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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO 

DIVISION DE NUEVAS CREACIONES 

D. 

Re: P1.-ASTRAZENECA AS.- Soilcitud de .Patente de Invención 

Dara "NUEVOS ACIDOS AMINOPROPILFOSFINICOS".-

Clase A61 .-Expediente ntmero 00-093.167.-

1. Me refiero a ml solicitud arriba mencionada de fecha 6 de 

Diciembre de 2000. 

2. Anexos me permito presentar a usted: 

(1) Copia autentica, debidamente legalizada hasta por el 

Ministerio de Relaciones Exteriores de Colombia bajo el 

nimero 392393 de 23 de Noviembre de 2000, de la solicitud 

de patente presentada para el invento arriba nombrado 

� respecto de la cual reclamo prioridad, a saber la 

solicitud sueca nümero .9904508-0 de 9 de Diciembre de 

1999, junto con su traducción, tambiØn debidamente 

legalizada hasta por el Ministerio de Relaciones exteriores 

bajo el ncimero 486724 de 6 de Diciembre de 2000, 

correspondiente a las legalizaciones y relvindicaciones de 

dicho documento; 

(2) Copia autentica, debidamente legalizada hasta por el 

Ministerio de Relaciones Exteriores de Colombia bajo el 

nt.imero 392392 de 23 de Noviembre de 2000, de la solicitud 

de patente presentada para el invento arriba nombrado 

respecto de ta cual reclamo prioridad, a saber la 

solicitud sueca nümero 0003640-0 de 9 de Octubre de 2000, 

junto con su traducción, tamblØn debidamente legalizada 



hasta por el Ministerlo de Relaciones exteriores bajo el 

nümero 486723 de 6 de Diciembre de 2000, correspondiente 

a las legalizaciones y reivindicaciones de dicho documento; 

(3) Copia debidamente autenticada por el Notarlo Sexto del 

Circulo de BogotØ, de los documentos que acreditan la 

calidad de Traductor .Oficial de la seæora Maria Luisa Brigard 

de Restrepo quien elaboró la traducción de las legalizaciones 

y reivindicaciones de las solicitudes suecas nimero 

9904508-0 y 0003640-0 de 9 de Diciembre de 1999 y 9 de 

Octubre de 2000 respectivamente; 

(4) Documento que acredita el traspaso. que los autores del 

invento de la referenda hacen a favor de ml representando, 

de sus derechos sobre el mismo, debidamente legalizado 

hasta por el Ministerlo de Relaciones Exteriores de Colombia 

bajo el ntmero 490025 de 12 de Diciembre de 2000; 

(5) Traducción Oficial No. 365/12-00, debidamente tØgaHzada 

hasta por el Ministerlo de Relaciones Exteriores de Colombia 

� 
bajo el nimero 580710 de 20 de Diciembre de 2000, 

correspondiente a las legalizaciones de dicho documento de 

traspaso; 

(6) Documento que acredita el traspaso ’que el autor del invento 

de la referenda hace a favor de ml representando, de sus 

derechos sobre el mismo, debidamente legalizado hasta por 

el Ministerlo de Relaciones Exteriores de Colombia bajo el 

nümero 490020 de 12 de Diciembre de 2000; y 

(7) Traducciórt Oficial No. 8185, debidamente legalizada hasta 

por el Ministerlo de Relaciones Exteriores de Colombia bajo 

el niimero 494068 de 15 de Diciembre de 2000, 

correspondiente a las legalizaciones de dicho documento de 

traspaso. 



H 
3 Ruego a usted tomar atenta nota de Jo anterior y proceder de 

conformidad. AA 

Seæor Superintendente, 

Co’digo 231 

A 



RZ1UBLICA DE COLOMBIA 
MiI5TERZ0 DE RELACIONES EXTERIORES 

EL SUSCRITO 3EFE DEL AREA DE 
LEGALIZACIONES DEL MINISTERIO DE 

RELACIONES EXTERJORES 

C E R T I F I C A 

Qua revsados los registros qua se Hevan an la oficina de Legaftzaciones aparece Ia 
firma de la seiora MARIA LUISA DE BRIGARD DE RESTREPO, como 
traductora e intØrprete oficial para los idiomas uNCLES - ESPANOL, ESPMOL-
INGLES, segCin resohición 0793 del 21 de niarzo de 1958 

La anterior certificaci6n se explcle a solicitud de la interesada qulen se identific6 
con cØdula de ciudadania No. 20.024.691 expedida en Santa Fe de Bogota. 

Dada en Santa Fe de Bogota, D.C. a los veinticinco (25) dias de marza de 1999 
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fabricación de un medicainento para el tratamiento de regurgitación en infantes. 

10. Uso de un compuesto acorde con cualquiera de las reivindicaciones 1 a 5 para la 

fabricación de un medicainento para asnia relacionada o no con .001W, eructos, ( 

dolor, adicciOu a La cocaina, bipo, 113S, dispepsia, emesis onocicepción, 
.7 

11. Un metodo para el irataimento de relajaciones transitonas eresnnter esofÆgeo 

inferior que consiste en tratar a un paciente que sufre de dicho estado con nun preparación 

farmacØuticÆ que comprende un compuesto de la fónnula 1. 

12. Un mØtodo para el tratamiento de enferinedad de reflujo gastro-esofeo que 

consiste en tratar a on paciente que sufre de dicho estado con twa preparación 

farmacØutica que comprende im compuesto de la formula I. 

13 Un mØtado para el Iratamiento de regurgitación en nifautes que consiste en tratar 

a un paciente que sufre de dicho estado con una preparaciOn farrnacØutica que comprende 

an compuesto de la fOrmula I. 

14. Un mØtodo pam ci tratamiento de asnia relacionada o no con GORD, eructos, los, 

dolor, adicción a Ia cocaina, hipo, IRS, dispepsia, ernesis o nocicepeiOu. que consiste en 

tratar a mm paciente que sufre de dicho estado con una preparaciOn fannacu1ica que 

comprende un compuesto de la fOrmula L 

15, Una preparación farmacØutica que comprende comô ingrediente activo una 

WE 
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en donde R1 y, R3 corresponden a las definiciones dadas aruba en Ia formula 1, X es 

bidrOgeno o un rupo protector tal conio -CCH3(oCHCH3)2, Z es Un grupo protector tal 

omo t-bubloxicarbonilo y Y es indrOgeno o un grupo protector tal como alqwlo inferior 

y ese compuesto de Is formula II puede baber sido sintetizado mediante reacciOn de 

vondensaciOn de acuerdo con ci Esquema 1 empleando Un ester de aininodj 

protegido en ci que R3 conesponde a Is deflnición dada arriba, W proter.,’ 

r5tal como aiquilo inferior y Z corresponde a Is definiciOn dada If 
.1s 

derivado de Æcido fosfinico pmtegido en ci que R1 corresponde a Is deflman dada arriba 

enlafOnnuial,XyY c*iespondenalas deilniciones Was en Is fOrmula II, ynna base 

tal como diisopro40,
 

pilamida de litio, 

ow ? 

Base 0 0 
ip 

DO, 
L:tx 

Esquema 1 

se convierten opcionalmente mediaute ima reacciOn de N-alquiiaciOn con el fin de 

introducir R4, Si se desca que R4 no sea igual a hidrOgeno, y luego una reacciOn bidrohuica 

H 

OR 
R W?. 0 

(In) 



� en donde RI, P-9yR4 corresponden a las definiciones Was arriba en la fônnula 1, y, si se 

� desea, un compuesto resultante se convierte en otro compuesto de la fórmula 111, una 

inezcla resullante de isóineros so separa en los isórneros individuales  y/o una Sal resultante 

� � obtenida en este promo so convierte en el compuesto fibre do la, formula ifi a en otra sal 

y/o,.siseduncompuestoIibreresultautedafómwlalilseconvierteenunasaique5,j  

correspouda a la definiciOn anterior,  
/ 

o an compuesto de la, formula ii se convierte, mediante una 

opcionahnente aim reacciOn do N-alqullación  si se desea quo R4 no sea igiThfa bidrOgeno, 

y flnalniente aim reaccthn Indrolitica para obtener u.n compuesto do la fOrmula IV 

on  

(lv) 

OH 

en dłnde R. P-3 y R4 cornsponden a In deniciones dadÆs arriba on la fOrmula I, y, si so 

� desea, an compuesto resultante se couvierte on otto compuesto do in fOrmula IV, aim 

mezcla resultante do isrneros so separa en los isOmeros individuales yb ann sal resultante 

obtenida on este pmceso so convierte en el compuest.0 libro do in fOrmula IV   en otra sal 

� yb, si so desea, an compuesto We resulfante do la fOunuia IV se convierte en ann sal quo 

� correspouda ala detiniciOn anterior; 

0 an compuesto do la fOrmula II so conviàte,. mediantó ann reacciAn reductora seguida par 

� ann reacciOn do desoxohalogenaci6n opcionalmente ann reaceiOn do N-alquilaciOn, pam 

� � 8 



.endondeR1yRcorespondenalasdeflnicionesdadasanibaen1afórmu1aJ,Xes  

ludrógeno o tin grupo protector tal comb -CCFt3(OCfl2CH3),, T es tin grupo que puede 

convert*rse en tin grupo -NH2, y Y es hidrØgeno o tin grupo protector tal como alqwlo 

9 
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en donde R1 y R4 correspouden a las definiciones dadas aniba en 1* fØrmula I, y Halo es 

wi Ætorno de halØgeno, y si se demo, un compuesto resultante se convierte en oro 

compuesto de la. formula XI1 mm mezcia resultante de isónieros se wpam en los isómeros 

indisiduales y/o um sal resultante obtenida en este proceso se corntierte en ci compuesto 

libre de la formula XII o en otra sal yb, si se desea, un compuesto libre resultaute de la 

fOrmula XII se convierte en ima sal que corresponda a la defmición anterior; 

04) Wi compuesto de Ia formula XIII 

SHO 
*- WR.. 0 

c 

far 

,I._u-�it  

endondeR1,R3yR4corndena las definiciones Was anibaenIafOimulal,Xes 

hklnSgeno o un grupo protector tal como XI13(00H2CH y Y es bidrOgeno o un grupo 

irotector tal como aiquilo inferior, y ese compuesto de in fOrmula XIII puede haber sido 

sintetizado mediante una reacciOn de adiciOn de acuerdo con ci Esquema 4 Iratando un 

derivado de Æcido fofinico insaturado en ci que R1 R3 y R4 corresponden a las 

definiciones Was aniba en in fOrmula I, con H2S, un ion inercaptido (HS) o Un 

conipuesto de mercapto potegido tal como benciotiol caso en ci cual el grupo protector 

Sc remueve luego 

14 
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22. (R)-(3-cloro-24üdràxipropil)(l,  l-dietoxietil)fosfinato de etilo 

23. (S-(3-anino-2-hi&oxipropilX I, I oxietil)fosfinató de etilo. 

24. (S-(3-eloro-24idroxipropi1)(I, 1-dietoxietil)fosfinato de duo. 

25, (R)-(3-atnino-2-bidroxipropil 1, l-dietoxietil)fosfinato de etilo. 

26. (3-amino-2-oxprnpilX 1,1 -dietoxietil)fosfinato. 

ES TRADUION FIEL Y COMPLETA, de la cud queda copia en los archivos de esta 

oficina de Iraducciones, para su confrontaci& y a La que me remito. 

Derechos de Tradücción: $144.000,00 

BOGOTA, 24 DE NOVIEMBRE DEL 2000. 
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NEW COMPOUNDS 

Pe).dojnvi S 

s The present invention is related to novel compounds having �affinity  to one or more 

(MBAs receptors, as well as to their pbamacctnicalIy acceptable salts and stercoisoim 

The Invention is also related to processes for their preparation, pharmaceutical 

compositions containing said therapeutically active compounds and 
to 

the use of said 

active compounds in therapy. 

to 

ac Mandgrlor art 

� Riflur 

Gastxo-oesophageai ieflux disease (CORD) is the most prevalent upper gastrointestinal 

is tact disease. Current therapy has aimed at reducing gastric acid secrCtlon, or at reducing 

oesophageal acid exposure by enhancing oesophageal clearance, lower oesophageal 

� sphincter tone and gastric emptying. The major mechanism behind refiüx has earlier been 

considered to depend on a bypotonic lower oesophageal sphincter. However recent 

research (e.g. Holloway & Dent (1990) (lasiroenteroL C1in N. Amer.19,517-535) has 

zo shown that most influx episodes occur during transient lower oesophageal sphincter 

relaxations, hereinafter referred to as TLOSR, i.e. relaxations not triggered by swallows. It 

has also been shown that gastric acid secretion usually is normal in patients with 001W. 

S 

� Consernly, there is a need for compounds which reduce the incidence of TI.05K and 
: 25 thereby prevent reflux. 

Pharmaceutical compositions comprising a local anaesthetic, adapted to inhibit relaxation 

of the lower ocsophageai sphicter are disclosed In WO .87/04077 and in US 5,036,057 

Recently OABA-receptor agorests have been shown to mhlbit TLOSR which is disclosed 

30 inWO9WllS85. 
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GA BAa recepior agonists 

2 M-W 

GABA (4-aminobutanoic acid) is an endogenous neurotransmitter in the central and 

s peripheral nervous systems. Receptors for GABA have traditionally been divided into 

GABAA and GABA8 receptor subtypes. GABA8 receptors belong to the superfamily of G-

protein coupled receptors. GABA8 receptor agonists are being described as being of use in 

the treatment of CNS disorders, such as muscle relaxation in spinal spasticity, 

cardiovascular disorders, asthma, gut motility disorders such as irritable bowel syndrome 

io (IBS) and as prokinetic and anti-tussive agents. GABA5 receptor agorusts have also been 

disclosed as nefiuI in the treatment of emesis (WO 96/11680) and recently, as mentioned 

above, in the inhibition of TLOSR (WO 98/11885). 

The most studied GABA8 receptor agonist is baclofen (4-amino-3-(chlorophenyl)butanoic 

is acid) disclosed in the Swiss patent No. CH 449, W. Baclofen has for several years been 

used as an antispastic agent El’ 0356128 describes the use of the specific compound (3-

aininopropyl)methyl phosphinic acid, as a potent GABAB receptor agonist in therapy. El’ 

0181833 discloses substituted 3-aminopropyl phosphinic acids (or more correctly 3-

anunopropyl phosphonous acids) which are found to have very strong affinities towards 

20 GABA receptor sites. In analogy to baclofen, the compounds can be used as for instance 

muscle relaxants. El’ 0399949 discloses derivatives of (3-aminopropyl)methyl phosphinic 

acid which are described as potent GABAB receptor agonists. These compounds are stated 

to be useful as muscle relaxants. El’ 0463969 and FR 2722192 are both applications related 

to 4-aminobutanoic acid derivatives having different heterocyclic substituents at the J-

25 carbon of the butyl chain. Structure-activity relationships of several phosphinic acid 

analogues with respect to their affinities to the GABA5 receptor as well as their muscle 

relaxant effect are discussed in .L Meet Chem. (1995), 38, 3297-3312. The conclusion in 

� said article is that considerably stronger muscle relaxation could be achieved with the (S)-

enantiomer of (3-amino-2-bydroxypropyl)methyl phosphinic acid than with baclofen 

:T: 30 without the occurrence of unwanted CNS effects. 
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The present invention provides novel compounds of the fomnila I 

wherein 

to R represents hydrogen, hydroxy, lower alkyl, lower alkoxy or halogen; 

R2 represents hydroxy, imrcapto, halogen, or an oxo group; 

Rs represents hydrogen, lower alkyl (optionally substituted with hydroxy, mercapto lower 

Is a&oxy, lower thioalkoxy or aryl); 

20 

25 

R4 represents hydrogen, lower alkyl (optionally substituted with aryl), or aryl; 

and pharmaceutically acceptable salts and the steieoisomers thereof, 

with the exceptions of 

1) the raceniate of (3-amino-2-hydroxypropyl)phosphonous acid, and 

ii) (2R13, 3R)3-amino-2-hydroxybutyl)pbosphonous acid. 

In a preferred embodiment 

RI represents hydrogen; 
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R2 represents fluoro, bydroxy or an oxo group; 

R3 represents hydrogen; and 

R4 represents hydrogen; 

with the exception of the racemate of (3-amino-2-bydroxyprepyl)pbosphonous acid. 

Most preferred compounds are (3-amino-2-fluoropropyl)phosphonous acid, (3-amzno-2-

oxopropy0phosphonous acid and (S)-(3-amino-2-hydroxypropyl)pbosphonous acid. 

Within the scope of the invention, it is to be understood that when 1(2 is an oxo group the 

bond between R2 and the carbon is a double bend. 

Within the scope of the invention, it is to be understood by "lower" radicals and 

compounds, for example, those having up to and including  7, especially up to and 

including 4, carbon atoms. Also the general terms have the following meanings: 

Lower alkyl is, for example, C1-C4 alkyl, such as methyl, ethyl, n-propyl or u-butyl, also 

isopropyl, isobutyl, secondary butyl or tertiary butyl, but may also be a CS-C7 alkyl group 

such as a pentyl, hexyl or hepryl group. 

Lower alkoxy is, for example, C1-C4 alkoxy, such as inethoxy, ethox3r, n-propOxy or n-

M-? 

s butoxy, also isopropoxy, isobutoxy, secondary butoxy or tertiary butoxy, but may also bea 

C5-C7 alkoxy group, such as a pentoxy, hexoxy or heptoxy group. 

