Sefior

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

para “NUEVOS ACIDOS AMINOPROPILFOSFINICOS”.-

Clase A61.-Expediente numero 00-093.1 7.?

1. Me refiero a mi solicitud arriba mencionada de fecha 6 de
Diciembre de 2000.

2.  Anexos me permito presentar a usted:

(1)

(2)

Copia autentica, debidamente legalizada -hasta por el
Ministerio de Relaciones Exteriores de Colombia bajo el
ndmero 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 numero .9904508-0 de 9 de Diciembre de
1999, junto con su traduccién, también debidamente

legalizada hasta por el Ministerio de Relaciones exteriores

bajo el ndmero 486724 de 6 de Diciembre de 2000,
correspondiente a las legalizaciones y reivindicaciones de
dicho documento;

Copia autentica, debidamente legalizada hasta por el
Ministerio de Relaciones Exteriores de Colombia bajo el
nimero 392392 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 nimero 0003640-0 de 9 de Octubre de 2000,
junto con su traduccion, también debidamente legalizada



(3)

(4)

(5)

(6)

(7)

hasta por el Ministerio de Relaciones exteriores bajo el
namero 486723 de 6 de Diciembre de 2000, correspondiente
alas legalizaciones y reivindicaciones de dicho documento;

Copia debidamente autenticada por el Notario Sexto del
Circulo de Bogotd, de los documentos que acreditan la
calidad de Traductor Oficial de la sefiora Maria Luisa Brigard
de Restrepo quien elabord la traduccién 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;

Documento que acredita el traspaso. que los autores del
invento de la referencia hacen a favor de mi representando,
de sus derechos sobre el mismo, debidamente legalizado
hasta por el Ministerio de Relaciones Exteriores de Colombia
bajo el nimero 490025 de 12 de Diciembre de 2000;

Traduccion Oficial No. 365/12-00, debidamente legalizada
hasta por el Ministerio de Relaciones Exteriores de Colombia
bajo el numero 580710 de 20 de Diciembre de 2000,
correspondiente a las legalizaciones de dicho documento de
traspaso;

Documento que acredita el traspaso que el autor del invento
de la referencia hace a favor de mi representando, de sus
derechos sobre el mismo, debidamente legalizado Ahasta por
el Ministerio de Relaciones Exteriores de Colombia bajo el
numero 490020 de 12 de Diciembre de 2000; vy

Traduccién Oficial No. 8185, debidamente legalizada hasta
por el Ministerio- de Relaciones Exteriores de Colombia bajo
el numero 494068 de 15 de Diciembre de 2000,
correspondiente a las legalizaciones de dicho documento de
traspaso.
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3. Ruego a usted tomar atenta nota de lo anterior y proceder de
conformidad. '

Sefor Superintendente,

Cédigo 231



_ REPUBLICA DE COLOMBIA
MINSTERIO DE RELACIONES EXTERIORES

EL SUSCRITO JEFE DEL AREA DE
LEGALIZACIONES DEL MINISTERIO DE
RELACIONES EXTERIORES

CERTIFICA

Que revisados ips registros gue se flevan en la oficina de Legalizaciones aparace la
firma de la sefiora . MARIA LUISA DE BRIGARD DE RESTREPO, como
traductora e interprete oficial para los idiomas INGLES - ESPANOL, ESPM@OL-
INGLES, segln resolucidn 0793 del 21 de marza de 1958

La anterior certificacién se expide a solicitud de la interesada quien se identificé
con cédula de ciudadania No. 20.024.691 expedida en Santa Fe de Bogots.

Dada en Santa Fe de Bogotd, D.C. a los veinticinco (25 ) dias de marzo de 1999

Jefe Area de Legalizaciones
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* TRADUCCION OFICIAL No. 5.786 }4 d\
. de un documento escrtm en INGLES, el f:.ual para su identificacion se sella con el selio

del Traductor al mzsnm tiempo que la presente. ~

 Centificado
Por el presmmw&e certifica que la anexa es una copia fiel de los documentos

_mmuﬁosmgmﬂmmh%mdersszmwmlw:mconm
- siguiente suhcmui de paumte |

La solicitud _ﬁn{ registrada originalmente en inglés.

