claimed or covered by any copending

applications or parent patents, and Mrs. Ccppolla and Lee indicated that they were covered by US 6,713,464, which
will be one of the newly filed Terminal Disclaimers filed over the instant application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT : Meese et al.

SERIAL NO. : 11/201 ,756

FILED : August 10, 2005

FOR : NOVEL DERIVATIVES OF 3.3-

DIPHENYLPROPYLAMINES

EXAMINER : Tucker

GROUP ART UNIT .' 1624 I hereby certify that this correspondence is being deposited with
the United States Postal Service as first class mall in an envelope
addressed to: Mail Stop Amendment, Commissioner for Patents,
P.0. Box 1450, Alexandria, VA 22313-1450

M3“ Stop Amefidment Date: February 1.9. 2003
Commissioner for Patents

P-O- BOX 1450 Signature: lTheresa A.E. Doonanl

Alexandria, VA 22313-1450 Them‘ “-5- °°°“a"

 
TRANSMITTAL OF RESPONSE TO EXAMINER’S INTERVIEW SUMMARY

S I R:

In response to the Examiner’s Interview of February 11, 2008, Applicant encloses herewith:

1. Examiners Interview Summary:

2. Four (4) Terminal Disclaimers to Obviate a Double Patenting Rejection Over a Prior

PatentlApplication fo.r the following patents: 6,858,650; 6,713,464 and the following

patent applications: 10I533,683; 10/532,836;

3. A new copy of Exhibit A and Exhibit E, as filed January 18, 2008, as requested by the

Examiner due to poor image quality.

No fees are believed due. In the event a determination is made that fees are due. the

Commissioner is authorized to charge any such fees or credit any overpayment in

-connection with this paper to Deposit Account No. 11-0600. A copy of this form is enclosed

for charging purposes.

Respectfully submitted,

NYON & KENYON LLP

 Dated: February 19, 2008 By:
 os ph A. Cop

(Registration No. 38,413)

One Broadway

New York, New York 10004

(212) 425-7200
CUSTOMER NO. 26646
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Docket No.: 12961/46103

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT : Meese et al.

SERIAL N0. : 11/201,756

FILED : August 10, 2005

FOR : NOVEL DERIVATIVES OF 3,3-
DIPHENYLPROPYLAMINES

EXAMINER: Tucker

GROUP ART UNIT : 1624

Mail Stop Amendment
COMMISSIONER FOR PATENTS

P.O. BOX 1450

Alexandria, VA 22313-1450

EXAMINER INTERVIEW SUMMARY

The Applicants thank the Examiner for the in-person interview extended to the

Applicants’ representatives Steven J. Lee and the undersigned on February 11, 2008.

The interview included a discussion of the Terminal Disclaimers that were previously

submitted in this application. The Applicants’ representatives agreed to re-subrnit the

Terminal Disclaimers under the signature of an attorney of record.

Accordingly, enclosed herewith are four Terminal Disclaimers. The four

Terminal Disclaimers are the same as the Terminal Disclaimers previously submitted

except that they are signed by the undersigned rather than by‘ Dr. Dressen.
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Serial No. 11/201,756

Attorney Docket No. 12961/46103

The pending claims were also discussed at the interview. In answer to the

Examiner’s question, the Applicants’ representatives stated that the compounds recited

in new claims 35-43 filed January 18, 2008 were within the scope of some of the

claims of US. Patent 6,713,464.

The Examiner requested new copies of Exhibits A and E filed January 18, 2008

since the copies scanned into the USPTO"s records appear to have dark sections which

make them difficult to read. Accordingly, enclosed herewith are new copies of

Exhibits A and E.

Respectfully submitted,

Date: ‘:gg.(¢uA«R.Y H 12.003 BY: 3 Q Ma
Jos ph A. Copp

Reg. No. 38,413

KENYON & KENYON

One Broadway

New York, NY 10004

(212) 425-7200 (telephone)

(212) 425-5288 (facsimile)
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PTOISBIZS (0407)
Approved for use through D9l30.'2D07. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paerwofk Reduction Act of 1995' no . (sans are ' uired to resond to a collection of information unless it disla S-8 valid OMB control number.

TERMINAL DISCLAIMER To OBVIATE A DOUBLE PATENTING D°c1<etNur11h-ertovtionali
REJECTION OVER A “PRlOR" PATENT 12961146103

In re Application of: Claus'MEESE, et al.

  

Application No.: 111201.756

Filed: August 10. 2005

For; NOVEL DERIVATIVES OF 3.3-DIPHENYLPROPYLAMINES

The owner‘, sguwggz EHABM5 39 , of mg percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory tenn of any patent granted on the instant application -which would extend beyond
the expiration date of the full statutory-term prior patent No. 6 858,650 as the term of said prior patent is defined in .35 U.S.C. 154
and 173. and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly owned. This
agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the prior patent, “as the term of said prior
patent is presently shortened by any terminal disclaimer." in the event that said prior patent late.r:

expires for failure to pay a maintenance fee;
is held unenforceable;
is found invalid by a court of cornpetentjurisdiction;
is statutorily dlsclaimed in whole or terminally disclaimed under 37 CFR 1.321;
has all claims canceled by a reexamination certificate:
is reissued; or

is in -any manner tennlnated prior to the expiration of its full statutory term as presently shortened by any terrninat disclaimer.