Lower thioalkoxy is, for example. C1-C4 thioalkoxy, such as thiomethoxy, thiocthoxy, n-

thiopropoxy or n-thiobutoxy, also thioisopropoxy, thioisobutoxy, secondary thiobutoxy or 
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tertiary thiobutoxy, but may also be a CS-C7 thioalkoxy group, such as a thiopentoxy, 

thiobexoxy or thioheptoxy group. 

Halogen is, for example, halogen of an atomic number up to and including 35, such as 

$ flouriuc or chlorine less prefered. bromine. 

10 

15 

20 

The compounds according to formula I of the invention are of ampbotenc nature and may 

be presented in the form of internal salts. They can also form acid addition salts and salts 

with bases. Such salts are particularly pharmaceutically acceptable acid addition salts, as 

well as pharmaceutically acceptable Salts formed with bases. Suitable acids for the 

formation of such salts include, for example, mineral acids such as hydrochloric, 

hydrobromic, sulfuric, or phosphoric acid or organic acids such as sulfonic acids and 

carboxylic acids. Salts with bases are, for example, alkali metal salts, e.g. sodium or 

potassium salts, or alkaline earth metal salts, e.g. calcium or magnesium salts as well as 

ammonium salts, such as those with ammonia or organic amines. 

When one or more stereocentrc is present in the molecule, the compounds according to 

formula I can be in the form of a stereolsomeric mixture, i.e. a mixture of diastcreomers 

and/or racemazes, or in the form of the single stereoisomers, i.e. the single enantiomer 

and/or diastereomer. 

The novel compounds according to the invention can be used for the inhibition of TLOSL 
and thus for the treatment of gastro-oesophageal reflux disease. The said inhibition of 

TLOSR also implies that the said compounds can be used for the treatment of regurgitation 

in infants. Effective management of regurgitation in infants would be an important way of 

managing failure to thrive due to excessive loss of ingested nutrient Furthermore the novel 

compounds can be used for the treatment of GORD-related or non-GORT) related asthma, 

belching, coughing, pain, cocaine addition, hiccups, IRS, dyspepsia, emesis and 

nociception. 

0 



H 19L9-1 SE 

5 

to 

Is 

20 

As opposed to what is staled in prior art, (JJeteLChem. (1995) 3297-3312 and The GAB4 

Receptor:; Second Edition, Edited by Si. Enna and Norman Bower, fiwnana Press 

(1997) especlallyp. 281-82), the compounds according to the invention have surprisingly 

high metabolic stability in spite of the presence of a P-H bond. The compounds also 

possess a Surprisingly high therapeutic index. 

The compounds according to formula I of the present invention may be prepared by one of 

the following methods. 

a) A compound of formula fl 

zHNLx (0) 

T, YR - Y 
in which R1 and R3 are as defined above in formula 1, X is hydrogen or a protecting group 

such as -CCH3(OCH2CE3), Z is a protecting group such as t-butyloxycarbonyl and   is 

hydrogen or a protecting group such as lower alkyl, which compound of formula ii may 

have been synthesized by a condensation reaction according to Scheme I employing an 

appropriate N-protected amino acid ester in which R3 is as defined above, w is a protecting 

group such as lower alkyl and Z is as defined in formula ll and a suitable protected 

phosphinic acid derivative in which R1 isas defined above in formula l,X and yareas 

defined in formula IL and a base such as lithium diisopropylamide, 
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� . s... I I... �. .ri....:.- 
ZHN.L0 

+if  BaseZHN, yp-x 

Scheme I 

is optionally converted by an N-alkylation reaction in order to introduce R4 if R4 is desired 

to be not equal to hydrogen, and thereafter a hydrolytic reaction to obtain a compound of 

formula IR 

wherein R1. R3 and R4 are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula lit, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula III or into another salt and/or, if 

desired, a resulting free compound of the formula III is converted into a salt to correspond 

to the above definition; 

or a compound of formula 11 is converted by a reductive reaction, optionally an N-

alkytation reaction if R4 is desired to be not equal to hydrogen, and finally a hydrolytic 

reaction to obtain a compound of formula 1V 

Ar- H (IV) 
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wherein R1, ft3 and Rs are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula IV, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula W or into another salt and/or, 

if desired, a resulting free compound of the formula IV is converted into a salt to 

correspond to the above definition; 

or a compound of formula Ills converted by a reductive reaction followed by a 

deoxohalogenation reaction, optionally an N-alkylation reaction in order to introduce R4 if 

R, is desired to be not equal to hydrogen, and finally a hydrolytic reaction to obtain a 

compound of formula V 

Halo 

Rr1H 

wherein R1,R3 and ftreas defined above in formula l sad ffaloisa halogen atom and if 

desired, a resulting compound is converted into another compound of the formula V. a 

resulting mixture of isomers is separated into the individual isomers and/or a resulting salt 

obtained in this process is converted into the free compound of the formula V or into 

another salt and/or, if desired, a resulting free compound of the formula V is converted into 

a salt to correspond to the above definition; 

orb) a compound of formula VI 

i-i x NO 
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in which RI, and R3 are as defined above in formula I. X is hydrogen or a protecting group 

such as -CCH3(OCHCH3)2, T is a group that can be converted to a-NH2 group, and Y is 

hydrogen or a protecting group such as lower alkyL which compound of formula VI may 

s have been synthesized by a condensation reaction according to Scheme 2 employing an 

2,3-epoxypropyl derivative, such as an appropriate N-protected 2,3-epoxypropylamine 

derivative or an epichiorohydrin derivative, in which R1 and R3 is as defined above in 

formula I, and a suitable protected phosphinic acid derivative activated by 0-silylation, in 

which X and Y are as defined in formula VI, and a Lewis acid such as anhydrous ZnCl2, 

10 

+ 
Lewis acid 

T 
I IM 

()Y 

Scheme 2 

is converted by a reaction where the trimethylsilyl group is replaced by a hydrogen atom, a 

is reaction where the T group as defined in formula VI is converted to -NHR4 wherein R4 is 

as defined above in formula I, and finally a hydrolytic reaction to obtain a compound of 

formula VII 

(VII) 

20 

 

wherein R, R3 and R4 are as defined above in formula I, and if desired, a resulting 

: compound is converted into another compound of the formula VII, a resulting mixture of 
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isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula VII or into another salt and/or, 

if desired, a resulting free compound of the formula VII is converted into a salt to 

correspond to the above definition; 

or compound of formula VI is converted by a reaction where the triniethylsilyl group is 

replaced by hydrogen, an oxidative reaction, a reaction where the T group as defined in 

formula Vi is converted to -NHR4 wherein R4 is as defined above in formula I, and finally 

a hydrolytic reaction to obtain a compound of formula VIII 

to 

� Rr&r)L_H 
OH 

wherein R1, R3 and R4 are as defined above in formula 1, and if desired, a resulting 

compound is converted into another compound of the formula VIII, a resulting mixture of 

is isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula VIE! or into another salt and/or, 

if desired, a resulting free compound of the formula VIII is converted into a salt to 

correspond to the above definition; 

so or a compound of formula VI is converted by a reaction where the trimethylsilyl group is 

� : replaced by hydrogen, a deoxohatogenation reaction, a reaction where the Tgroup as 

defined in formula VI is converted to -NM wherein R4 is as defined above in formula I, 

and finally a hydrolytic reaction to obtain a compound of formula IX 

Halo 0 

:::::RA H OX) 
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wherein R1, R3 and R4 are as defined above in formula I, and Halo is a halogen atom, and if 

desired, a resulting compound is converted into another compound of the formula IX, a 

resulting mixture of isomers is separated into the individual isomers and/or a resulting salt 

obtained in this process is converted into the free compound of the formula IX or into 

another salt and/or, if desired, a resulting free compound of the formula IX is converted 

into a salt to correspond to the above definition; 

or c) a compound of formula XI 

Halo 0 
(XI) 

U--’Y& 
in which R1 is as defined above in formula L X is hydrogen or a protecting group such as 

-CCH3(OCH2CH3)2, U is an electron-withdrawing group, such as for instance -CN or - 

CO3Et which can be converted to a -CH2NH2 group, and Y is hydrogen or a protecting 

group such as lower alkyl, and Halo is a halogen atom, which compound of formula XI 

may have been synthesized by an addition reaction according to Scheme 3 employing an 

unsaturated compound in which R1 is as defined above in formula L U and halo are as 

defined in formula XI, and a suitable protected phosphinic acid derivative activated by 0-

silylation, in which X and Y are as defined in formula XL 

Halo 0 

U YHaJ o 
& 

+ ____ 

Scheme 3 



HI994SE 

to 

ts 

12 

is converted by a reaction where the U group is being converted to -NBR4 wherein R4 is as 

defined above in formula I, and a hydrolytic reaction to obtain a compound of formula XIX 

wherein Ri and 14 axe as defined above in formula I and Halo is a halogen atom, and if 

desired, a resulting compound is converted into another compound of the formula XII, a 

resulting mixture of isomers is separated into the individual isomers and/or a resulting salt 

obtained in this process is converted into the free compound of the formula XII or into 

another salt and/or, if desired, a resulting free compound of the formula XII is converted 

into a salt to correspond to the above definition; 

or d) a compound of formula XIII 

in which l(, R3 and 14 are as defined above in formula I, Xis hydrogen or a protecting 

group such as -CCH3(OCH2CE3)2, and Y is hydrogen or a protecting group such as lower 

alkyl, which compound of formula Xlii may have been synthesized by an addition reaction 

20 according to Scheme 4 treating an unsaturated phosphinic acid derivative, in which RI, R3 

and Ras defined  above in formula I, with RS,arnercapdde ion (HS)ora 

protected ruercapto compound such as benzyl thinl in which case the protective group 

thueafter is removed 

moo 
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T3,024 T-I 3 

Scheme 4 

is converted by a hydrolytic reaction to obtain a compound of formula XJV, 

OH TaYRI I 

(XIV) 

in which Rb R3 and R4 are as defined above in formula I. and if desired, a resulting 

compound is convened into another compound of the formula XIV a resulting mixture of 

io isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula XIV or into another salt and/or, 

if desired, a resulting free compound of the formula XIV is converted into a salt to 

correspond to the above definition. 

15 filAgWIM 

4no-Z-fluior’woi,.’osnhous 

To an ice bath cooled solution of ethyl (3-amino-2-fluoro-3-

oxopropyl)(diethoxymcthyl)pbosphinate in TIfF (cetrahydrofuran) was added 1 M BH3-

THF  under an argon atmosphere. After tO minutes, the solution was heated to reflux 

for 2.5 b. The solution was cooled to room temperature and   N MCI (200 mL) was added. 

The TIfF was removed by rotoevaporation and the aqueous layer refluxed for 2.5 Ii. The 

25 solution was cooled and evaporated. The residue was purified by ion exchange column 
chromatography (DOWEX 50WX4-200, W form, 3.5 x 4.0 cm). The ion exchange resin 
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was pre-washed with 2:1 methanol/water (400 mL). The crude product dissolved in 1:1 

methanol/water was loaded onto the column and washed with 1:1 methanol/water (400 

mL), The eluent was changed to 3:1 methanol/concentrated ammonium hydroxyde. Two 

fractions (150 rnL totally) were combined and evaporated to give 645 mg (34%) of(3-

ainino-2-fiuoropropyl)phosphonous acid as a white solid. Data: mp 203-207°C;  Rf = 0.35 

(60:40:1 methanol, methylene chloride, concentrated ammonium hydroxide); ’B NUR 

(300 MHz, D0) 67.11 (d,J= $28 Hz, 1ff), 5.18 (dm, J= 54 Hz, 1ff), 3.28-3.45 (rn, 211), 

1.65-2.23 (in, 2ff); ’3C NUR (125 MHz, 1)20+ Dioxane) 687.8 (d 1= 170 Hz), 44.3 (dd. 

1= 12.6,21.6 Hz), 35.6 (dci, J= 20.2,86.5 Hz); APIMS: in/z =142 (M+H). 

Exanplc 2j-(3-Amino2-bvdroxvvropyI)phosvhonous acid 

A mixture of ethyl ($)-(3-amino-2-hydroxypropyl)(1,1-dicthoxyethyl)pbosphinate (1.0 g, 

3.5 mmol) and concentrated HCI (50 mL) was heated to retlux for 2 h. The solution was 

cooled to room temperature and evaporated. The residue was dissolved in methanol (100 

ml) and treated with propylene oxide (2 ml) at room temperature. After the mixture was 

stirred for 5 hours, the precipitated solid was collected by decanting off the solvent. The 

solid was dried with a stream of argon to give 220 mg (45%) of (S)-(3-amino,2-

bydroxypropyl)phospbonous acid as a white solid. Data: ’H NMR (300 MHz, D20) 87.1 

(ci, .1=540 Hz, 1ff). 4.2 (in. 111), 2.9-3.2 (in, 2H), 1.7-2.0 (in, 2ff); 31P NM (121 MHz, 

1)20)624.2 (d, .1=522 Hz); FABMS: m/z = 140 (M+H); (a]0 at 20°C = +80(0.5% in 

0.IM NC!). 

Example 3. (R)-(3-Aznino-2-hvdroxvprqpvflnhophonous acid 

A mixture of ethyl (R)-(3-amino-2-bydroxypropyl)(1,1-diethoxyethyl)phosphinate (0.9 g, 

3.2 mmol) and concentrated HU (50 ml.,) was heated to reflux for 2 b. The solution was 

cooled to room temperature and evaporated. The residue was dissolved in methanol (50 

ml) and treated with propylene oxide (3 ml) at room temperature. After the mixture was 

stirred for $ bouts, the precipitated solid was collected by decanting off the solvent The 

solid was dried with a stream of argon to give 260 mg (59%) of(RX3-amino-2-

hydroxypropyl)phosphonous acid as a white solid. Data: ’H NUR (300 MHz, D20) 87.1 
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(d, .1= 540 Hz, 111)4.2 (in, 111), 2.9-3.2 (in, 211), 1.7-2.0 (m,  211); 31P NMR (121 MHz, 

1)20)8 23.9 (d, J = 525 Hz); FABMS: ns/z = 140 (M+H); [AID at 20°C = -8° (0.5% in 

0.IM HO). 

A sample of ethyl(3-amino-2-oxopropyl)(1,14ethoxyethyl)phosphinate (8.11 g, 21.0 

mmol) was dissolved in 3 N HC1 (400 mL) which was previously deoxygenated by 

bubbling N2 through the solution. The mixture was stirred for 14 It at room temperature 

and then concentrated. The residue was coevaporated with methanol. Theresidue was 

then dissolved in methanol (10 mL) and propylene oxide was added (10 mL). The mixture 

was stirred for 6 It and the resulting precipitate isolated by filtration. The solid was washed 

with cold methanol and dried under vacuum at 50°C to give 2.1 g (73%) of (3-amino-2-

oxopropyl)phosphinic acid as an off-white solid. Data: mp126-127 °C; R= 0.64(85:15 

methanol, water); 111 NMR. (300 MHz, 1)20) & 7.13 (d, J = 551 Hz, 111), 4.14 (a, 211), 3.14 

(d, 1=18 Hz 2 H); 3C NMR(75 MHz, 1)20 + Dioxane) 8199.5,49.2,47.3 (d, .1=69 

Hz); FABMS: mix a 138 (M+Hj. 

The following intermediates were used in the preparation of compounds of the invention. 

=77-M-WimWarr! (’19INUMM, 

I ?’ " I ?111 I I ?-
A mixture of ethyl iethoxynir,bjL)phospbinate (26.0 g, 133 mmol) and 1,1,1,3

hexamethy1disilazane (28 niL, 133 mmol) was heated to reflux for 2 It under an argon 

atmosphere. The mixture was cooled to room temperature and fluoroacrylate (10.5 g, 89.0 

mmol) was added. The reagents were heated to 60°C for three days under an argon 

atmosphere. The mixture was cooled to room temperature, diluted with ethyl acetate (300 

mL), washed with I N HC1 (2 x 150 mL) and saturated sodium chloride (100 mL). The 

organic layer was dried over MgSO4, filtered, and evaporated to give 32.0 g of a yellow 

0 
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oil. The residue was purified by colounm chromatography on a wet-packed silica gel 

column (6 x 30 cm) cluting with 97:3 methylene chloride/methanol. The appropriate 

fractions were combined and evaporated to give 16.0 g (57%) of ethyl 3-

1(diethoxymethy1)(ethoxy)phosphoryl.2-fluoropropanoate as a clear oil. Data: ’B NMft 

s (300 MHz, CDCI3) 85.32 (din, 10), 4.67477 (in. 10), 4.184.32 (in, 20), 3.58-3.91 (in. 

40), 2.30-2.62 (in, 20), 1.20-1.41 (in, 90). 

anp1e12. F4ivi (mn-2-fluoro-3-oxonropyl)(detitoxvmethy1)hospbiatc 

lintermidiate to compound according to exazuplej) 

U) 

To a solution of ethyl 3-((diethoxymethyl)(ethoxy)phosphoryl]-2-fiuoropropanoate (16.0 g, 
51.1 mmol) in ethanol (22 mL) was added concentrated ammonium bydroxyde (14.8 N, 

3.5 mL, 51.1 mmol). The solution was stirred for 16 h and evaporated. The residue was 

purified by chromatography on a wet-packed silica gel column (7 x 37 cm) eluting with 

is 965:3.5 methylene chloride/methanol. The appropriate fractions were combined and 

evaporated to give 3.43 g (27%) of ethyl (3-aniino2-fluoro-3-

oxopropyl)(diethoxymethyl)pbosphinate as a clear oil. Data: ’H NMR (300 ?vtflz, Ct)C13) 

86.43 (s, 10), 5.70 (s, IH), 521-5.49 (din, 111), 47 (dd, 10), 4.18431 (in, 20), 3.65-3.91 

(rn 40), 2.21-2.81 (in, 20), 1.30-1.40 (in, 30), 1.20-1.28 (in, 60). 