(71)  Solicitante(s) Astra AB, Sodertalje SE
©(21) Solicitud de paente némero  9904508-0

~ (86) Fecha de registro 9121999
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Por 1a Oficina de Patentes y Registro
(Firma)
Therese Friberger
o | 5186
Derechos  170:- . ory ;

'EN ESPANOL, las autenticaciones de la firma anterior hasta por ol Ministerio de

Relaciones Exteriores de Colombia bajo ¢l mimero 392393 de fecha 23 de noviembre del
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R, representa hidrégeno, hidroxi, alquilo inferior, alcox inferior o halégeno;

* R, representa hidroxi, mercapto, haldégeno o un grupo 0xo;

. | Y e
alcoxi inferior, ticalcoxi inferior o arilo); v oree?

. " A M\M M
R, representa !ndrégmo alqwlo inferior (opcionalmente sustitaido o con am&'} 0 m»ﬂ‘a

y sales faammelmcamente aoeptables-y--ios esteroisémeros del misxi‘m,‘ '_ ’
 con Ia excepcién de:

i) el racemﬁa de écndo (3-amino-2-hidroxipropil)fosforoso, y
) Acido (2R/S, 3R)-(3-amino-2-hidroxibutil)fosforoso.

2. Un compuesto acorde con la reivindicacion 1 en el que
R, representa hidrbgeno;
R, representa flior, hidroxi o lmgmpo 0X0;

R, represcnta hidrégeno;



* R, representa hidrogeno;
con la excepcién del racemato de Acido (3-amino-2-hidroxipropil)fosforoso.

3. mdc (3~ammo—2~ﬂumomopﬁ)fosfomso o una sal farmaceuticamente aceptanlzle -
£ ° f‘“tl\'

o ios esteroisdomeros del mismo. , w8

’ | L-‘“\n,:‘: wie *
4...-__; Acido (B-ammo-z-mo;mpﬂ)fosﬁmse o vna sal fannweuucam';t‘; mWe olos

amrmsémeros del mismo.

5. \Acidn (&(S—amimfz—hidrondpr@ﬂ)fosfﬂmm o una sal farmaceuticamente
aveptable o los esteroisémeros del mismo. '

6. Un compuesto acorde con Ia reivindicacion 1 para usarlo en tempia..'

7. | Usodgmcbmpmstomordc con cualquiesa de las reivindicaciones 1 a 5 para la |
fabricacion de un medicamento para la inhibicién de relajaciones transitorias del esfinter

esofégeo inferior.

8. Usodemn compwfstb acorde con cualquiera de las reivindicaciones 1a 5 parala
fabricacién de un medicamento para el tratamiento de enfermedad de reflujo gastro-

esofégeo.

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

4



7
fabricacién de un medicamento para el tratamiento de regurgitacion en infantes. ?(
10.  Uso de un compuesto acorde con cualciuiera de las reivindicaciones 1 a 5 para la
fabricacién de un medicamento para asma relacionada o no con GORD, eructos, t0s, 40/,

dolor, adiccién a la cocaina, hipo, IBS, dispepsia, emesis o nocicepciédx‘:é“ oritt -

rd E“t S
11.  Un método para el tratamiento de relajaciones transitorias WeleSfinter esofageo
inferior que consiste en tratar a un paciente que sufre de dicho estado con una preparacion

farmacéutica que comprende un compuesto de 1a formula L

12. Un método para el tratamiento de enfermedad de reflujo gastro-esoffigeo que
consiste en tratar a un paciente que sufre de dicho estado con uma preparacion

farmacéutica que comprende un compuesto de la formula I

13,  Unmétodo para el tratamiento de regurgitacion en infantes que consiste en tratar
a un paciente que sufre de dicho estado con una preparacién farmacéutica que comprende
un compuesto de la formula 1. -

14. Unmétodo para el tratamiento de asma relacionada o no con G_ORD, eructos, tos,
dolor, adiccién a la cocaina, hipo, IBS, dispepsia, emesis o nocicepcién. que consiste en
tratar a un paciente que sufre de dicho estado con una preparacion farmacéutica que
comprende un compuesto de la formula L.

15. Una preparacién farmacéutica que comprende como ingrediente activo una

5



' cantidad terapeuticamente aceptable del compuesto de cnalquiera de las reivindicaciones
1 as, opcionalmente en asociacidn con diluentes, excipientes o portadores inertes.

16.  Una preparacion farmacéunca acorde con la reivindicacion 15 para usarla en Ia
mhlb:cwn de relajaciones transitorias del esfinter esoféigeo mfenur : -

'17.  Una preparacién farmacéutica acorde con la reivindicacién L
tratamiento de enfermedad de reflujo gastro-esofigeo.