Check either box 1 or 2 below. if appropriate.

1.. E] For submissions on behalf of a businesslorganization (e.g., corporation, partnership, university, government agency,
etc). the undersigned is empowered to act on behalf of the buslnessf.organ.ization.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment. or both, under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No. 33.413

February 19. 2008
Date-

Jose h A. Co ola. Re . No. 38,413

Typed or printed name

(.212) 425-7200
Telephone Number

Tenninal disclaimer fee under 37 CFR 1.2-0(d) included.

WARNING: information on this from may become public. credit card infonnation should not
be Included on this form. Provide credit card intonnation and authorltlon on PTO-2038.

‘Statement under 37 CFR 3.7303) is required if terminal disclaimer is signed by the assignee (owner).
Form PTOISBIQB may be used for making this certification. See MPEP § 324.

 

This collection of information is required by 37 CFR 1.321". The infonnation is required to obtain or retain a benefit by the public which is to tile (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing. and submitting the completed application fonn to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form andlor suggestions for reducing this burden. should be sent to the Chief lnfonnation Ofiicer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, PO. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OF! COMPLETED FORMS TO THIS
ADDRESS. SEND TO: commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the fcnn. call 1-300-PTO-9199 and select option 2.
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PTOiSBi26. (04-07)
Approved for use through Ci9.'3Di2D0.7. OMB 0651-0031

US. Patent and Trademark Office: U.S. DEPARTMENT OF CQMMERCE
L-lndertbe Paerwork Reduction Act of 1995, no - rsons are re uired to resond to a" collection of information unless it digia s a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING D°‘*et ”“”'b9’ (°F’“°"‘3'3
REJECTION ‘OVER A “PRIOR” PATENT 1295"'45103

In re Application of: Claus MEESE, et al.

 

Application No.: 111201.756

Filed: August 10. 2005

For; NOVEL DERIVATIVES OF 3.3-DIPHENYLPROPYLAMINES

The owner‘. figHyyggz Eljgglgdg pg , of mg percent interest in the instant application hereby disclaims,
except-as provided below. the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 6 713 464 as the term of said prior patent is defined in 35 U.S-.C. 154
-and 173, and as the term of said prior patent is presently shortened by any terminal disciaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly owned. This
agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory terrn as defined in 35 U.S.C. 154 and 173 of the prior patent, “as the term of said prior
patent is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

expires for failure to pay a maintenance fee:
is held unenforceable;
isfound invalid by a court of competentjurisdiction:
is statutorily disciaimed in whole or terminally disciaimed under 37 CFR 1.321;
has all claims canceled by a reexamination certificate;
is reissued; or
is in any manner terminated priorto the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. E] For submissions on behalf of a businesslorganization (e.g., corporation, partnership, university, government agency,
etc.). the undersigned is empowered to act on behalf of the businesslorganization.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable -by fine or imprisonment. or both, under Section 1001 of Tatte 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No. 38.413

February 49. 2008
Date

Jose h A. Go ola. R . No. 38.413
Typed or printed name

(212! 425-7200
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Infomiation on this form may become public. credit card infonnation should not
be included on this form. Provide credit card information and authorization on PTO-2038.

‘Statement under 37 CFR 3.73(b) is required ifterminal disclaimer is signed by the assignae. (hwner).
Form PTOISBISG may be used for making this certification. See MPEP § 324.

 

This collection of information is required by 37 CFFt 1.321. The information is required to obtain or retain a benefit by the public which is to tile (and by the USPTO
to process) an application. confidentiality is governed by 35 U.S.C. 122 and 3? CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form andlor suggestions for reducing this burden. should be sent to the Chief Inforrnalion Dflioer, U.S. Patent
and Trademark Office. U.S. Department of Commerce. P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA -22313-1450.

If you need assistance in completing the form. call 1-Boo-PTO-9199 and select option 2.
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PTOi'SBi'25 (07-06)
Approved for use through 09l30l20l:l6. OMB 0651-0031

_ U.S. Patent and Trademark Office‘, U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act ot1995, no ersons-are r - direct to resend to a collection of information unless it disla s a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING DOCI“-'1N"mb9f(0l3li0na|)

REJECTION OVER A PENDING “REFERENCE" APPLICATION 12961146103

In re Application of: Claus MEESE, et al.