20 

EXaingie 13. Etht4 (R43-h1oro-2-bvdroxopilX1J-diethoxvethyl)phospb)nate 

(interme4iate the compound according t&Examp1e 2) 

After a mixture of ethyl (dicthoxyethyl)phosphinate (15.0 g, 71 mmol) and toluene was 

25 evaporated to dryness, the residue and 1,1,1,3,3,3-hexamethyldisilazane (13.2 g, 82 inmol) 

was heated to reflux for 3 Ii under an argon atmosphere. The mixture was cooled to room 

temperature and evaporated. (R)-Epicblorobydrin (6.6g. 71 mmol) and anhydrous zinc 

chloride (2.5 g, 18 mmol) were added and the reagents were heated to 60°C over night 

under an argon atmosphere. The mixture was cooled to room temperature, diluted with 

so methylene chloride and water. The organic layer was washed with water, dried over 

MgSO4, filtered, and evaporated to give 20.7 g of a yellow oil. The residue was dissolved 

: in methanol (150 mL) containing 1% acetic acid and the solution was stirred over night. 
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The solvent was removed to give 17.7 g (82%) of ethyl (R)-(3-chtoro-2-

hydroxypropyl)( 1,l-diethoxyethyl)pbosphinate as a clear oil. Data: H NMR (500 MHz, 

CDCI3) &4.3-4.4(m, 1ff) 4.14.3 (in, 2H). 3.5-3.8 (in, 4R), 1.9-2.4 (in, 2ff), 15 (dd,J= 
2.3, 114 Hz, 3R), 132-1.37 m, 3H, 1.18-124 m, 6R. 

(intermediate tothe comr,ourzd according to Eauple 2 

A solution of (R)-(3-chloro-2-hydroxypropyl)(11-diettzoxyetbyl)phosphinate (50g, 17 
to mmol) in ethanol containing 9% of ammonia was stirred in an autoclave at room 

temperature for 4 days and at 60°C for one fiuther day. The solution was evaporated and 

the residue was purified by chromatography on a wet-packed silica gel column eluting with 
methytenc chloride/methanol (5-8% MeOH) containing 5% tiiethylamine. The appropriate 
fractions were combined, evaporated and diluted with methylene chloride and water. The 

is aqueous layer was pH adjusted by the addition of a few mL of 10% aqueous N42CO3 and 

repeatedly extracted with methylene chloride. The combined organic layers were dried 
over Na2SO4 and evaporated to give 12 g (26%) of ethyl (S-(3-amino-2-

Iiydroxypropyl)(1, l4iethoxyethyl)bosphinate as a clear oil. Data ’H NMR (300 MHz, 

CDC13) 84.40-4.55 (I,, 1ff), 4.10-4.30 (in, 2ff), 3.55-3.80 (m, 4H), 3.20-3.30(m, 1ff), 
20 3.00-3i0(m, IR), 2.00-2.40 (in, ZR), 1.45-1.53 (dd,J 3,4, 11.7 Hz, 3ff), 130-1.40 (in, 

3ff), 1.15-1.25 (in, off). 

ExampI5. Ethyl chioro-2-hvdroxyprppv1) 1 .1-diethoxvetbyi)pbosphmite 
(intc.rmediate to the compound accordingjo E3arnple3 

25 

After a mixture of ethyl (diethoxyethy1)phosphJnae (15.0 g, 71 mmol) and toluene was 
evaporated to dryness, the residue and 1113,3,3-hexamethy1disflazane (13.2 g, 82 mmol) 
was heated toret]ux for 3b under an argon atmosphere. The mixture was cooled toroom 
temperature and evaporated. (S)-Epichlorohydrin (6.6 g, 71 mmol) and anhydrous zinc 

30 chloride (2.5 g, 18 mmol) were added and the reagents were. heated to 60°C over night 
under an argon atmosphere. The mixture was cooled to room temperature, diluted with 
methylene chloride and water. The organic layer was washed with water, dried over 
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MgSO4, filtered, and evaporated to give 20.7 g of a yellow oil. The residue was dissolved 
in methanol (150 mL) containing 1% acetic acid and the solution was stirred over night. 
The solvent was removed to give 16.8 g (79%) of ethyl (S)-(3-chloro-2-

hydroxypropyl)(l,1..diethoxyethyl)phosphjnate as a clear oil. Data: 111 NUR (500 MHz, 

CDCI3)64.4(m, 111), 4.2-4.3 (in, 211), 3.6-3.8 (in, 411), 1.9-2.4 (in, 2H). 1.5 (dd,J= 2.3, 

11.4 Hz, 311), 1.32-1.37 (in, 311), 1.18-1.24 (in, 6H). 

Exazn1e 16. Ethyl (R)-(3-anIino-2hydroxypppyll. 1-.dietloxvethv1)phosp1ina 
(intermediate to the comr,oun1 accordine to Exple) 

10 

A solution of (S)-(3-chtoro-2-bydroxypropyl)(1,1-diethoxyethyl)pliosphinate (5.0 g, 17 
mmol) in ethanol containing 9% of ammonia was stirred in an autoclave at room 
temperature for 6 days and at 55°C for one firther day. The solution was evaporated and 
the residue was purified by chromatography on a wet-packed silica gel column eluting with 

15 methylene chloride/methanol (5.8% MeOH) containing 5% triethylamine. The appropriate 
fractions were combined, evaporated and diluted with methylene chloride and water. The 
aqueous layer was pH adjusted by the addition of a few mL of 10% aqueous Na2CO3 and 
repeatedly extracted with methylene chloride. The combined organic layers were dried 
over Na2SO4 and evaporated to give 0.9 g (19%) of ethyl (R)-(3-amino-2-

20 bydroxypropyl)(11-diethoxyethyl)phosphinate as a clear oil. Data: ’H NUR (500 MHz, 

CDC13) 84.1-43 (in, 211), 4.05 (b, 111). 3.60-3.80 (in, 411), 2.4-2.9 (in, 2H), 1.7-2.1 (in. 
2H), 1.4-1. 5(dd,3H), 1.3-1.4 (in, 311), 1.2.(m,611). 

Exmp1e Il. 

: s comnound according to the &=219 A) 

To a solution of dilsopropylamine (3.0 ML, 21 mmol)in THF (5 ML) at �10°C was added 
dropwise n-BuLl (2.5 M in hexanes, 8.6 mL, 21 mmol). After 10 minutes, the reaction was 
cooled to �78 °C and a solution ethyl (1,1-dtethoxyethyl)(methyl)pbosphinate (4.80 g, 21.0 

30 mmol) in T11F (5 mL) was added dropwise. After the addition, the solution was stirred at 
�78 °C for lii. A solution of N-Boc-gtycine methyl ester (810 mg, 4.3 mmol) in TifF (15 

:. niL) was added dropwise. After the addition was complete, the reaction mixture was 
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stirred for 45 minutes. Acetic acid (1 .2 mL, 21 mutol) was added and the reaction mixture 

was warmed to room temperature. The reaction mixture was partitioned between 

methylene chloride and water and the layers were separated. The aqueous layer was 

extracted once with methylene chloride. The combined organic extracts were dried over. 

s M004, filtered, and evaporated to give 4.89 g of an oil. The residue was purified by 

chroniatography on 100 g of silica gel during with ethyl acetate. The appropriate fractiofls 

were collected to give 1.2 g (74%) óf(3-amino-2.oxopropylXl,1-

dliethoxyethy1)phosphinateas an oil. Data: 1H NMR (300 MRz, CDC13) & 5.48 (a, 111), 

4.10-430 (m, 2R), 4.17 (d, 211), 3.60-3.80 (m, 4H), 3.01-3.30 (in. 2H), 1.52 (d, 1.43 

10 s, 9H 1.32 t. 3H, 1.19 (t, 6R. 

Pharmaceutical prepaaiions 

The compound according to formula I of the present invention can be used as an active 

15 ingredient in a pharmaceutical preparation for oral, rectal, epidural, intravenous, 

intramuscular, subcutauous, nasal administration and administration by infir ion or for any 

other suitable route of administration. Preferably the way of administration is oral or by 

injection/infusion. 

a The pharmaceutical preparations contain a compound of the present invention in 

combination with one or more pharmaceutically acceptable ingredients. The finished 

dosage forms are manufactured by known pharmaceutical processes. Usually the amount 

of active compounds is between 0.1-95% by weight of the preparation, preferably between 

0.2-20% by weight in preparations for parenteral use and preforably betweel 1-50% by 

s weight In preparations for oral administration. 

In the preparation of pharmaceutical preparations containing a compound of the present 

invention in the form of solid dosage units for oral administration, the compound selected 

may he mixed with solid pharmaceutically acceptable Ingredients (among these for 
so instance disintegrating agents and lubricating agents). The mixture is then processed into 

granules, tablets, capsules or sachets. 
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Dosage units for rectal administration may be prepared in the form of suppositories; in the 

form of a gelatine rectal capsule; in the form of a ready-made micro enema; or in the form 

of a dry micro enema formulation to be reconstituted in a suitable solvent just prior to 

s administration. 

Liquid preparations for oral administration may be prepared in the form of syrups or 

suspensions or in the form of a dry mixture to be reconstituted with a suitable solves prior 

to Use. 

*0 

� Solutions for parenteral administration may be prepared as a solution of a compound of th 

invention in a pharmaceutically acceptable solvent and are dispensed into ampoules or 

� vials. They may also be prepared as a dry preparation to by reconstituted with a suitable 

solvent extemporaneously before use. 

2$ 

The typical daily dose of the active compound will depend on various factors such as for. 

example the indivicW requirement of each palient the route of administration and the 

discasn, dosages will beintherangeof ltgto100mg per day and kgbody 

eight,praferabiyl0pgto20mrdayandkgbo4ywejght 

20 

Boiogicatstudics S 

j3A9G48A ra&oIgand binding ars’ 

2$ Rat synaptic membranes were prepared from the whole brain of Sprague Dawley male rats 

essentially as described previously (Zukin, et al (1974) Proc. Nazi. Acad. USA 71,4802-

4807), The (4]0ABA competition assay, modified from Qlpe at *1 ((1990) Eur. J. 

Pharmacol 187,27-38), was performed in 200 p1 TO (Tris Calcium Isoguvacure) buffer 

(50 VIM Tris (tri(hydroxymethyi)aminomethane), p1! 7.4, 2.5 mM CaCl2 and 40 PM 

a0 isoguvacine) containing 20 aM (314JGABA (specitic activity: 3 Tera Becquerel 

(TBq)Fmmol), test compound or solvent and 80 rg synaptic membrane protein using 96.
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well plates. After incubation for 12-20 min at room temperature, incubations were 

terminated by rapid filtration through a glass fiber filter (Printed flitermat B filters, 

Wallac), which had been pretreated with 0.3% polycthyleneimine, using a 96-well plate 

cell harvester (Skatron or Tonitec). The filters were washed with buffer containing 50 mM 

s Tris (tris(hydroxymethyl)aminomethane) and 2.5 mM CaC12, pH 7.4. at 4°C and then 

dried at 55° C. MeltiLex BINS scintillator sheet (Wallac) was melted onto the filter, and 

radioactivity was determined in a Microbeta scintillation counter (Wallac). 

Results and discussion 

io The compounds of the present invention were found to have high affinity and potency for 

the GABAB receptor as revealed by low IC50 and ECSO in the binding and ileum assays, 

respectively. The compounds have also been found to reduce ThOSR when administered 

iv. as well as p.o. in animal models. Contrary to what has been claimed in the literature for 

3-aininopropyl phosphonous acid derivatives, we have found that the compounds of the 

is present invention have high metabolic stability in animal models. Moreover, CNS side-

effects (as measured by reduction in body temperature in the mouse) were not observable 

or only seen at very high doses. Therefore, the difference between therapeutic dose 

(inhibition of TLOSR. in the dog model) and dose causing side-effects (in the mouse 

model) was unexpectedly high. 
20

25 
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I. A compound according to the formula I 

S 

H R2 

RN(LH 

10 wherein 

. 

460 

1,10 

(1) 

R1 represents hydrogen, hydroxy, lower alkyl, lower alkoxy or halogen; 

R2 represents hydroxy, mercapto, halogen, or an oxo group; 

is R3 represents hydrogen, lower alkyl (optionally substituted with hydroxy, Inemapto, lower 

alkoxy, lower thioaikoxy or aryl); 

R4 represents hydrogen, lower alkyl (optionally substituted with aryl) or aryl; 

20 and phannaceutically acceptable salts and the stereoisomcrs thereof, 

-) i) the racetnare of (3-am no-2-hydroxypropyl)phosphonous acid, and 

zs ii) (2k/S, 3R)-(34mino-2-hydroxybutyl)pkosphonous acid. 

2. A compound according to claim I wherein 



H 19I9 SE
 

.:. 4.. _* .. 

44%O 
23 

1\ 

Ri represents hydrogen; 

1(2 represents fluoro, bydroxy or an oxo group; 

s R3 represents hydrogen; and 

S0 1 
14 represents hydrogen, 

1it it
 

with the exception of the racemate of (3-amino-2-bydroxypropyl)phosphonolfs acid. 

*0 

� 3. (3Ainino-2-f1ouropropyl)pbospbonous acid or a pharmaceutically acceptable salt or 

the szereoisomers thereof. 

is 4. (3-Amino-2-oxopropyl)phosphonous acid or a pharmaceutically acceptable salt or the 

stereoisomers thereof. 

20 

5. (S)-(3-Amino-2-bydroxyprnpyl)phospbonous acid or a phexmaeeutically acceptable 

salt thereof. 

6. A compound according to claim 1, for use in theraphy. 

7. Use of a compound according to anyone of claimst5 for the manufacture of a 

- medicament for the inhibition of transient lower oesophageal sphincter relaxations. 

25 

8. Use ofa compoundaccording to anyone ofcWzns l-S for the manufacture ofa 

medicament for the treaunent otgastro-oesophageal reflux disease. 

9. Use according to anyone of claims 1-5 for the manufacture of a medicament for the 
iuflP’ 

’I. 
S.. - 
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10. Use of a compound according to anyone of claims 1-5 for the manufacture of a 

0 
medicament for CORD-related or non-CORD related asthma, belching, coughing, pain, 

cocaine addition,. hiccups, IBS, dyspepsia, emesis or nociception. 

5 

It. A method for the treatment of transient lower oesophagcat sphincter relaxations whiç.  

method comprises treating a subject suffering from said condition with aftrt&utical 

- preparation coinpnsing a compound of formula I. . , 
#.+I 

0’ 

to 12. A method for the treatment of gastro-oesophacgeal reflux disease whchEiethod 

comprises treating a subject suffering from said condition with a pharmaceutical 

preparation comprising a compound of formula 1. 

13. A method for the treatment of regurgitation in infants which method comprises 

is nesting a subject suffering from said condition with a pharmaceutical preparation 

comprising a compound of formula L 

14. A method for the treatment of CORD-related or non-GORI) related asthma, belching, 

coughing, pain, cocaine addition, hiccups, IBS, dyspepsia emesis or nociception which 

20 method comprises treating a subject suffering from said conditioii.witfi anheutu 

a 

� 
�". 15. A pharmaceutical formulation comprising as active ingredient a therapeutically 

acceptable amount of the compound of any one of claims 1-5 optionally in association with 

25 diluents, excipients or inert carriers. 

16. A phamuccutical formulation according to claim 15 for use in the inhibition of 

transient lower oesophageal sphincter relaxations 
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17. A p naceutical forUlation according to claim 14 for use in the treatment of gastro-

oesophageal reflox disease. 