18. Una preparacién farmacéutica acorde con 1a reivindicacién 15 para usarla en el
tratamiento de regurgitacion en infantes.

19. Ungmmhmamﬁndemwmmmwdehf&mﬂalmrdem
la:rewmdmacxénl

| en el que

ay un compuesto de la fomula 1T



en donde R, y R, corresponden a las definiciones dadas arriba en la formula 1, X es
 hidrogeno o un gnmaprotector tal como ~CCH,{OCH,CH,),, Z €5 un grupo protector tal
_ comn Mmﬁloxicmﬁoniio vY es hidrdgeno o un grupo protector tal como alquilo inferior.
y ese compuesto de la formula Il puede haber sido sintetizado mediante reaccion de

condensacion de acuerdo con el Esquema 1 empleando un éster de aminodgide

, ' 'm"' ¢

protegido en el que R, corresponde a la definicion dada arriba, W €¥\in grupo p

‘tal como alquilo inferior y Z cotresponde a la definicion dada ewig

en lé formmla I, X v Y corresponden a las definiciones dadas en la formula 11, y una base
tal como diisopropilamida de litio,

: o
o Bese i
; P X .........‘..9 A
M‘”’ i (iy *
Rs . |

Esquema 1
se convierten opcionalmente mediante una reaccion de N-alquilacién con el fin de

' introducir R,, si se desea que R, no sea igual a hidrogeno, y luego una reaccién hidrolitica
-~ para obtener un compuesto de la formula IIT | |

H
Y "
} OH
R 1



" endonde Ry, Ry R, corresponden a Ias definiciones dadas arriba en Ia formula 1, y, s se
"desea, un'éonmnem resultante se.'wnvieme en o&o 'compxiesto de 1a férmula iﬂ, una

m&mﬂm&m&ms@mmbswémmmm&uﬂesym una sal resultante
. obtenida en este proceso se conwerte en el campuesto libre de Ia forxmﬂa m oen oixa sal
ylo, s:sedesea,momnpuesmlibmmﬂmmdzhfémulam se:conmeﬁeenuna sal que

correspenda a la definicion antenm;

en donde R,, R3 y R, communden alas deﬁmcmnes dadas arribaen la férmula Ly,sise

desea, mn compuesto resultante se cunmerte en otro compuesto de la formula. IV, una
memlamtﬂmdem&nmssgs@menlmmmdnﬂesyfom sal resultante
obtenida cn este proceso se convierte-en el compuesto libre de la fémula IV oen otra sal
y/o, sisedeséa,xﬁ:ﬁbremﬁﬂmdehfémﬁhw se convieﬁe enunésalque
a corresponda a la definicién anterior; |

oun campuesto de la formula 11 se mwmte, mediante una reamén reductora seguida por |

uina reaccién de desoxohalogenacidn, opcionalmente una reaccién de N-alquilacién, para



| _ ¥
- introducir R, si se desea QM&nomimamW,ymmmam&w | ?ﬂ/
hidMIiﬁca para obtener un cbm;méﬁo de la formula V |

Ren —u
e

t
~ endondeR;, R, ¥ mwmspondeualasdeﬁmc:mesdadasmbaenw
esunétmnodehalégena y,smedmea,uncampuestomﬂtantesem' o
‘compuesto de la formula V, mmmmmmwdemémemssemk“w:i‘s‘éé&%s"
individoales ylo mamlresv;ltante obtenida en este proceso se convierte en el compuesto
libre de Is fonmula V o en otra sal y/o, si se desea, un compuesto libre resultante de la
Fé‘mnla V se convierte en una sal que corresponda a la definicién anterior;

o b) un compuesto de la formula VI

¢
/
0

en donde R, v R, corresponden a las definiciones dadas arriba en Ia formula LXes
hzérégeno 0 un grapo protectm tal como -CCH,(()CH&HS)Z, T es un grupo que puede
convertirse en un grupo'mNHz_, yYes hidrégeno o un grupo protector tal como alquilo



e

, inferior, y ese compuesto de Ia formula VI puede haber sido sintetizado mediante una
-reaccidn de condensacién de aéucrdo con ¢l Esquema 2 empleando un derivado de 2,3~
' epoxlpmpﬂo tal como un dmvado de 2 3-epomptopﬂamma o mm derivado de

epmlamhadxma N-protegido adecuado, en el que Rl y R, corresponden a las definiciones
~dadas amba en la formuda 1, y un derivado de acido fosfinico protegido adecuado activado
mediante O-Selhlaclén, en donde X v Y corresponden a Ias definiciones dadaé
o férmulaVI,yunémdo Lewis tal como anz anhidro, #,,os-‘“ o