Application No.: 11/201,756

Filed: August 10, 2005

Fm; NOVEL DERIVATIVES OF 3,3-D|PHENYLPROF'YLAM|'NES

The owner‘, SCHWARZPHARMAAG , of mg percent interest in the instant application hereby disclaims,
except as provided below, the temrinal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of any patent granted on pending reference Application Number 101533 683 , filed
on Agrjl 25 2mg , as such term is defined in 35 U.S.C. 154 and 173, and as the term of any patent granted on said reference
application may be shortened by any terminal disclaimer tiled prior to the grant of any patent on the pending reference application. The owner
hereby agrees that any patent so granted on the instant application shall be enforceable only for and during such period that it and any patent
granted on the reference application are commonly owned. This agreement runs with any patent granted on the instant application and is
binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application that would
extend -to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of any patent granted on said reference
application, "as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application," in the event that: any such patent: granted on the pending reference application:
expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competentjurisdiction, is statutorily disclaimed
in whole or terminally-disclaimed under 37 CFR 1321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner
terminated prior to the expiration of its full statutory term as shortened by any terminal disciaimer filed prior to its grant.

Check either box 1 or 2 below. If appropriate.

1. El For submissions on behalf of a businesslorganization '(e.g., corporation, partnership, university, government agency,
etc), the undersigned is empowered to act on behalf of the businesslorganization.

I hereby declare that all statements made herein of my own knowldge are true and that all statements made on information and
belief are believed to be true‘; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon. —

2. III The undersigned is an attorney or agent of record. Reg. No. 38.413

0 C) 4/4; February 19, 2008
Signatur Date

Jose hA. Co ola, Re . No. 38,413
Typed or printed name

(212) 425-7200
Telephone Number

Terminal disclaimer fee under .37 CFR 1 .20(d) is included.

WARNING: Infonnation on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

‘Statement under 37 CFR 3.‘/.3(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTOJSBIQG me be used for makin this statement. See MPEP 324.
This collection of information is required by 37 OFR 1.321. The lnfonnation is required to obtain or retain a benefit by the public which is to tile (and by the USPTO
to process) an application. confidentiality is govamed by 35 U.S.C. 122 and 3'! CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form andior suggestions for reducing this burden. should be sent to the Chief-Information Officer. U.S. Patent and
Trademark Office, U.S. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-"1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450. Alexandria, VA 22313-1450.

if you need assistance in completing the form. call 1-B00-PTO-9199 and select option 2.
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PTOlSBI25 (07-05)
Approved for use through 0913012006. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995 no ersons are reuired to resend to a_ collection of inforrnatio'n unless it disla s a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING 0°‘-‘lief Number (Optional)
REJECTION OVER A PENDING “REFERENCE" APPLICATION 12961/46103

In re Application of Claus MEESE. et al.

  
Application No.: 11-1201.756

Filed: August 10, 2005

For; NOVEL DERIVATIVES OF 3.3-DIPHENYLPROPYLAMINES

The owner‘, scuwnaz PHARMAAG , of mg percent interest in the instant application hereby disciairns,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date ofthe full statutory term of any patent granted on pending reference Application Number 10532 836 , filed
on And! 25 29515 , as such term is defined in 35 U.S.C. 154 and 173-, and as the tenn of any patent granted on said reference
application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference application. The owner
hereby agrees that any patent so granted on the instant application shall be enforceable only for and during such period that it and any patent
granted on the reference application are commonly owned. This agreement runs with any patent granted on the instant application and is
binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disciairn the terminal pan of any patent granted on the instant application that would
extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of any patent granted on said reference
application, “as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application," in the event that: any such patent: granted on the pending reference application:
expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed
in whole or temtinally dlsclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner
tenninated prior to the expiration of its full statutory term as shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate.

1. I:I For submissions on behalf of a businesslorganization (e.g., corporation, partnership, university. government agency,
etc.), the undersigned is empowered to act on behalf of the businesslorganization.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both. under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. IE The undersigned is an attorney or agent of record. Reg. No. 38 413

Febnrary 19, 2008
Date

Jose hA. Co ole" R '. No. 38.413
Typed or printed name

(212) 425-7290
Telephone Number

Terminal disclaimer fee under 37 CFR1.20(d) is ‘included.

WARNING: Information on this form may become public. Credit card lnfonnation should not
be included on this form. Provide credit card information and authorization on PTO-2038.

‘Statement under 37 CFR 3.73(b) is required it tenninal disclaimer is signed by the assignee (owner).
Form PTOISBIQB ma be used for makin - this statement. See MPEP ~ 324.

This collection of information is required by 37 CFR 1.321. The intonnation is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
inciuding gathering. preparing, and submitting the completed application fonn to the USPTO. '|”lme will vary depending upon the individual case. Any comments on
-the amount of time you require to complete this form andlor sugestions for reducing this burden, should be sent to the Chief lnfonnation Officer, U.-S. Patent and
Trademark Office, U. S. Department of commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in oompieting the form, call 1-8Cl0~PTO—9199 and select option 2.
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ATTORNEY DOCKET NO. 12961146103

US PATENT APPLICATION NO. 11/201,756

Naval Deaivatives of3,3-Diphenylpropylamines

EXHIBITA
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