18. A pharmaceutical formulation according to claim 14 for use in the treatment of 

regurgitation in infants 

000 
19. A process for the preparation of a compound of the formula 1 accor in1*t11 Oro NAW 

whereinJW
 

a) a compound of formula U  

*0 

ZHNLS.  

inwhichRi ad R3 areas defined above in formula I, Xis hydrogen oraprotecting group 

such as -CC1i3(OCH3CH3)2, Z is a protecting group such as t-butyloxycarbonyl and Y is 

is hydrogen or a protecting group such as lower alkyl, which compound of formula U may 

have been synthesized by a condensation reaction according to Scheme 1 employing an 

appropriate N-protected amino acid ester In which R3 is as defined above, W is a protecting 

group such as lower alkyl and z is as defined in formula 11, and a suitable protected 

phosphinic acid derivative in which R1 is as defined above in formula 1, X and Y are as 

20 defined in formula 11, and a base such as lithium dlisopropylamide, 

ZHN%I1ow  +r?L - 
"a" 

ao- ZHNI.fX 

Scheme I 
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is converted optionally by an N-alkylation reaction in order 
to introduce R4 if R4 is desired 

to be not equal to hydrogen, and thereafter a hydrolytic reaction to obtain a compound of 
fonnulalU 

LI 

RrW �H (Ill) 

$ a L 
wherein R1, R3 and R4 are as defined above in formula I, and if desired, tuIti4’ ’ 
compound is converted into another compound of the formula lit a resniA mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 

to. process is converted into the free compound of the formula Ill or into another salt and/or, if 

desired, a resulting free compound of the formula III is converted into a salt to correspond 

to the above definition; 

ora compound of formula U is converted by a reductive reaction, optionally an N-

s alkylation reaction if R4 is desired to be not equal to hydrogen, and finally a hydrolytic S 

reaction to obtains compound of formula IV 

S RrU.H 

wherein RiRsandR  defined above in formula Land tdeciarcsuidng 

compound is converted 
into another compound of the formula IV, a resulting mixture of 

isomers is separated into the individual isomers andlor aresuking salt obtained in this 

process Is converted 
into 

the tree compound of the formula IV or Into another 
salt and/ore 

if desired, a resulting free compound of the formula IV is converted into a salt to zs correspond to the above definition; 
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or   compound of formula TX is converted by a reductive reaction followed bya 
deozohalogenation reaction, optionally on N-alkylarion reaction in order to introduce Ks if 

Ks is desired to be not equal to hydrogen, and finally a hydrolytic reactionto obtain a 

compound of formula V 

5 . C 
Halo 

Rr (V) 

too 

wherein R1, R3 and R4 are as defined above in formula I and Halo is a haloee groin, and if 

desired, a resulting compound is converted into another compound of the formula Va 

to resulting mzx.tuze of isomers is separated into the indrndual isomers and/or a resulting salt 

obtained in this process is converted into the free compound of the formula V or into 

another salt and/or, if desired, a resulting free compound of the fonnula V is converted into 

a salt tocorrespondto the above definition; 

is orb)acompoundoffonnulaVl 

� ::::: 

inwbichRdRsaieasdefiuedabovcinformulaLXishydrogenoraprotectiuggroup, 

o such as .CCH3(OCH2CH3)2, T is a group that can be converted to a-NH2 group, andY is 

hydrogen or a protecting group such as lower alkyl, which compound of formula Vtfliay 

have been synthesized by a condensation reaction according to Scheme 2 employing an 

2,3-epoxypropyl derivative, such as an appropriate N-protected 2,3-epoxypropylamine 
::: derivative or an epicbiorohydrin derivative, in which K5 and K3 is as defined above in 
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formula I, and a suitable protected phosphinic acid derivative activated by 0-silylation, in 

which X and Y are as defined in formula VI, and a Lewis acid such as anhydrous ZnC12, 

) 
I 
110’r 

T. + L Lewis add 

X 1,.rj’ 
/1 

U 

Scheme 2 

is converted by a reaction when the triinethylsilyl group is replaced by a hydrogen atom, a 

reaction where the T group as defined in formula VI is converted to -NHR4 wherein R4 is 

as defined above in formula I, and finally a hydrolytic reaction to obtain a compound of 

,o formula Vii 

15 

20 

RrM LH (VII) 
� �� S S. �SSS �SS 

wherein R, R3 and 14 are as defined above 
in formula I, and if desired, a resulting compound is converted into another compound of the formula VII a resulting mixture of isomers is separated into the individual isomers and/or a resulting salt obtained in this pOCeSS iłłvcitcd into 1ee compewid of therfor!a V9 Oe-eflter salt anOr, if desired, a resulting free compound of the formula VII is converted into a salt to correspond to the above 

definition; or a compound of formula VI is converted by a reaction where the trirnethylsilyl group is replaced by hydrogen, an oxidative reaction, a reaction when the T group as defined in 
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formulaVconvertcdto -HRwRisasdefinedaboveinfonulaLandflnaUy 

a hydrolytic reaction to obtain a compound of formula VIII 

Rr& I i�H VW) 

wherein R1, R3 and 94 are as defined above in formula I, and if aresul 

compound Is converted into another compound of the formula VIII, a mIx*’ 

isomers Is separated into the individual isomers and/or a resulting salt in this 

process is converted into the free compound of the formula VIII or Into another salt and/or, 

� zo if desired, a resulting free compound of the formula VIII is converted into a salt to 

correspond to the above definition, 

or a compound of formula VI is converted by a reaction where the trunóthylsllyl group Is 

replaced by hydrogen, a deoxobalogenation reaction, a reaction where the T group as 

is dethicdiri formula VI is converted to -NM wherein R4 is as defined above in formula I, 

and finally a hydrolytic reaction to obtain a compound of formula IX. 

Halo 

RrJ#çH  (IX) 

20 wherein R, 14 and 94 are as defined above in formula I, and Halo is a halogen atom, and if 

* desired, a resulting compound is converted into another compound of the formula IX, a 

resultin mixture of isomers is separated into the individual isomers and/or a resulting salt 

Obtained to this process is converted into the free compound of the formula IX or into 
� - 

another salt and/or, if desired, a resulting free compound of the formula IX is converted 

is into a salt to correspond to the above definition; 
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IiJ 

or c) a compound of formula XI 

Hato9 - 

U IT Ov � .L ’ 

,fl 
tJ .d 

.’ -�-- 11c1. a 

I) 

in which R1 is as defined above in formula 1. Xis hydrogen or a protecting osuch as 

-CCH3(OCR2C}13)2, U is an electron-withdrawing group, such as for instance -CN or-

CO2Et which can be converted to a -CH2NH2 group, and Y is hydrogen or a protecting 

group such as lower alkyl, and Halo is a halogen atom, which compound XI may have 

been synthesized by an addition reaction according to Scheme 3 employing an unsaturated 

compound in which R1 is as defined above in formula I, U and halo are as defined in 

formula Xl, and a suitable protected phosphinic acid derivative activated by 0-silyladon, 

in which X and Yareas defined jn formula Xl, 

Halo 0 

UrJ + - 
Halo I Ri 

oY 

Scheme 3 

is convemd by a reaction whew the U group is being converted to -NM wbmvin R4 is as 

defined above in formula I, and a hydrolytic reaction to obtain a compound of formula XII 

Halo Rr LH (XII) 
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wherein R and R1 are as defined above in formula I and Halo is a halogen atom, and if 

desired, a resulting compound is converted into another compound of the formula Xli, a 

resulting mixture of isomers is separated into the individual isomers and/or a resulting salt 

obtained in this process is converted into the free compound of the formula )C1I or into 

another salt and/or, if desired, a resulting free compound of the formula Xli is 

into a salt to correspond to the above definition; 

or 4) a compound of formula XIII 

10 

in which R1, R3 and R.4 are as defined above in formula I, X is hydrogen or a protecting 

group such as -CCH3(OC}12CH3)2, and Y is hydrogen or a protecting group such as lower 

is alkyl, which compound of formula XIII may have been synthesized by an addition reaction 

according to Scheme 4 treating an unsaturated phosphinic acid derivative, in which R1, R3 

and R4 are as defined in above in formula I, with H2S, a mercaptide ion (1W) or a 

protected mercapto compound such as beozyl thiol in which case the protective group 

thereafter is removed 

RrJi,
 IT, & 

yjLX 

Scheme 4 

R3 
Y 

is converted by a hydrolytic reaction to obtain a compound of formula XIV, 
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LH (XIV) 

in which R1, R3 and R.4 are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula XIV, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 
V s process is converted into the free compound of the formula XIV or into another salt and/or, 

if desired, a resulting free compound of the formula XIV is converted into a salt to 
correspond to the above definition. 

000 

20. Ethyl 3-ftdiethoxymethy1Xethoxy)phosphoryl]20ropmp 
10 S 

21. Ethyl (3-am no-2-fluoro-3-oxopropy1)(diethoxymethy1)phosphie. 

22. Ethyl (R)(3-chloro-2-bydroypropyj)( I,1-diethoxyethyl)phospbinaze. 

is 23. Ethyl (S)-(3-amino2-bydroxypropyj1 , l-diethoxye4iyl)phosphinate. 

24. Ethyl 

25. Ethyl (R)-(3-amino-2-hydroxypropytl , l-diethoxyethyl)phosphinate. 
20 

26. (3-Amino-2-oxopropyl)(1 ,1-dicthoxyethyl)pbosphjnatc. 

25 

V.--
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Novel compounds of formula I having affinity to one or more GABA5 receptors, their 

pharmaceutically acceptable saks and stereoisomers, as well as processes for their 

s preparation, pharmaceutical compositions containing said thcrapeuticaUy active 

compounds and the use of said active compounds in therapy. 

H Rig 

OeN �H Cu. 
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to. Usa de un coinpuesto acorde con cualquiera de las reivindicaciones 1 a 6 pant la 

fabricación dc un medicamento para el tratamiento de regurgitaclØn en infantes. 

11 I Teti Ap tin miifi’ nnin I1l 11*r Ao Inarrinr’nn.cJ.-im4iki 
t 

a. %.# fl$ lat PFLttkt;aZIa.R �4.P’#* W.S’ %Ifl 4I�Ł S�&fl3 LWS 7 j4r 

fabricación de un medicamento pant asma iehtciona1a a no con GORQ. erötos, tos, 

dolor, adicciôn a la coca1na. hipo, IBS, dispepsia, emesis o nocicepción. 

12. Un .mØtodo pan ci tratamiento de relajaciones Iransitarias del esfinter esofÆgeo 

infetior que consiste en Iratar a un paciente que sufre de dicho cstado con unapreparacion 

fannacutica que comprende un coinpuesto de la formula 1. 

13. Un mØtodo pant el tratarniento de enfermedad de reflujo gastroesofÆgeo que 

consiste on tratar a un paciente que sufre de dicho estado con una prcparaciOn 

farmacØutica quo comprende un coinpuesto de la formula 1. 

14. Un mØtoda pant ci trataniiento de regurgitación en infantes que consiste en tratar 

� 
aim paciente que sufre de dicho eslado con ma preparaciOn farmacØutica que comprende 

Wi coinpuesto de la fOrmula I. 

15, Un utØtodo pant el tratamiento de as= relacionada o no con GORD, eructos, tos, 

dolor, adicciOn a la cocaina, bipo, IBS, dispepsia, eniesis o nocicepciOn. que cousiste en 

tratar a un paciente que sufre de dicho esiado con ima preparaciOn fannacutiea que 





OH 
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en donde R1 y R correspmden a las definiciones dadas aniba en la fónrnila 1, X es 

hidrôgeno o un gropo protector tat coino -CCH3(OCH2CH T es nfl grupo que puede 

convertirse en un gmpo -NH2, y Y es bidrôgeno o nit grupo protector tal como alqwlo 

9 





13\( 

en donde K1, R y R4 corresponden a las defliticiones dadas arriba en la formula I, y si se 

desea, tin compuesto resultante se convierte en olro compuesto de la formula IV, una 

mezcla resultante de isOineros se separa en los isOmeros undividuales y/o una sal resuitante 

obtenida en este promo se convierte en el compuesto libre de la fOrmula IVo en olra sat 

yb, si Sc desea, un compuesto libre resuitante de la fOnzula IV se convierte en una sal que 

corresponda a la defmiciOn anterior; 

o tin compuesto de la fOrmula VI se convierte, mediante una reac ,ewt que r 

� trmmelilsililo es reemplazado por hidrOgeno, una reacciOn de oxidaciO an 

la que ci grupo T definido en la fOrmula VI se convierte en -NIre?r&rnde K4 

coaresponde ala definición dada en la fOnnula 1, y liriammente tutu reacciOu bidroiftica para 

obtener u.n coinpuesto de la fOnnula Ti! 

R4�W�  H 

(Ill) 
OH 

en donde K1, Its y R4 coarespcmden a las definiciones dadas arriba en la fOrnuala I, y si se 

desea, u.n compuesto resultante se convierte en otro compuesto de la fOrmula III, una 

mezcla resullante de isOmems se separa en los isOmeros individuales y/o una sal resultante 

obtenida en este proceso se corivierte en ci compuesto Ware de Ia fOrmula III o en otra sal 

y/o, si se dewa, un compuesto hibm resdwft de la f6mmla M se convierte en una md que 

corresponda a la definiciOn anterior; 

11 



en doude R1 coitesponde a la deJnición dada amba en la fØnnula I X ós bidrAgeno o un 

12 
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en donde R1 y R4 corresponden a las definiciones Was arriba en la fØrmula I, y Halo es 

un ªtomo de halØgeno, y si se desea, un.. compuesto resultax%te se.. co.nvierte en otro 

war3!iH1174i 

in(i’viduaies y/o uria sal resultante obtenida en este promo se convierte en el compuesto 

litre de la formula Viii o en otra sal yio, a’ se desea, un compuesto libie resultante de la 
1-2 

fOrmula VIII se convierte en una sat que corresponda a is defluiciOn anterior; 
1 

o d) un compuesto de la fOrmula lx opcionalrnente como nit estereoisOer . L 

R.4NaLoO 

Z/’ 
)R Q\ 

donde R1, R y R4.corresponden� a In deliniciones dadas aniba en la fOrmula I, Z es un 

grupo protector tat coino t-butiloxicarbonilo y Halo es un Ætomo tie halógeno, y ese 

compuesto de is fOrmula IX puede haber sido sintetizado mecliante una reacciOn de 

sustituclOn tie acuerdo con el Esqueina 4 enapleando un compuesto electrofihico en ci que 

� 
R1 R y R4 corresponden a las defmiciones dadas arriba en la fOrmula I, L es un grupo 

saliente tat como�yodo, X y Halo corresponden a las definiciones Was aniba, y Æcido 

fosfinico activado mediante OsililaiOn, 

14 









27. (3-arnino-2-oxoprópil 1, 1dietoxietil)fosfinato. 

28. (2R)-34dibcncilamino)-2-fluoro- l-piopanol 

29. (2R)-3-amino-2-fluoro-1-propanol 

30. ten-bu1il(2R)-2-fluoro-3-bidroxipropilcarbarato. 

31. terbuti1(2R)-2-fluoro-3-yodopropilcathamato 

ES T1ADUCC1ON FLEL Y COMPLETA, de la cual queda copia en los arebivos de esta 

óficina de traducciones para su confroutaciÆu y a la que me remito. 

Derechos de Traducción: $162.000,00 

BOGOTA, 25 DE NOVIEMIIRE DEL 2000. 

r  

� �1.1 d�l W. do Amoo-ft 
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NEW COMPOUNDS 

Field of the invention 

s The present invention is related to novel compounds having affinity to one or more 

GABAB receptors, as well as to their pharmaceutically acceptable salts and stereolsomers. 

10 

The invention is also related to processes for their preparation, pharmaceutical 

compositions containing said therapeutically active compounds and to the use of said 

active compounds in therapy. 

Background and prior art 

Refiux. 

Gastro-oesophageal reflux disease (GORD) is the most prevalent upper gastrointestinal 

is tract disease. Current therapy has aimed at reducing gastric acid secretion, or at reducing 

oesophageal acid exposure by enhancing oesophageal clearance, lower oesophageal 

sphincter tone and gastric emptying. The major mechanism behind reflux has earlier been 

considered to depend on a bypotonic lower oesophageal sphincter. However recent 

research (e.g. Holloway & Dent (1990) Ga3troenteroL C/in. N. 4mer. 19, 517-535) has 

20 shown that most reflux episodes occur during transient lower oesophageal sphincter 

relaxations, hereinafter referred to as TL.OS& i.e. relaxations not triggered by swallows. It 

has also been shown that gastric acid secretion usually is normal in patients with GORD. 

Consequently, there is a need for compounds which reduce the incidence of TLOSR and 

25 thereby prevent reflux. 

Pharmaceutical compositions comprising a local anaesthetic, adapted to inhibit relaxation 

of the lower oesophageal aphicter are disclosed in WO 37/04077 and in US 5,036,057. 

Recently GABA-receptor agonists have been shown to inhibit TLOSR which is disclosed 

30 in WO 98/11885. 
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GABAB receptor agonists 

2 71 

GABA (4-aminobutanoic acid) is an endogenous neurotransmitter in the central and 

s peripheral nervous systems. Receptors for (MBA have traditionally been divided into 

GABAA and GABAB receptor subtypes. GABAD receptors belong to the superfamily of G. 

protein coupled receptors. GABAB receptor agonists are being described as being of use in 

the treatment of CNS disorders, such as muscle relaxation in spinal spasticity, 

cardiovascular disorders, asthma, gut motility disorders such as irritable bowel syndrome 

o (IBS) and as proldnetic and anti-tussive agents. GABAB receptor agonists have also been 

disclosed as useful in the treatment of emesis (WO 96/11680) and recently, as mentioned - 

above, in the inhibition of TLOSR. (WC) 98/i 1885). 

The most studied GABA0 receptor agonist is baclofen (4-amino-3.(chloropbenyl)butanoic 

15 acid) disclosed in the Swiss patent No. CH 449,046. Baclofen has for several years been 

used as an antispastic agent. EP 0356128 describes the use of the specific compound (3-

arninopropyl)metbyl phosphinic acid, as a potent GABAB receptor agonist, in therapy. EP 

0181833 discloses substituted 3-aminopropyl phosphinic acids (or more correctly 3-

aminopropyl phosphinic, acids) which are found to have very strong affinities towards 

20 GABA8 receptor sites. In analogy to baclofen,, the compounds can be used as for instance 

muscle relaxants. EP 0399949 discloses derivatives of (3-aminopropyl)methyl phosphinic 

acid which are described as potent GABAB receptor agonists. These compounds are stated 

to be useful as muscle relaxants. EP 0463969 and FR 2722192 are both applications related 

to 4-aminobutanoic acid derivatives having different heterocyclic substituents at the - 

s carbon of the butyl chain. Structure-activity relationships of several phosphinic acid 

analogues with respect to their affinities to the GABA13 receptor as well as their muscle 

relaxant effect are discussed in J. Meci Chein. (1995), 38, 3297-3312. The conclusion in 

said article is that considerably stronger muscle relaxation could be achieved with the (5)-

enantiomer of (3-amino-2-hydroxypropyl)methyl phosphinic acid than with baclofen 

30 without the occurrence of unwanted CNS effects. 
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Outline of the invention 

The present invention provides novel compounds of the formula I 

H R2 

R4 6 

(I) 

wherein 

to Re represents hydrogen, bydroxy, lower alkyl, lower alkoxy or halogen 

R2 represents hydroxy, mercapto, halogen, or an oxo group; 

R3 represents hydrogen, lower alkyl (optionally substituted with hydroxy, mervapto, lower 

is alkoxy, lower thiosikoxy or aryl); 

R4 represents hydrogen, lower alkyl (optionally substituted with aryl), or aryl; 

and pharmaceutically acceptable salts and the stereolsomers thereof, 

20 

with the exceptions of: 

1) the racemate of (3-amino-2-bydroxypropyl)pbosphjnic acid, and 

:- ii) (2R/S, 3R)-(3-amino-2-hydroxybu*yl)phospbinc aci& 

25 

In a preferred embodiment 

�::: R1 represents hydrogen; 
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R2 represents fluoro, hydroxy or an oxo group; 

R3 represents hydrogen; and 

5 

R4 represents hydrogen; 

with the exception of the racemate of (3-amino-2-bydroxypropyl)phosphinic acid. 