Esquema 2

se convierte mediante una reaccién en la que el grupo nimetil&ilﬁo es reemplazado por un
grupo hidrégeno, una reaccién en 1a que el grupo T definido en la formula VI se convieste

‘en -NHR, en donde R, corresponde a Ia definicién dada en Ia fémula I, y finalmente una
reaccién hidrolitica para obtener un compuesto de la formula VIl

’ R‘“’Wmﬁ | vy
- OH
' R g _



- } eﬁdondeR,,RsyR.,cmespondmalasdeﬁmcmesdadasmbaenlaférmnﬂal,ysxse
B desea, un cempuesto resultante se conmerte en otro compuesto de la formuta VIL, una
E mwlnmulmdemémemsse separamlosxsémamm&mdnal&syfmmasalresﬂtame
| ,ohtemdaenesteprowmseconmertemdwmpmsto hbredelaférmula\fﬂoenm:rasal
B _ylo si se dem, tmcom;mesto libre resnﬁtaute dela formula VII se canv:erte £n una sal

definicion anteor; g8
_____ﬁquﬁcoms;mndaalae cién anterior; e | ;__”;22 |

e | ) ';.?«.;;os- o
o mmmpuestﬁ de la férmuia VI se convierte, medmnte una reaccién en ja-qgFa) A

L e ¢
\“\.&" \ "\

. tmnetﬂsﬂﬂoes reemplazadn por hidrégeno, una reaccién de cmdaﬁﬁ“ r&%cxén en
~la que el gmpo T deﬁmdo enla fémula VI se conv:eﬁe en NHR4 en donde R.,
| mmdealadeﬁmméndadaenhfémﬂal,yﬁmhnmte lmareacmén hxdmhhca para
'_'obmmconmuesmdeiafémmavm | |

| en donde Ry Rg,y R, eomwonden a las deﬁmcwnes dadas arriba enla fmmula I, y si se

desea, un comptwsm resulmme se convierte en otro ccmpwesto dela féﬂnnla VIII, una

memﬁamﬂlmﬁednmerossesepmenlasls&nmﬁsmm&msylum sal resultante

-obtemda en este pwcesa se convierte en el compuesto lxbm de la formula VI o en otra

| : sal y/o, si se desea, un compmsw libre resnltante de la formmuia VI se conmerte en una
sl que camspunda a la deﬁmmon antemr |

1



omcompuesto de laférmulaw se convierte, mediante unareacciéneﬁlaqueelgni;m

- trimetilsililo es reemplazado por hidrégeno, una reaccién de oxohalogenacién, una
maccwn enla que el grupo T definido en la formula VI se convierte en -NHR, en donde

- & conespmdc a la definicién dada en Ia formula 1, y finalmente una reaccién hidrolitica
'_paraobwne_rm:’oompuesmdelaférmulam :

Halo O

. endonde R,, R, y R, commesponden a las definiciones dadas arriba en la formula I, y Halo

es un Atomo de haldgeno, y si se desea, un compuesto resultante se convierte en otro

 compuesto de Ia formula IX, una mezela resultante de isémeros se separa en los isémeros
individuales y/o una sal resultante obtenida en este proceso se convierte en el compuesto
libre de la formula YX o en otra sal y/o, si s¢ desea, un compuesto libre resultante de la
formula IX se convierte en una sal que corresponda a la definicién anterior;

o ¢) un compuesto de la formula X1

Halo O

en donde R, y R, corresponden a las definiciones dadas arriba en la formula 1, X es

12



o h;tdrégeno O Ul grupo protector tal como -CCH,(OCH,CH,},, U es un grupo que retira

| elactrones tal come -CN o CO,Et gue puede convertirse en un grupo -CEHLNH,, y Yes
bﬂrogmoomgwommmlmalquﬂo inferior y Halo esunétmnodehalngmo _
;y‘,ese compuesto de la formula X1 puede haber sido smwnzado mediante una reaccién de

| ‘adicién de acuerdo con el Esquema 3 empleando un compuesto insatmado enel que R,
omresponde ala deﬁmm’m dada arriba en la formuda I, U y halo corresponden a las
é&&nmones dadas en Ia fosmmula X[, yun denvado de acido fosfinico protegido adec 2
avtivado mediante O-sililacién, en donde X y Y corresponden a las M ;:fl.,-:,- '
I formuls XI, '