,j 41q 
/.-If 

& 

io Even more preferred compounds are (3-amino-2-fluoropropyl)phosphinic acid, (2R)-(3-

ainino-2-fluoropropyl)phosphinjc acid, (3-amino-2-oxopropyl)phospbinic acid and (S)-(3-

� amino-2-hydroxypropyl)phosphinic acid. 

15 

Most preferred the compound is (2R)-(3-amino-2-fluoropropyt)phospbinic acid. 

Within the scope of the invention, it is to be understood that when R2 is an oxo group the 

bond between R2 and the carbon is a double bond. 

Within the scope of the invention, it is to be understood by "lower" radicals and 

20 compounds, for example, those having up to and Including 7, especially up to and 

including 4, carbon atoms. Also the general terms have the following meanings: 

Lower alkyl is, for example, C -C4 alkyl, such as methyl, ethyl, n-propyl or n-butyl, also 

isopropyl, isobutyl, secondary butyl or tertiary butyl, but may also be a C5-C7 alkyl group 

25 such as a pentyl, hexyl or heptyl group. 

Lower alkoxy is, for example, C1 -C4 alkoxy, such as methoxy, ethoxy, n-propoxy or n-

butoxy, also isopropoxy, isobutoxy, secondary butoxy Or tertiary butoxy, but may also be a 
C5-C7 alkoxy group, such as a pentoxy, hexoxy or beptoxy group. 

� -. 30 
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Lower thioalkoxy is, for example, C 1-C4 thiosikoxy, such as thiomethoxy, thioethoxy, n-

thiopropoxy or n-thiobutoxy, also thioisopropoxy, thioisobutoxy, secondary thiobutoxy or 

tertiary thiobutoxy, but may also be a C5-C7 thioalkoxy group, such as a thiopentoxy, 

thiohexoxy or thiobeptoxy group. 

Halogen is, for example, halogen of an atomic number up to and including 35, such as 

flourine or chlorine, Less prefered, bromine. 

The compounds according to formula I of the invention are of amphoteric nature and may 

to be presented in the form of internal salts. They can also form acid addition salts and salts 

with bases. Such salts are particularly pharmaceutically acceptable acid addition salts, as 

well as pharmaceutically acceptable salts formed with bases. Suitable acids for the 

formation of such salts include, for example, mineral acids such as hydrochloric 

hydrobromic, sWric, or phosphoric acid or organic acids such as sulfonic acids and 

15 carboxylic acids. Salts with bases are, for example, alkali metal salts, e.g. sodium or 

potassium salts, or alkaline earth metal salts, e.g. calcium or magnesium salts, as well as 

aremonium salts, such as those with ammonia or organic amines. 

When one or more stereocentre is present in the molecule, the compounds according to 

20 formula I can be in the form of a stereoisoineric mixture, i.e. a mixture of diastereomers 

and/or racemates, or in the form of the single stereoisomers, i.e. the single enantionier 

and/or diastereonier. 

The novel compounds according to the invention can be used for the inhibition of TLOSR, 

2$ and thus for the treatment of gastro-oesophageal reflux disease. The said inhibition of 

TLOSR also implies that the said compounds can be used for the treatment of regurgitation 

in infants. Effective management of regurgitation in infants would be an important way of 

managing failure to thrive due to excessive loss of ingested nutrient. Furthermore the novel 

compounds can be used for the treatment of GOR.D-related or non-GORD related asthma, 
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belching, coughing, pain, cocaine addition, hiccups, IBS, dyspepsia, emesis and 

nociception. 

As opposed to what is stated in prior art, (JMed Chem. (1995) 3297-3312 and The GABA 

s Receptors; Second Edition, Edited by S J Enna and Norman Bowery, Humana Press 

(1997) especially p. 281-282), the compounds according to the invention have surprisingly 

high metabolic stability in spite of the presence of a P-H bond. The compounds also 

possess a surprisingly high therapeutic index. 

o Preparation 

The compounds according to formula I of the present invention may be prepared by one of 

the following methods. 

15 a) A compound of formula II 

ZHNJL.Jt_X (It) 

R3 R1 

in which R1 and it3 are as defined above in formula I, X is hydrogen or a protecting group 

20 such as -CCH3(OCH2CH3)2, Z is a protecting group such as t-butyloxycarbonyl and Y is 

hydrogen or a protecting group such as tower alkyl, which compound of formula II may 

have been synthesized by a condensation reaction according to Scheme 1 employing an 
appropriate N-protected amino acid ester in which it3 is as defined above, W is a protecting 

group such as tower alkyl and Z is as defined in formula II, and a suitable protected 

25 pbosphinic acid derivative in which R1 is as defined above in formula I X and Y are as 

defined in formula U, and a base such as lithium diisopropylamidc, 
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+11  ZHN 

11 

ro’y ?y 
JL(X OW I 

Scheme l 

is optionally converted by an N-alkylation reaction in order to introduce R.4 if R4 is desired 

5 to be not equal to hydrogen, and thereafter a hydrolytic reaction to obtain a compound of 

formula III 

)L1J R �H  

10 wherein R1, R3 and R4 are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula Hi, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula Hi or into another salt and/or, if 

desired, a resulting free compound of the formula m is converted into a salt to correspond 

is to the above definition; 

.or a compound of formula U is converted by a reductive reaction, optionally an N-

alkylation reaction if R4 is desired to be not equal to hydrogen, and finally a hydrolytic 

reaction to obtain a compound of formula IV 

20 

OHO 

RA P H ONO 
YOH R3 R1 
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wherein R, It3 and R4 are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula IV, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula IV or into another salt and/or, 

if desired, a resulting free compound of the formula IV is converted into a salt to 

correspond to the above definition; 

or a compound of formula Ills converted by a reductive reaction followed by a 

deoxohalogenation reaction, optionally an N-alkylation reaction in order to introduce R4 if 

to Rt is desired to be not equal to hydrogen, and finally a hydrolytic reaction to obtain a 

is 

20 

compound of formula V 

R411 
Halo 

10, 
- It�H (\1) 

’OH 

wherein R, It3 and R4 are as defined above in formula! and Halo is a halogen atom, and if 

desired, a resulting compound is converted into another compound of the formula V, a 

resulting mixture of isomers is separated into the individual isomers and/or a resulting salt 

obtained in this process is converted into the free compound otthe formula V or into 

another salt and/or, if desired, a resulting free compound of the formula V is converted into 

a salt to correspond to the above definition; 

or b) a compound of formula VI 

T NO 
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in which R1, and R3 are as defined above in formula I, X is hydrogen or a protecting group 

such as -CCH3(OCH2CH3)2, T is a group that can be converted to a-NH2 group, and Y is 

hydrogen or a protecting group such as lower alkyl, which compound of formula VI may 

s have been synthesized by a condensation reaction according to Scheme 2 employing an 

2,3-epoxypropyl derivative, such as an appropriate N-protected 2,3-epoxypropylainine 

derivative or an epichiorobydrin derivative, in which R1 and R.3 is as defined above in 

formula I, and a suitable protected phosphinic acid derivative activated by 0-silylation, in 

which X and Y are as defined in formula VI, and a Lewis acid such as anhydrous ZnC12, 

10 

\ 

-Si 

+ Lewis acid 11 

OY 
R3 R 

Scheme 2 

is converted by a reaction where the triniethylsilyl group is replaced by a hydrogen atom, a 

15 reaction where the T group as defined in formula VI is converted to -NHR wherein R4 is 

as defined above in formula I, and finally a hydrolytic reaction to obtain a compound of 

formula IV 

’H 0 

S 

RryJH 

..:r 

R3 R1 

20 

wherein R1, R3 and 114 are as defined above in formula I, and if desired,, a resulting 

::: compound is converted into another compound of the formula IV, a resulting mixture of 
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isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula IV or into another salt and/or, 

if desired, a resulting free compound of the formula IV is converted into a salt to 

correspond to the above definition; 

or compound of formula ’VII is converted by a reaction where the trimethylsilyl group is 

replaced by hydrogen, an oxidative reaction, a reaction where the T group as defined in 

formula VI is converted to -NHR4 wherein R4 is as defined above in formula I, and finally 

a hydrolytic reaction to obtain a compound of formula III 

10 

� RA A�H (Ill) 

*3..l 

& 

Is 

wherein Ri, R3 and R4 are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula III, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula III or into another salt and/or, if 

desired, a resulting free compound of the formula UI is converted into a salt to correspond 

to the above defluiition 

io or a compound of formula VI is converted by a reaction where the trimethylsilyl group is 

replaced by hydrogen, a deoxohalogenation reaction, a reaction where the T group as 

defined in formula VI is converted to -NHR4 wherein K4 is as defined above in formula I, 

and finally a hydrolytic reaction to obtain a compound of formula V 

Halo 0 
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wherein R1, R3 and R4 are as defined above in formula I, and Halo is a halogen atom, and if 

desired, a resulting compound is converted into another compound of the formula V. a 

resulting mixture of isomers is separated into the individual isomers and/or a resulting salt 

obtained in this process is converted into the free compound of the formula V or into 

another salt and/or, if desired, a resulting free compound of the formula V is converted into 

a salt to correspond to the above definition; 

or c) a compound of formula VII 

Halo 

o1? 
y0

 

(VII) 

t  
10 

in which R1 is as defined above in formula I, X is hydrogen or a protecting group such as 

-CCH3(OCH2CH3)2, U is an electron-withdrawing group,, such as for instance �CN or - 

CO2Et which can be converted to a -CH2NH2 group, and Y is hydrogen or a protecting 

s group such as lower alkyl, and Halo is a halogen atom, which compound of formula VII 

may have been synthesized by an addition reaction according to Scheme 3 employing an 

20 

unsaturated compound in which R1 is as defined above in formula I, U and halo are as 

defined in formula VII, and a suitable protected phosphinic acid derivative activated by 0-

silylation, in which X and Y are as defined in formula VII, 

RHaIoO 

?alo

SiU+

 
ôY 

oY 

Scheme 3 
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is converted by a reaction where the U group is being converted to -NHR4 wherein R4 is as 

defined above in formula I, and a hydrolytic reaction to obtain a compound of formula VIII 

Halo C) 

R�,J�H (VIII) 

wherein R1 and R4 are as defined above in formula I and Halo is a halogen atom, and if 

desired, a resulting compound is converted into another compound of the formula VIII, a 

resulting mixture of isomers is separated into the individual isomers mid/or a resulting salt 

obtained in this process is converted into the free compound of the formula VIII or into 

io aiother salt and/or, if desired, a resulting free compound of the formula VIII is converted 

into a salt to correspond to the above definition; 

or d) a compound of formula IX optionally as an individual stereo isomer 

Halo 

(IX) 

R3 RI S(’ 

15 

in which R1, R3 and R4 are as defined in formula I, Z is a protecting group such as t-, 

butyloxycarbonyl and Halo is a halogen atom, which compound of formula IX may have 

been synthesized by a substitution reaction according to Scheme 4 employing an 

20 electropbilic compound in which R1, R3 and it4 are as defined above, L is a leaving group 

such as iodo, Z and Halo are as defined above, and phosphinic acid activated by 0-

silylation, 

M, 
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R3 RI ’SINI R4 Halo 0 
111 

ZN)yL  + zNyiy-H 

R4 Halo 0S(, R3 RI 

/ 

Scheme 4 

is converted by a hydrolytic reaction to a compound of formula V 

Halo 0 

. JI 
R3 RI 

H
 

5 

wherein R1, R3 and R4 are as defined above in formula I, and if desired, a resulting 

compound is convened into another compound of the formula V, if desired a resulting 

mixture of isomers is separated into the individual isomers and/or a resulting salt obtained 

in this process is converted into the free compound of the formula V or into another salt 

to and/or, if desired, a resulting free compound of the formula V is converted into a salt to 

correspond to the above definition; 

ore) a compound of fbrmula XI 

SH 

(XI) 
OY 

15 

in which R1, R3 and R1 are as defined above in formula I, X is hydrogen or a protecting 

group such as -CCH3(OC}12CH3)2, and Y is hydrogen or a protecting group such as lower 

:4 alkyl, which compound of formula XI may have been synthesized by an addition reaction 

:; 20 according to Scheme 4 treating an unsaturated phosphinic acid derivative, in which R4, R3 
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and R4 are as defined in above in formula 1, with l’12S, a mercaptide ion (HS) or a 

protected mercapto compound such as benzyl thiol in which case the protective group 

thereafter is removed 

Y’??YR3

 

R  

Scheme 6 

RTJJLX 

is converted by a hydrolytic reaction to obtain a compound of formula XII, 

SH 

RA (XII) 

10 *31 

in which R1, R3 and R4 are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula XII, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 

is process Is converted into the free compound of the formula XII or into another salt and/or, 

if desired, a resulting free compound of the formula XII is converted into a salt to 

correspond to the above definition. 

20 Examples 

Example 1. (3-Amino-2-fluoropropyl)phosphinic acid 

2$ To an ice bath cooled solution of ethyl (3-amino-2-fluoro-3-
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oxopropy1dicthoxymetby1)pbosphinate in TI!! (tetrahydrofuran) was added 1 M BIT3-

THP while under an argon atmosphere. After 10 minutes, the solution was heated to reftux 

for 25 h. The solution was cooled to room temperature and 6 N HCl (200 mL) was added. 

The TI!! was removed by rotoevaporation and the aqueous layer refluxed for 2.5 11. The 

s solution was cooled and evaporated. The residue was purified by ion exchange column 

chromatography (DOWEX 50WX-8-200, H form, 3.5 x 4.0 cm). The ion exchange resin 

was Pre-washed .with 21 Methanol/water (400 mL) The crude product dissolved in 11 

methanol/water was loaded onto the column and washed with 1:1 methaæcUwater (400 

mL). The eluent was changed to 3:1 methanol/concentrated ammonium hydroxyde. Two 

to fractions (150 mL totally) were combined and evaporated to give 645 mg (34%) of(3-

amino-2-fluoropmpyl)phosphinic acid as a white solid. Data: mp 203-207 °C; Rt= 0.35 

(60:40:1 methanol, methylene chloride, concentrated ammonium hydroxide); ’H NMB. 

(300 NH4 1)20)67.11 (d,.J= 528 Hz, II!), 5.18 (din, 1 = 54 Hz, lIT), 3.28-3.45 (m, 2H), 

1.65-2.23(m, 2H); 13C NMR (125 MHz, 1)20+ Dioxanc) 687.8 (d, J170 Hz), 44.3 (dcl, 

.1= 12.6, 21.6 Hz), 35.6 (dci, 1=20.2,86.5 Hz); APIMS: m/z 142 (M*HY. 

Example 2. (S){3-Mnino-2-jydroxypropyL)phosbnic acid 

A mixture of ethyl (S)-(34rnino-2-bydroxypropyI)(1,1k1iethoxyethy1)phosphinate (1.0 g, 

20 3.5 mmol) and concentrated HCl (50 mL) was heated to reflux for 2 h. The solution was 

cooled to room temperature and evaporated. The residue was dissolved in methanol (100 

ml) and treated with propylene oxide (2 ml) at room temperature. 1i *e mixture .� 

stirred for 5 hours, the precipitated solid was collected by decanting off the solvent The 

solid was dried with a stream of argon to give 220 mg (450/6) of(S)-(3-ammo-2-

bydroxypropyl)pbosphlntc acid as a white solid. Data- ’H NMB. (300 MHz, 1)20)57.1 (ci, 

1=540Hz, 1H),42(m, 111),29-32(m,2H),1 7-20(m,2H),31PNMR(121 MHz, D20) 

524.2 (ci, J� 522 Hz); FABMS: ,n/z 140 (M+H)’; (a]o at 20°C = +80(0.5% in 0.1M 

HC1). S 

�0* 
0** 

30 

� 

I 
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ExapIe 3. cX3-Aino-2-hydroxypqpylphosphin acid 

S 

to 

Is 

20 

25 

A mixture of ethyl (R)-(3-arnino2hydroxypropyI)(1,1diethoxyethyI)phospj,jpe (0.9 g, 
3.2 mxnol) and concentrated HC1 (50 niL) was heated to refiux for 2 It. The solution was 
cooled to room temperature and evaporated. The residue was dissolved In methaiol (50 
ml) and treated with propylene oxide (3 ml) at room temperature. After the mixture was 
stirred for 5 hours, the precipitated solid was collected by decanting off the solvent. The 
solid was dried with a scream of argon to give 260 mg (59%) of(R).(3-amino-2-

hydroxypropyl)pbospbinic acid as a white solid. Data: 111 NMR (300 MHz, 1)20)87.1 (ci, 

1=540 Hz, IH) 4.2 (m, IH) 2.9-3.2 (111, 2H), 1.7-2.0 (m, 21j); 31P NMR (121 MHz, 1)20) 

823.9 
(ci, 1=525 Hz); FARMS: m/z = 140 (M+H)4; (]D at 20°C 80 (0.5% in 0.IM 

HCI). 

Examplà 4. 3.6mino-2-oxopropyl)pboaphinic acid 

A sample of ethyl(3.arnino.2-oxcpropyl1,1.diethoxyethy0phosphinate (8.11 g, 21.0 

mmcl) was dissolved in 3 N HQ (400 niL) which was previously deoxygenated by 
bubbling N2 through the solution. The mixture was stiired for 14 b at room temperature 
and then concentrated. The residue was coevaporated with methanol. The residue was 
then dissolved in methanol 00 mL) and propylene oxide was added (10 mL). The mixture 
was stirred for 6 Ii and the resulting precipitate isolated by filtration. The solid was washed 
with cold methanol and dried under vacuum at 50°C 

to givà 2.1 g (73%) of(3-amino2-
oxopropyl)phosphlnie acid as an off-White solid. Data: nip 126-127 UC; R= 0.64 (8515 
methanol, water); ’}l NMR (300 MHz. 1)20)87.13 (d,J= 551 Hz, 1H), 4.14 (s,.2H),3.14 

(d, J= 18 Hz, 2 H); C NMR (75 MHz, DO + Dionne) 8 199.5,49.2,47.3 (d, J- 69 

liz); FABMS: rn/s 138 (M+H). 

example .. (2RX3-Amino-2-fluoropmpyi)phosphinjc acid 

30 Ammoniwn hypophosphite (73.8 9,09 mel) was added to 3 necked 2-L flask:equipPed 
with a mechanical stirrer, therniometez addition funnel and an argon bubbler. The flask 
was placed in a water bath at room temperature and N,0-Bi.c-(trimethytsilyl)acetamide 
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(215 mL, 0.87 mol -BSA) was added at such a rate that the internal temperature was 

maintained below 38°C (30 minutes approx.) using ice cooling. Upon completing the 

addition of BSA, the reaction mixture was heated to 4548 °C and maintained at this 

temperature for 1 Ii. The reaction was cooled to room temperature and a solution of ten-

butyl (2R)-2-fiuoro-3-iodopropylcazbamate (27.3 g, 0.09 mol) in methylene chloride (300 

mL) was added to the reaction mixture. The reaction was then allowed to stir at room 

temperature for 18 b. The reaction mixture was cooled to 0°C and was cautiously 

quenched with methanol (275 mL) and then with water (32 mL). The reaction mixture was 

stirred for 30 min after which the reaction was filtered and the solids were washed with 

’a methanol, The filtrate was concentrated and the residue placed under high vacuum (0.1 

15 

20 

25 

30 

mm Hg) overnight. The crude residue was triturated with methylene chloride, methanol, 

concentrated ammonium hydroxide solution (80:20:1) and was filtered. The filtrate was 

concentrated under reduced pressure and the trituration was repeated. The crude 

concentrate was transferred to a 2-L flask, dissolved in methanol (375 mL) and placed in a 

water bath at room temperature. A saturated solution of hydrogen chloride gas in ethyl 

acetate (500 mL) was added and the mixture stirred for 3 h. The reaction mixture was 

filtered and the solids were washed with a mixture of methanol and ethyl acetate (90:10). 

The filtrate was concentrated under reduced pressure and the crude product was passed 

through a Dowex 50WX8-200 mesh W farm (500 g, 8x15 cm) column clutung with 1:1 

methanol/water until no further material was detected by TLC analysis. The requisite 

crude product was then eluted with 1:3 concentrated ammonium hydroxide 

solution/methanol. The product was further purified by column chromatography eluting 

with chloroform, methanol, concentrated ammonium hydroxide solution (6:3:1) to afford 

(2R)-3-Amino-2-fluoropropylpbosphinic acid as a white solid (3.12 g, 240/6). 
lj NIvIR (300 MHz, 1)20) & 7.90 (a, 0.5 Fl), 6.15 (s, 0.5 11), 5.12-5.29 (in, 0.5 H), 4.92-

5.10 (in, 0.511). 3.12-3,42 (in, 211), 1.74-2.26 (m, 211). 

The following intermediates were used in the preparation of compounds of the invention. 
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Interinedises 

Example 11 Ethyl 3-E(dethoxmethylcthoxy)pbospborIl2-fluoropropanoate 

(intermediate to the comjound according to Exampl) 

S 

� A mixture of ethyl (dlethoxymethyl)pbosphinate (26.0 g, 133 mmol) and 11,1,3,3,3-
hexainethyldWiazane (28 ML, 133 mmol) was heated to reflux for 2 h under an argon 

atmosphere. The mixture was cooled to room temperature and fluoroaciyiate (10.5 & 89.0 

mmol) was added. The reagents were heated to 60 "C for three days under an argon 

to atmosphere. The mixture was cooled to room temperature, diluted with ethyl acetate (300 

niL), washed with I N HCI(2 x 150 niL) and saturated sodium chloride (100 mL). The 

organic layer was dried over MgSO4, filtered, and evaporated to give 320 g of a yellow 

ofl. The residue was purified by coloumn chromatography on a wet-packed silica gel 

column (6 x 30 cm) eluting with 97:3 methylene chloride/methaflol. The appropriate 

is fractions were combined and evaporated to give 160 g (57%) of ethyl 3-

((diethoxyniethy1Xethoxy)phosphoryI]2.fluoropropanoate as a clear oil Data. 1H NMR. 

(300 MHz, CDC13) 6532 (din, 1H), 467.477 (in, lH)  4.18-4,32 (in, 2H), 3.59-3.91 (in, 

411), 130-2.62 (in, 211), 1.20-1.41 (in, 911). �.; 

20 Example 12. Ethyl (3-anilno-2-fluoro.3-oxoprcpy)(diethoxymethyj)phospbjnate 

(intermediate to compound according to example 1) 

To a solution of ethyl 3-((diethoxymethylXethoxy)phosphoiylj-2-fluoropropanoate (16.0 g, 

51.1 mmol) in ethanol (22 niL) was added concentrated ammonium bydroxyde (14.8 N, 

25 3.5nsL,51.1mmol). The solution was stirred for l6h and evaporated. The residue was 

purified by chromatography on a wet-packed silica gel column (7 x 37 cm) eluting with 

96.5:3.5 methylene chloride/methanol. The appropriate fractions were combined and 

evaporated to give 3.43 g (27%) of ethyl (3-amino-2-ffuoro-3-

oxoptopylXdidhoxymetyl)phospbivaw as a clear oil Data H NMR (300 MHz, CDCI3) 

so 6643 (a, 1H),570(s, IH),521-549(dm 1H),47(dd, IH),4 18.431 (m,2H),3,65-391 

(m,411),221-281(xn,211), 1.30-1.40 (w, 3H), 1 20-128(m,611) 

� 
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Example 13- Ethyl (R)-(3 iloro-2-hydoxyprQpyl, 1-diethoxyethyl)phosphinate 

(interinediateto the compound according to Example ) 

After a mixture of ethyl (diethoxyethyl)pbospbinate (15.0 g, 71 mmol) and toluene was 

5 evaporated to dryness, the residue and 11,1,3,3,3-hexaxnethyldisilazane (13.2 g, 82 mmol) 

was heated to reflux for 311 under an argon atmosphere. The mixture was cooled to room 

temperature and evaporated. ()Z)-Epichlorohydrin (6.6 g, 71 mmol) and anhydrous zinc �. 

chloride (2.5 g, 18 mmol) were added and the reagents were heated to 60 °C over night 

under an argon atmosphere. The mixture was cooled to room temperature, diluted with 

io methylene chloride and water. The organic layer was washed with water, dried over 

MgSO4, filtered, and evaporated to give 20.7 g of a yellow oil. The residue was dissolved 

in methanol (150 mL) containing 1% acetic acid and the solution was stirred overnight. 

The solvent was removed to give 17.7 g (8211/6) of ethyl (R)-(3-chloro-2-

bydroxypropyl)(1,1-(Hethoxyethyl)pbosph!nate as a clear oil. Data: H NMR (500 MHz, 

is CDCI3) 84.3-4.4 (m, iN), 4.1-4.3 (in, 2H), 3.5-3.8 (in, 4H), 1.9-2.4 (in, 21-1), 1.5 (dd, J-

2.3, 11.4 Hz, 3H), 1.32-1.37 (in, 3H), 1.18-1.24 (in, 611). 

Example 14. Ethyl (S)-(3-amino-2-hydroxypropyl)(1,1 -diethoxyethyl)pbosphinate 

(intermediate to the compound according to Exainple 

20 

A solution of (R)-(3chloro.2hydroxypropyl1,1.dIethoxyethy1)phosphinate (5.0 g, 17 

mmol) in ethanol containing 
911/o of ammonia was stirred in an autoclave at room 

temperature for 4 days and at 60 °C for one further day. The solution was evaporated and 

the residue was purified by chromatography on a wet-packed silica gel column eluting with 

25 methylene, chloride/methanol (5-8% MeOH) containing 5% triethylamine. The appropriate 

fractions were combined, evaporated and diluted with methylene chloride and water. The 

aqueous layer was pH adjusted by the addition of a few mL of 10% aqueous Na2CO3 and 

repeatedly extracted with methylene chloride. The combined organic layers were dried 

over Na2SO4 and evaporated to give 1.2 g (26%) of ethyl (S)-(3-amino-2-

3a hydroxypropyl)(1 1-dietboxyethyl)phosphinaxe as a clear oil. Data: ’H NMR (300 MHz, 

CDCI3) 8 4.40-4.55 (b, 114),4.10-4.30 (in, 2H), 3.55-3.80 (in,, 4H), 3.20-3.30 (in, 1ff), 
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3.00-3.10(m 111), 2.00-2.40 (in, 2H), 1.45-1.53 (dd,J� 3.4, 11.7 Hz, 311), 1.304.40(m, 

311), 1,15-1.25 (m, 611). 

Example IS. EthylL%3-chloro-2-hydroxypropy11, 1-diethoxyethyl)phosphinate 

5 (intermediate  to the compound according to Example 3) 

After a mixture of ethyl (diethoxyethyl)phosphinate (15.0 g, 71 mmol) and toluene was 

evaporated to dryness, the residue and 1,1,1,3,33-hexamethy1disilazane (132 g, 82 mmol) 

was heated to reflux for 3 h under an argon atmosphere. The mixture was cooled to room 

10 temperature and evaporated. (S)-Epichlorohydrin (6.6 g, 71 mmol) and anhydrous zinc 

chloride (2.5 g, 18 mmol) were added and the reagents were heated to 60 °C over night 

wider an argon atmosphere. The mixture was cooled to room temperature, diluted with 

mthylene chloride and water. The organic layer was washed with water, dried over 

MgSO4, filtered, and evaporated to give 20.7 g of a yellow oil. The residue was dissolved 

is in methanol (150 mL) containing 1% acetic acid and the solution was stirred over night. 

20 

The solvent was removed to give 16.8 g (791/6) of ethyl (S)-(3-chlom-2-

hydroxypropyl)(1,1-diethoxyethyl)phosphinate as a clear oil. Data: ’H NMR (500 MHz, 

CDC13) 84.4 (in, IM, 4.2-4.3 (in, 2H), 3.6-3,8 (in, 411), 1.9-2.4 (in, 211), 1.5 (dd, J� 2.3, 

11.4 Hz, 311), 1.32-1.37 (in, 311), 1.18-1.24 (in, 611). 

Example 16. Ethyl (R).(3.amino-2-hydroxypropy11,1-diethoxyethy1)pbosphinate 

(intermediate to the compound according to Example 3) 

A solution of(S)-(3-chloro-2-bydroxypropyl)( 1,1 -diethoxyethyl)phosphinate (5.0 g, 17 

25 mmol) in ethanol containing 90/c of ammonia was stirred in an autoclave at room 

temperature for 6 days and at 55°C for one further day. The solution was evaporated and 

the residue was purified by chromatography on a wet-packed silica gel column eluting with 

methylene chloride/methanol (5-8% MeOR) containing 5% triethylarnine. The appropriate 

fractions were combined, evaporated and diluted with methylene chloride and water. The 

30 aqueous layer was pH adjusted by the addition of a few mL of 100/9 aqueous Na2CO3 and 

repeatedly extracted with methylene chloride. The combined organic layers were dried 

over Na2SO4 and evaporated to give 0.9 g (19%) of ethyl (R)-(3-amino-2-
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hydroxypropyl)(1 ,1-diethoxyethyl)pbosplthiate as a clear oil. Data: ’H NMR (500 MBz, 

CDCI3) 8 4.1-4.3 (in 211), 4.05 (b, 114),3.60-3.80 (in, 411), 2.4-2.9 (in, 211), 1.7-2.1 (us, 

211), 1.4-1. 5 (dd,311), 1.3-1.4 (in, 311), 1.2 (us, 611). 

s Example 17. (3-Amino.2-oxopropylX1 ,1 -diethoxyethy1)phosphinate (intermediate to the 

compound according to the Exarrple 4) 

To a solution of dilsopropylanzine (3.0 mL, 21 mmd) in THF (5 mL) at�i0 °C was added 

dropwise n-BuLi (2.5 M in hexanes, 8.6 mL, 21 mmcl). After 10 minutes, the reaction was 

io cooled to �78 °C and a solution ethyl (1,14ethoxyethyl)(rnethyl)phosphinate (4.80 g, 21.0 

mmol) in uHF (5 mL) was added dropwise. After the addition, the solution was stirred at 

�78 °C for lb. A solution of N-Boc-glycine methyl ester (8 10 mg, 4.3 mmcl) in THE (15 

m) was added dropwise. After the addition was complete, the reaction mixture was 

stirred for 45 minutes. Acetic acid (12 ml,, 21 mmol) was added and the reaction mixture 

is was warmed to room temperature. The reaction mixture was partitioned between 

methylene chloride and water and the layers were separated. The aqueous layer was 

extracted once with methylene chloride. The combined organic extracts were dried over 

MgSO4, filtered, and evaporated to give 4.89 g of an oil. The residue was purified by 

chromatography on 100 g of silica gel eluting with ethyl acetate. The appropriate fractions 

20 were collected to give 1.2 g (74%) of (3-amino-2-oxoprnpyl)(l ,1-

diethoxyethyl)phosphinateas an oil. Data: ’Fl NMR (300 MHz, CDCI3) 85.48 (a, IH), 

4.104.30 (in, 211), 4.17 (d, 211), 3.60-3.80 (in, 411), 3.01-3.30 (in, 211), 1.52 (d, 3H), 1.43 

(a, 9H:), 1.32 (t. 3H), 1.19 (t, 614). 

s Example 18. (2R)-34dibenzylamino)-2-fluoro-1-propanol (intermediate to the cornpoun4 

according to the Example 5) 

Lithium borohydride (5.3 g, 0.24 mel) was suspended in THE (200 mL) under a nitrogen 

atmosphere and cooled to �15°C with stirring. Methyl (2R)-3.(dibenzylainino)-2-

30 fluoropropanoate (56,6 g, 0.19 mol) was suspended in THF (250 mL) and added dropwise 

to the mixture over 1 ii; the internal temperature was maintained below �10 °C during the 

addition. On completion of addition, the reaction mixture was allowed to warm to room 
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temperature and stirred at this temperature for 17 Li. The reaction mixture was cooled to 0 

°C and cautiously quenched with a saturated aqueous solution of arnrnoniwn chloride (300 

niL). The reaction mixture was extracted with ethyl acetate (2 x 200 niL) and the organic 

phase was concentrated under reduced pressure. The crude residue was dissolved in 2 N 

hydrochloric acid (200 niL, pH-2 approx.) and the aqueous phase was washed with ether 

(2 x 200 mL), The aqueous phase was basified (pHlO approx.) with 80% ammonium 

hydroxide in brine, extracted with ethyl acetate (3 x 200 niL), dried over anhydrous sodium 

sulfate (10 g), filtered and concentrated under reduced pressure to afford (2R)-3-

(dibenzylaniiuo)-2-fluoro-1-propanol (48 g, 93%) as a yellow oil. 

HNMR(300 MHz, CDC13)6 7.15-7.38 (in, IOH), 4.65-4.78 (in, 0.SH), 4,48-4.58 (in,, 

0.514), 3.50-3.82 (in, 614),2,70-2.88 (in, 214). 

Example 19. (2R).3-amino-2-fluoro4-propan01 (intermediate to the compound according 

to the Example) 

(2R)-3-(dibenzylaxnino)-2-fluoro-1-propanol (29.2 g, 0.11 mol) was dissolved in ethanol 

(300 mL). 10 wt.% Palladium (11) hydroxide on carbon (5.0 g) was added and the mixture 

placed on a Pae shaker and shaken under a hydrogen atmosphere (55 psi) for 6 h. When 

no further hydrogen uptake was observed, the mixture was filtered through a pad of Ce1ite 

(20 g). A fresh batch of palladium (Ii) hydroxide (5 g) was added to the ethanol mixture 

and re-subjected  to the hydrogenation conditions described above for 17 h. The crude 

reaction mixture was filtered through Ce1ite and concentrated under reduced pressure to 

afford (2R)-3-amino-2-fluoro-1-propanol as a pale yellow oil (9.6 g, 96%). 

114 NMR (300 MHz, CD30D) .8 4.78-5.00 (br s, 311), 4.49-4.62 (rn, 0.511), 4.32-4.46(m, 

0.514), 334-3.70 (in, 214), 2.70-2.96 (m, 2K). 

Example 110. tert-butyl (1g)2fluoro3-bydroxypropy1carbamate (intermediate to the 

compound according to the Example 5) 

(2R)-3-amino.2-fluoro-1-propanol (4.6 g, 49 mmol) was dissolved in 25% aqueous 

dioxane (160 niL), potassium carbonate (7.1 g, 51 mmol) was added and the mixture 

cooled to 0 °C. Di-tert-butyl dicarbonate (11.6 g, 53 mmol) was added in two portions. 

0 
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The mixture was then allowed to warm to room temperature overnight. The crude reaction 

mixture was concentrated to dryness, water (ISO mL) was added followed by saturated 

aqueous potassium hydrogen sulfate (until pH=3 approx.). The organic material was 

extracted with methylene chloride (2 x 150 mL), dried over sodium sulfate, filtered and 

5 concentrated under reduced pressure to afford tert-butyl (2R)-2-f1uoro-3 

hydroxypropylcarbaniate (9.5 g, 100%) as a colorless oil. 

’H NMR (300 MHz, CDC13) 84.82-5.04 (br a, 111), 4.62-4.72 (in,, 0.5ff), 4.48-4.58 (in, 

0.5H), 3.62-3.72 (in, 211’), 3.32-3.62 (in, 211), 3.20-3.44 (hr a, I H), 1.48 (a, 9H). 

w Example Ill. tert-butyL(2R)-2-fluoro-3-iodopropylcarbaniate (intermediate to the 

compound according to the Example 51 

Imidazole (26.6 g, 0.39 mol) was dissolved in methylene chloride (400 mL) at room 

temperature. Iodine (102.5 g, 0.39 mol) was added and the reaction mixture was stirred for 

is 10 min at room temperature and then cooled to 0°C. Triphenylphosphine (102.5 g, 0.39 

mol) was added portionwise over 10 initi such that the internal temperature remained 

below 10°C. A solution of tort-butyl (2R)-2-tluoro-3-bydroxypropylcarbannate (60.4 g, 

� 0.31 mol) in methylene chloride (100 mL) was added dropwise. On completion of addition 

of rerr-butyl (2R)-2-fiuoro-3-hydroxypropylcarbamate, additional methylene chloride (200 

20 mL) was added. The reaction mixture was allowed to warm to room temperature and 

stirring was continued for 17 Ii. The reaction mixture was filtered through a pad of Celite 

(50 g) and washed with additional methylene chloride. The filtrate was concentrated under 

reduced pressure and purified by silica gel column chromatography eluting with methylene 

chloride. This procedure afforded tort-butyl (2R)-2-fluoro-3-iodopropylcarbamate as 

25 white solid (64.7 g, 68%). 

NMR (300 MHz, CDCI3) 84,80-5.10 (hr a, IM, 4.58-4.72 (in, 0.511)4.42-4.56 (in, 0.5 

.11), 3.48-3.70 (in, 111), 3.20-3.46 (in, 311), 1.48 (a, 911). 

’a. 
0* 

� ., 
* 

0 

30 
� 0 S 

� 0 
"4 S 
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Pharmaceutical preparations 

The compound according to formula 
r of the present invention can be used as an active 

ingredient in a pharmaceutical preparation for oral, rectal, epidural, intravenous, 

intramuscular, subcutanous, nasal administration and administration by infusion or for any 

other suitable route of administration. Preferably the way of administration is oral or by 

injection/infusion. 

The pharmaceutical preparations contain a compound of the present invention in 

combination with one or more pharmaceutically acceptable ingredients. The finished 

dosage forms are manufactured by known pharmaceutical processes. Usually the amount 

of active compounds is between 0.1-95% by weight of the preparation, preferably between 

0.2-20% by weight in preparations for parenteral use and preferably between 1-50% by 

weight in preparations for oral administration. 

In the preparation of pharmaceutical preparations containing a compound of the present 

invention in the form of solid dosage units for oral administration, the compound selected 

may be mixed with solid pharmaceutically acceptable ingredients (among these for 

instance disintegrating agents and lubricating agents). The mixture is then processed into 

granules, tablets, capsules or sachets. 

Dosage units for rectal administration may be prepared in the form of suppositories; in the 

form of a gelatine rectal capsule; in the form of a ready-made micro enema; or in the form 

of a dry micro enema formulation to be reconstituted in a suitable solvent just prior to 

administration. 

Liquid preparations for oral administration may be prepared 1e form of syrups or 

suspensions, or in the form of a dry mixture to be reconstituted with a suitable solvent prior 

to use. 
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Solutions for parànteral administration may be prepared as a solution of 
a 

compound of the 

invention in a pharmaceutically acceptable solvent and are dispensed into ampoules or 

vials. They may also be prepared as a dry preparation to by reconstituted uith a suitable 

solvent extemporaneously before use. 

5.. 

The typical daily dose of the active compound will depend on various factors such as fbr 

example the indlvidal requirement of each patient, the route of administration and the 

disease Ingeneraldosageswillbem the range of I &g to l00mg per day and kgbody 

weight, preferably 10 ig to 20 mg per day and kg body weight S 

ID S 

Biological studies 

/NJGAB4 radloligarid binding assay 

15 Rat synaptic membranes were prepared from the whole brain of Sprague Dawley male rats 

essentially as described previously (Zukin, et al (1974) Proc Nat Aced. USA 71,4802-

4807), The [3N]OABA competition assay, modified from Olpe et al ((199) Eur. J.  

PharxnacoL 187,27-38), was performed in 200 jzi TO (Ths Calcium lsoguvacme) buffer 

(50 mM Tris (tn(hydroxymethyl)ammomethane), pH 74,25 mm CaCl2 and 40 p.M 

20 isoguvacine) contaimng 20 nM E11)QABA (specific activity 3 Tern Becquerel 

(TBq)/mmol), test compound or solvent and 80 Mg synaptic membrane protein using 96-

well plates After incubation for 12-20 mm at room temperature, uicubatzthis were 

� 

terminated by rapid filtration through a glass fiber filter (Printed filtennat B filters, 

Wallac), winch had been pretreated with 03% polyetbyleneimme, using a 96-well plate 
: � 25 cell harvester (Skatron or Tomtec) The filters were washed with buffer containing 50 ruM 

Tm (lns(bydroxymethyl)ainrnomethane) and 25 ruM CaCl2, pH 74, at 4°C and then 

dried at 55° C MeltiLex B/}lS scintillator sheet (Wallac) was melted onto the filter, and 

radioactivity was determined in a Microbeta scintillation counter (Waflac) 
� � 

30 

� 
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Results and discussion 

The compounds of the present invention were found to have high affinity and potency for 

the GABAB receptor as revealed by low IC50 and EC50 in the binding and ileum assays, 

respectively. The compounds have also been found to reduce TLOSR when administered 

s i.v. as well as p.o. in animal models. Contrary to what has been claimed in the literature for 

3-aminopropyl phosphinic acid derivatives, we have found that the compounds of the 

present IflVCfltiOn have high metabolic stability in animal models. Moreover, CNS side-

effects (as measured by reduction in body temperature in the mouse) were not observable 

or only seen at very high doses. Therefore, the difference between therapeutic dose 

10 (inhibition of TLOSR in the dog model) and dose causing side-effects (in the mouse 

model) was unexpectedly high. 

is 

20 
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CLAIMS 

1. A compound according to the formula I 

H R2 

(I)Or 
R4 

--ry 

OH 
- R3 

wherein 

io Rt represents hydrogen, hydroxy, lower alkyl, lower aikoxy or halogen; 

R2 represents hydroxy, mercapto, halogen, or an oxo group; 

R3 represents hydrogen, lower alkyl (optionally substituted with hydroxy, mercapto, lower 
15 alkoxy, lower thioalkoxy or aryl); 

R4 represents hydrogen, lower alkyl (optionally substituted with aryl) or aryl; 

and pharmaceutically acceptable salts and the stereoisomcrs thereof, 

20 

with the exceptions of: 

i) the racemate of (3amino-2-hydroxypropyJ)phosp1ijnjc acid, and 

- - ii) (2RIS, 3R)-(3-amino2..hydroxybutyl)phospbijjc acid. 

25 

2. A compound according to claim I wherein 

� R1 represents hydrogen, 
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R2 represents fluoro, hydroxy or an oxo group; 

R3 represents hydrogen; and 

5 

1\3 

R4 represents hydrogen, 

with the exception of the racernatemid 
all 

10 S 

3. (3-Amino-2-flouropropyl)phosphjnjc acid or a pharmaceutically acceptable salt or the 

stereoisomers thereof. S 

4. (2R)-(3-Amino-2.fluoropropyl)phospbjnjc acid or a pharmaceutically acceptable salt 

15 thereof. 

5. (3-Amino-2-oxopropyl)phosphinic acid or a pharmaceutically acceptable salt or the 

stereoisomers thereof 

20 6. (S)-(3-Amin-2-hydroxypropyl)plyjspJjc acid or a pharmaceutically acceptable salt 

thereof. 

7. A compound according to claim 1, for use in theraphy.  

zs S. Use of a compound according to anyone of claims 1-6 for the manufacture of a 

medicament for the inhibition of transient lower oesophageal sphincter relaxations. 

9. Use of a compound according to any one of claims 1-6 for the manufacture of a 

medicament for the treatment of gastro-oesophageal reflux disease.’ S 

30 
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10. Use according to any one of claims 1-6 for the manufacture of a medicament for the 

treatment of regurgitation in infants. 

11. Use of a compound according to any one of claims 1-6 for the manufacture of a 

5 medicament for GOR.D-related or non-CORD related asthma, belching, coughing, pain, 

10 

is 

20 

25 

cocaine addition, hiccups, IBS, dyspepsia, emesis or noeiceptioit 

12. A method for the treatment of transient lower oesophageal sphi 

method comprises treating a subject suffering from said condition w 

preparation comprising a compound of formula L  

13, A method for the treatment of gastro-oesophaegeal reflux disease which method 

comprises treating a subject suffering from said condition ith a pharmaceutical 

preparation comprising a compound of formula L 

14. A method for the treatment of regurgitation in infants which method comprises 

treating a subject suffering from said condition with a pharmaceutical preparation 

comprising a compound of formula 1. 

15. A method for the treatment of GORD-related or non-GORI) related asthma, belching, 

coughing, pain, cocaine addition, hiccups, IBS, dyspepsia. emcsis or nociception which 

method comprises treating a subject’suffring from said condition with a pharmaceutical 

preparation comprising a compound of formula L 

16. A pharmaceutical formulation comprising as active ingredient a therapeutically 

acceptable amount of the compound of any one of claims 1.6 optionally in association with 

diluents, excipients or inert carriers. 

IT A pharmaceutical formulation according to claim 16 for use in the inhibition of 

30 transient lower oesophageal sphincter relaxations. 

0 
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IS. A pharmaceutical formulation according to claim 16 for use in the treatment of gastro-

oesophageal reflux disease. 

s 19. A pharmaceutical formulation according to claim 16 for use in the treatment of 

regurgitation in infants. 
$ f7 

( / 7) ’2 
20. A process for the preparation of a compound of the formula 1 according to7 

- , 

wherein -*t10 
-

io a) a compound of formula II 

� 

S ZHN)L,JLX (H). 

R3 R1 

in which R and R3 are as defined above in formula 1, X is hydrogen or a protecting group 

such as -CCH3(OCH2CH3)2, Z is a protecting group such as t-butyloxycarbonyl and Y is 

hydrogen or a protecting group such as lower alkyl, which compound of formula U may 

have been synthesized by a condensation reaction according to Scheme I employing an 

appropriate N-protected amino acid ester in which R3 is as defined above, W is a protecting 

group such as lower alkyl and Z is as defined in formula II, and a suitable protected 

20 phosphinic acid derivative in which R1 is as defined above in formula I, X and Y are as 

defined in formula II, and a base such as lithium diisopropylaxnide, 

ZHNA +OW 
 Base ZHN,,L,�X  

Scheme I 



H 1919-2 SE 

31 

is optionally converted by an N-alkylation reaction in order to introduce P.4 if P.4 is desired 

to be not equal tohydrogen, and thereafter a hydrolytic reaction to obtain a compound of 

formula III 

RJLY

 
 

4�H 

V 

wherein P.1. R3 and R4 are as defined above in formula I, and if desi;-;?Ww?’�tl’  
-- 

compound is converted into another compound of the formula III, a re ftimixture of 

to isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula III or into another salt and/or, if 

desired, a resulting free compound of the formula Ill is converted into a salt to correspond 

to the above definition; 

is or a compound of formula IT is converted by a reductive reaction, optionally an N-

alkylation reaction if R4 is desired to be not equal to hydrogen, and finally a hydrolytic 

reaction to obtain a compound of formula IV 

RTM,4�H (IV) 

20 

wherein R1, P.3 and R4 are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula IV, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula IV or into another salt and/or, 

25 if desired, a resulting free compound of the formula IV is converted into a salt to 

correspond to the above definition; - 
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or a compound of formula II is converted by a reductive reaction followed by a 

deoxohalogenation reaction, optionally an N-alkylation reaction in order to introduce R.4 if 

R4 is desired to be not equal to hydrogen, and finally a hydrolytic reaction to obtain a 

s compound of formula V 

Halo 0 

Rr1,J,Um
 

Rs 

(V) 

wherein R1, R3 and R4 are as defined above in formula I and Halo is a halogen atom, and if 

io deired, a resulting compound is converted into another compound of the formula V, a 

resulting mixture of isomers is separated into the individual isomers and/or a resulting salt 

obtained in this process is converted into the free compound of the formula V or into 

another salt and/or, if desired, a resulting free compound of the formula V is converted into 

a salt to correspond to the above definition; 

or b) a compound of formula VI 

T (VI) 

20 in which R1, and R., are as defined above in formula I, X is hydrogen or a protecting group 

such as -CCH3(OCH2CH3)2, I is a group that can be converted to a-NH2 group, and Y is 

hydrogen or a protecting group such as lower alkyl, which compound of formula VI may 

have been synthesized by a condensation reaction according to Scheme 2 employing an 

2,3-epoxypropyl derivative, such as an appropriate N-protected 2,3-epoxypropylamine 
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derivative or an epichlorobydrin derivative, in which R1 and R3 is as defined above in 

formula I, and a suitable protected phosphinic acid derivative activated by O-silylatiori in 

which X and Y are as defined in formula VI, and a Lewis acid such as anhydrous Z1102, 

Lewis acid 
T<Z + P�X  

R R1 
cy 

Scheme 2 

T 

is ditvertid by’a reaction where the trimethylsilyl group is replaced by a hydrogen atom a 

reaction where the T.group as defined in formula VI is converted to -N4 wherein R.4 is - 

o as defined above in formula I, and finally a hydrolytic reaction to obtain a compound o. 

formula IV 

H 

RA J --H (IV) 

YaOH 

is wherein R1, R3 and R4 areas defined above in formula I, and if desired a resulting 

compound is converted into another compound of the formula IV, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula IV or into another salt andfor, 

if desired, a resulting free compound of the formula IV is converted into a salt to 

20 correspond to the above definition; 
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or compound of formula VI is convened by a reaction where the triniethylsilyl group is 

replaced by hydrogen, an oxidative reaction, a reaction where the T group as defined in 

formula Vi is converted to -NHR.4 wherein R.4 is as defined above in formula I, and finally 

a hydrolytic reaction to obtain a compound of formula III 

- 5 

RJf_H 

(111)R
qrTGiA 

- /1 < 

wherein R1, R3 and R4 are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula III, a resulting mixture of 
io isomers is separated into the individual isomers and/or a resulting salt obtained in this 

process is converted into the free compound of the formula Ill or into another salt and/or, if 
desired, a resulting free compound of the formula Ill is converted into a salt to correspond 
to the above definition; 

is or a compound of formula VI is converted by a reaction where the trimethylsilyl group is 
replaced by hydrogen, a deoxohalogenation reaction, a reaction where the T group as 
defined in formula VI is converted to -NI-JR4 wherein R4 is as defined above in formula I, 
and finally a hydrolytic reaction to obtain a compound of formula V 

Halo 0 

�: 
RL.J�H  (V) 

wherein R,, R3 and R4 are as defined above in formula I, and Halo is a halogen atom, and if 
desired, a resulting compound is converted into another compound of the formula V, a 
resulting mixture of isomers is separated into the individual isomers and/or a resulting salt 

25 obtained in this process is converted into thefree compound of the formula V or into 
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another salt and/or, if desired, a resulting free compound of the formula V is converted into 

a salt to correspond to the above definition;  

or c) a compound of formula VII 

22 Halo 0 

’I. 

in which R1 is as defined above in formula I, X is hydrogen or a protecting group such as 

-CCH3(OCH2CH3)2, U is an electron-withdrawing group, such as for instance �CN or - 
in CO2Et which can be converted to a -CH2NH2 group, and Y is hydrogen or a protecting 

group such as lower alkyl, and Halo is a halogen atom, which compound of formula VU 

may have been synthesized by an addition reaction according to Scheme 3 employing an 

unsaturated compound in which R1 is as defined above in formula I, U and halo are as 

defined in formula VU, and a suitable protected phosphinic acid derivative activated by 0-
is silylation, in which X and Y are as defined in formula VU, 

UY \ "I Halo 

? 

Si 
11-1 

U 
- L 

+P�X 
S. 

Halo 
0Y 

Scheme 3 

20 is converted by a reaction where the U group is being converted to -NHR4 wheiein R4 is as 

defined above in formula I, and a hydrolytic reaction to obtain a compound of formula VIII 
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Halo 0 
(VIII) 

wherein R1 and R.4 are as defined above in formula I and Halo is a halogen atom, and if 
desired, a resulting compound is converted into another compound of the formula 
resulting mixture of isomers is separated into the individual isomers ir a resulting ja 

Obtained in this process is converted into the free compound of the fomiul 
aria another salt and/or, if desired, a resulting free compound of the formula All is  

into a salt to correspond to the above definition; 

o or d) a compound of formula IX optionally as an individual stereo isomer 

R4 Halo 0 
1 11 

()X) 

R3 R10 (� 

in which R1, R3 and R4 are as defined in formula I, Z is a protecting group such as t. 
15 butyloxycarbonyl and Halo is a halogen atom, which compound of formula IX may have 

20 

been synthesized by a substitution reaction according to Scheme 4 employing an 
electrophilic compound in which R, R3 and R, are as defined above, L is a leaving group 
such as lodo, Z and Halo are as defined above, and phosphinic acid activated by 0-
silylation, 

C.. - 
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R4 Halo 0 

P-H ____YO, 
11 

›Ir 

I 
R3 RI 

Scheme 4 

is converted by a hydrolytic reaction to a compound of formula V 

Halo 0 

RI 
H 

5 

wherein R1, R3 and R4 are as defined above in formula 1, and if desired, a resulting 
compound is converted into another compound of the tbrmula V, if desired a resulting 
mixture of isomers is separated into the individual isomers and/or a resulting salt obtained 
in this process is converted into the free compound of the formula Vor into another salt 

o andIor, if desired, a resulting free compound of the formula V is converted into a salt to 
correspond to the above definition; 

ore) a compound of formula Xl 

SH 0 

RA -X (XI) 
OY 

t5 

in which R1, R3 and R1 are as defined above in formula!, X is hydrogen or a protecting 
group such as -CC}!3(OCH2CH3)2, and Y is hydrogen or a protecting group such as lower 
alkyl, which compound of formula Xl may have been synthesized by an addition reaction 

20 according to Scheme 4 treating an unsaturapbosphinic acid derivative, in which R1, R3 
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/ 

and R4 are as defined in above in formula I, with 13S, a mercaptide ion (HS) or a 

protected mercapto compound such as beazyl thiol in which case the protective group 

thereafter is removed 

RA �xIf 
Rr.1)_X 

Y"’?Toy ?y 

Scheme 5 .  

(�u_ 
/ 

is converted by a hydrolytic reaction to obtain a compound of formula XII, 

SH 0 

(XII) 

in which R1, 1(3 and R4 are as defined above in formula I, and if desired, a resulting 

compound is converted into another compound of the formula XII, a resulting mixture of 

isomers is separated into the individual isomers and/or a resulting salt obtained in this 
process is convened into the free compound of the formula XII or into another salt and/or, 
if desired, a resulting free compound of the formula Xli is converted into a salt to 

correspond to the above definition. 

21. Ethyl 3-f(diethoxymethyl)(ethoxy)pho5phoryl]24juoropropanoate. 

22. Ethyl (3-amino-2-fluoro4.oxopropyl)(diethoxymethyi)phosphinate. 

23. Ethyl (R)(3-chloro-2-bydroxypropyl)(l ,l .(fiethoxyethyl)phosphinate, 

24. Ethyl (S)-(3-amino2.hydroxypropy1j ,l -diethoxyethyl)phosphinate. 

4 
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25. Ethyl (S)-(-ch1orc-2-bydroxypropyJ)(l j -diethoxyethyl)phosphnate. 

26. Ethyl (,?)-(3-amino2bydroxypropyI1 ,1 -dlethoxyethyl)phospbinate. 

27. (3-Amino-2-oxopropyl)(1 -dietboxyethyl)phosphnate, 

sp_#_ 

28. (2R)-3-(dibenzylamino)-2-fluoro_l..pmpanol, 

60 

io 29. (2R)-3amino-2-f1uoro1.propano1. 

3O tert-butyl (2R)-2-fluoro-3-bydroxypropylcarbaznate. 

31. :erz-butyl (2R)-2-fluoro-3-iodopropylcarbamate. 
15 

20 

25 

.4. 

: 

-.4- -. 
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ABSTRACT 

Novel cothpounds of formula 1--having affinity to one or more GABAB receptors, their 

pharmaceutically acceptable ialts and stereolsomers, as well as processes for their 

s preparation, pharmaceutical cprnpositions containing said therapeutically active 

compounds and the use of said active compounds in therapy. 
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Traducción No. 365/12-00 

jfrO 
El presente documento ileva dos cellos redondos en tintilla azu3\7 

y otro sobrepuesto en papel dorado que 4içen en idioma sueco: 

ANNE-MARIE BONDE * NOTARIO PUBLICO EN ESTOCOLMO 

Lieva e]. cello No. 003858 del Consulado de Colombia en Estocolmo, 
de fecha 2000-11-15, firmado por Maria Smith Rueda, Encargada de 
las Funciones Consulares. 

L].eva el sello No. 490025 del Ministerlo de ReJaciones Exteriores, 
de fecha 2000-12-12, firmado por el Jefe de egalizacioues. 

Certifico que esta traducción es correta y ftŁl a du original 

j;tFZANKF NORRYWON HA 

Tfarc:? (fkiI Ju 

6\-iIL a! 



ASSIGNMENT 

The undersigned, 

Thomas Elebring, Anders HolmØn, Marianne Swanson, 
Thomas Olsson and Sverker Von Unge 
All Swedish citizens 

domiciled in 
AstraZeneca R&D Möludal 
S431 83 Mölndal 
Sweden 
and 
Peter Guzzo 
an American citizen 
domiciled in 
Albany Molecular Research Inc. 
21 Corporate Circle 
Albany, New York 12212-5098 
USA 

hereby state under oath to be the sole and true inventor 

Of 

NEW AMINOPROPYLPHOSPTIIN IC Ad 1)5 
We state as well that we assign, i ithout cesrvations or 

limitation, in favor of 
.. 

., --

AstraZeneca AB 

a corporation organized and ox sthigia do 91iŁ laws of 

Sweden 
domiciled in 
S-151 85 Soderthije, Sweden 

all rights inherent to said invention, and that the above 

mentioned corporation hereby is enabled to apply, in its 

name, for the corresponding patent in the Republic of 

Colombia. 

.... .. . ............................. .......... I ............. 

Thomas  Elebring 

h............. 
Anders Holmdn 

?4 ........... I ................................................. 
Thomas Olsson 

(CJ 

TRASPASO 
e 
Of 

abajo flrmado ?A 

Thomas Elebring, Antlers Rolmgn, Marianne Swanson, 
Thomas Olsson y Sverker Von Unge 
Todos Ciudadanos Snecos 

domiciliado en 
AstraZeneca R&D Nölndal 
9-431 83 MBlndaL 
Suecia 

y 
Peter Guzzo 
ma ciudadano Americano 
doaiiciliado en 
Albany Molecular Research Inc. 
21 Corporate Circle 
Albany, New York; 12212-5098 
Estados Unidos de A*nrica 

declaramójo  juramento ser ilnicey verde-

dens invezitores do. 

Nu1vOS ACIDOS A MIN OPROPILPOSPINICOS 

Declasmos asimismo que cedentos y 

iransrliuoa sin reserva ni Iiniitación,  a favor do Ia 

sociedad 

AstraZeneca AS 

organizada y existente de conformidad con la leves de 

Suecia 

donriciliada en 
5-151 85 Södettlje, .Suec*a 

Todos los derechos inherentes a dicha invención  y quo la 

citada sociedad quecla facultada para solicitar en an 

nombre in patente correspondiente en la Repiblica de 

Colombia. 

Peter Guzzo 

Swanson 

B 
Sverker Von Unge 



CERTIFICADO NOTARIAL (IND1VIDUO) NOTARIAL CERTIFICATE (INDiViDUAL) 

A los 13 dIas delmes de Novieinbre On this 13 day of Noviembre 

2000 it , compareci personalmente ante nil, 
20 

personally appeared before me, a Notary Public, 

Notario Publico, 

THOMAS ELEBRI N(3, 

ANDERS HOLMN, 

THOMAS 0 L S S 0 N, 

MARIANNE SWANSON y 

SVERKER V 0 N U N G B 

a quienes cloy fØ de conocer y me consta que 

la   personae descritas y flrmantes 

del documento que precede, declarado ante nil que 

otorgan ci mismo para los fines y propósitos que 

en Øl Se expresan. 

CERTIFICADO NOTARIAL (INDIVIDUO) 

A los dias del mes de 

19 , compareci personalmente ante nil, 

Notario Publico, 

a quien doy fØ de conocer y me consta que 

la persona descrita y flrrnante 

del documento que precede, declarado ante ml que 

otorga ci mismo para los fines y propdsitos que 

en 61 se expresan. 

THOMAS EL E B RING, 

AIDERS HOLMEN, 

THOMAS OLS SON, 

MARIANNE SWANSON y 

SVSRKER VON IJNGE 

to me known and known to me to be the person 

described in and who executed the foregoing document, 

and duly acknowledged to me that 

executed the same for the uses and purposes 

therein expressed. 

NOTARL4L CERTiFICATE (iNDIVll)U, 

On this day of 

19 personally appeared before me, a Notary Public, 

to me known and known tome to be the person 

described in and who executed the foregoing document, 

and duly acknowledged to me that 

executed the same for the uses and purposes 

therein expressed. 

ev 
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Previa Ia confron L:c correspondiet Di 
FE de que la firma qLe eonece en ete docu 
mento es sirniIa a la REGISTEDA aqul poa 

�..........................1  

�.... .. .... 
MARIA SMH.RUEDA bkwgaft de las  es

PAGADO 

dóIreS  US$ 

I. 



TRADUCCION OFICIAL NO. 8185 

De un documento escrito on ingles. 

Legalizaciones de un traspaso de patente a AstraZenea AS escrito 

simultÆneamente on tng$Øs y an espato4, firmado por Peter Guzzo el 31-10-00 

Expediente#A-19i9 - ICO. 

El certificado notarial estâ firmado por Katrina L. Arnold y tene tos liguientes 

sełos: 

De caucho: KATRINA ARNOLD - Notano PUblico, Estado de Nueva York - 

No. 01AR8037001 - CaliVicado an el Condado de Rensselaer - La Cornsk5i 

Expira on Febrero 14 de 2002 

Setlo en relieve: KATRINA ARNOLD - NOTARIO PUBLICO - ESTADO DE 

NUEVA YORK 

ESTADO DE NUEVA YORK } 0841 

1ss 

CUJOAD DE TROY, DESPACHO DEL. ESCRIBANO, CONDADO DE RENSSELAER) 



� . . ... . . ,... 
.5. 

_T.. - - - ��� . � S S 

FRANK J MEROLA, Escnbano del Condado y de las Cortes Supreme y del 

Condado en y pare at Condado de Rensselaer, lea cuales son Inbunales de 

Regtstro qua tienen sello par ley, par at presente certifico qua 

Katrina Arnold 

cuyo nombre estÆ suecnto a Ia declaraciOn bajo juramento, certiflcado do 

reconocaniento a prueba del instrumento adjunto, era en el momenta do tomar of 

rnismo un NOTARIO PUBLICO on y para at Estado do Nueva York, debidamente 

comisonado, juramentado y cahficado pare actuar cairn tat on todo at Estado do 

Nueva York, quo de acuerdo con Ia toy so he registrado on ml despacho una 

comtsion a un certificado do su nomtxamento 
y capacidades y su firma autógrafa,  

quo on su condicion de Notario estaba debidamente autoiizado par las teyes del 

Estado do Nueva York pare administrarjuramentos y declaractones, pare recbir y 

certificer at reconocimiento a prueba de escntura8 hipotecas, poderes, pare 

terrenos, vivendas, y to quo pueda heredarse pare leer coma evtdencia a registrar 

on este Estado, protester pagarØs 
y tamer y certilicar testimonios y dectaraclones 

baja juramento, y quo conozco titan ta escntura manusciita do dicho NOTAR1O 

� 

aut69rafa depositada on mi oficina y creo qua dtcha firma as autØntica 

PARA CONSTANCIA D ELLO, he puesto ml firma en at presente y 

estampado mi solo ofictat a los 20 dIes do noviembre do 2000 

Firmado con acsimil F J Merola 

all 1,54OW’.
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% CONSULADOGENERAL DE COLOMBIA 
I 10 EAST 46TH STREETS NUEVA YORK, N.Y. 10017 

TEL. (212) 370-0004 FAX (212) 972-1725 

LA SUSCRITA CONSUL DE COLOMBIA 

VIS TO S LOS DOCUMENTOS PRESENTADOS POR LOS INTERESADOS 

CERTIFICA 

Que el (la) seæor(a) FRANK J. MEROLA, County Clerk de la Corte del Estado 
de. NUEVA YORK, Estados Unidos de America, verifica Ia firma y sellos de el 
documento certificado por el seæOr(a) KATRJNA ARNOLD, Notaria Püblica del 
estado de Pennsylvania, Estados Unidos de America, quien ejercIa en la fecha 
las funciones allI seæaladas y que la firma y sello que se estampan en of 
documento son suyos y los que usa y acostumbra en siis actos oficiales; 

Que quien firma el documento anexo es el seæor(a) PETER R. GUZZO en su 
calidad do Representante de la compaæia ALBANY MOLECULAR RESEARCH 
INC.., que existe y esta legalmente organizada bajo las leyes do los Estados 
Unidos de America. 

QL,- ha tenido a la vista los documentos probatorios de los hechos citados y 
constatados por la Notaria P(blica, los cuales forman prte integral del presente 
documento. 

Se expide la presente certificación en cumplimiento de los artIculos 259 del 
COdigo de Procedimiento Civil y 480 del Côdigo de Comercio y a solicitud del 
interesado a los 29 dIas del mes de Noviembre del 2000. 

NO SE ASUME RESPONSABILIDAD POR EL CONTENIDO DEL 
DOCUMENTO ADJUNTO. 

PAGLo !PUTo D2 TI 2P k DC 03 CO’ 377 
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VWAARTICOk?( 
43. COnsul do Colombia 
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County CIe ard Clerk of the Supreme 
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NOTARIAL (LNDIVIDUO) 

A los’Zl dlas del mes de 

compareci6 perscmalmente ante mi, 

Notario Publico, 

- a quien doy fØ de conocer y me óonsta quo C.  

e S

 

la persona deserita y firmante 

del documento quo precede, declarado ante ml quo 

�... otorga el inisino para los fines y propósitos quo 

61 so expresan. 

OTARY PUBLIC (Notario Piblico) 

CERTIFICADO NOTARIAL (INDIVIDUO) 

A los di as del mes de 

19 , compared personalmente ante mi, 

Notarlo Publico, 

NOTARIAL CERTIFICATE (INDIVIDUAL) 

Cn this 31 day of +?*%f 20Q 
personally appeared before me, a Notary Public, 

cqjrx R. 

to me known and known to me to be the person 

described in and who executed the foregoing document, 

and VtL duly acknowledged to me that 

iLQ..- executed the same for the uses and purposes 

therein expresseA 

KATRINA’ARNOLD - 
Notety Public, State of NewYbik 

No. 01AR6037001 
Qualified In Rensselaer County 

Commission Expires February 14, 200_. 

NOTARIAL CERTIFICATE (INDIVIDUAL) 

On this day of 

19 personally appeared before me, a Notary Public, 

a quien doy 16 de conocer y me consta que to me known and known to me to be the person 

la persona descrita y finnaite described in and who executed the foregoing document, 

del documento que precede, declarado ante ml que and duly aeknowled2ed -’ -"--

.Qtorga el mismo-para los if ne v 

:.T 



ASSIGNMENT TRASPMQ - 

The undersigned, abajo finnado 

Thomas Elebring, Anders HolmØn, Marianne Swanson, 
Thomas Olsson and Sverker Von Unge 
All Swedish citizens 

domiciled in 
AstraZeneca R&D Mölndal 
S431 83 Molndal 
Sweden 
and 
Peter Guzzo 
an American citizen 
domiciled in 
Albany Molecular Research inc. 
21 Corporate Circle 
Albany, New York 12212-5098 
USA 

hereby state under oath to be the sole and true inventor 

of 

NEW AMiNOPROPYLPHOSP}IrNIC ACIDS 
We state as. well that we assign, without reservations or 

limitation, in favor of 

AstraZeca AB 

domiciliado en 

decla bajo juramento set ünico y verda-

dero inventor de. 

Declar asitnismo que ced y 

lransf sin reserva ni limitación, a favor de la 

sociedad 

a corporation organized and existing under the laws of organizada y existente de conformidad con la leves de 

Sweden S 

domiciled in domiciliada en 
S-151 85 Södertälje, Sweden 

all rights inherent to said invention, and that the above Todos los derechos inherentes a dicha invención y qua la 

mentioned corporation hereby is enabled to apply, in its citada sociedad queda facultada para solicitar en su 

name, for the corresponding patent in the Republic of nombre la patente correspondiente en la Repüblica cia 

Colombia. Colombia, 

Thomas Elebring 

Anders HolmØn 

Thomas Olsson 

Peter Guzzo 

Marianne Swanson 

Sverker Von Unge 

-S. 
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II 

Seæor 

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO 

DIVISION DE NUEVAS CREACIONES 

E. S. D. 

Re: P1.-ASTRAZENECA AB- Solicitud de Patente de Invención 

pa "NUEVOS ACIDOS AMINOPROPILFOSFINICOS"-

pediente rnimero 0-0-093.167.-0-093.16L

1.1. Me refiero a ml memorial de fecha 21 de Febrero de 2001. 

2. Anexo me permito presentar a ese Despacho recibos ncimero 

16.762 Y 16.763, expedidos por Ia Superintendencia de Industria y 

Comercio, que acredita el pago de la tasa de invocaciOn de prioridad en 

el presente caso. 

3. Ruego a usted tomar atenta nota de lo anterior y proceder de 

conform idad. 

Seæor Superintendente, 

JOSE 

T.P. 10.784 

Código 231 