N

e
._ /
Yoo
‘Hale- - - oY

Esquema 3

,se-cenvictée, mecham una reaccion en la que el grupo U se convierte en ~NHR, en donde
R, corresponde a la definicion dada arriba en la formula L, y una reaccién hidrolitica para
- obtener un compuesto de la formula X1I

(Xi)



en donde R, y R, corresponden a las definiciones dadas arriba en la formula I, y Halo es
un 4tomo de halégeno, v i se desea, un compuesto resultante se convierte en ofro
compuesto de la formula XI1, una mezcla resultante de isémeros se separa en los isomeros
mﬂmduales y/0 una sal resuitante obtenida en este proceso se convierte en el compucsto
~ Tibre de la férmula X1 0 en otra sal y/o, si se desea, un compuesto libre resultante de la

formula X1 se convierte en una sal que comresponda a la definicién anterior; 578
- ' o arwtﬁ
o d) un compuesto de la férmula XTI M/W
oo
"y w\':\": o ?:W' » <l
f SH O
R, —X
oY
R, R, (X1

en donde R,, R, y R, corresponden a las definiciones dadas arriba en la formula I, X es
hidrbgeno o un grapo protector tal comeo -CCH,(OCH,CH,),, y Y es hidrégeno o un grupo
protector tal como alquilo inferior, y ese compuesto de la formula XTIl puede haber sido
sintetizado mediante una reaccién de adicién de acuerdo con el Esquema 4 tratando un
derivado de 4cido fosfimico insaturado en ¢l que R, R, v R, comresponden a las
definiciones dadas arriba en la formula I, con H,S, un ion mercaptido (HS) o un
compuesto de mercapto protegido tal como bencilotiol caso en el cual el grupo protector

se remueve luego

14



" e |
R,.. X R,..,.H -
30 - R, R
Esquema 4

Ak M
M “\\.,":\.\ 3':' s
ot®
. “ p‘
X1v)

mdmd;ek,,&y&cmspondenalasdcﬁnicimmdadasarribaenlaféxmulal,ys'ise*'
desea, un compuesto rwuitanm se convierte en otro compuesto de léfénhula' X1V, una "
mamw&mwmmmmmmmy/ommmmw ,
obwudawemprmsecwwmeneimmﬁohbmdelaférmulaXWamm
'mly/o,msedemfmcmnpuﬁstohbmremﬂmmdelafmulamsemwmemm |
sal que corresponda a Ia definicién antesior.

20. 3-{(&&etmnimeﬁ])(etoxi)foﬁorﬂ}-2~ﬂmopmpmoatode etilo.

: 21; {3~auﬁm~24ﬁuafo-3-¢xopropﬂ)(diﬂnﬁmeﬁl)fosﬁnato de etilo.

i35



R T

22
2.
_ 24.
25,

- 26.

s

RSP r S S

- 36,/ 20
{R)-(3~cloro-2-hidroxipropil)(3, 1 -dictoxietil)fosfinato de etilo.
(S)-(3-amino-2-hidroxipropil) 1, 1-dietoxietil)fosfinato de etilo.
(S)-(3-clom-zmoxipmpﬂ)(1, 1-dictoxietil)fosfinato de etilo.
(R)-(3-amino-2-hidroxipropilX 1, 1-dietoxietil)fosfinato de etilo.

(3-amino-2-oxopropil )( 1, 1-dietoxietil)fosfinato.

ES TRADUCCION FIEL Y COMPLETA, de la cual queda copia en Jos archivos de esta

oficina de traducciones, para su confrontacién y a la que me remito.
Derechos de Traduccién: $144.000,00
BOGOTA, 24 DE NOVIEMBRE DEL 2000.

A PUGGIDN. BFIAL M_j::]é)d

‘ ) .
Intdrprete Otielal

. W, VRS dal Win,
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NEW COMPOUNDS

The present invention is related to novel compounds having affinity to one or more
GABAg receptors, as well as to their pbannaoeutxcally acceptable salts and stereoisomers. -
The invention is also related to processes for their preparation, phannweuncal
composmonsmnmmmgsazdmmapeuucauyacuvecompoundsmdwtheuseofsmd
active compounds in therapy

Gﬁsuv—oesophagaal reflux disease (GORD) is the most prevalent upper gasumnnestiha!
nactdiwasa Current therapy has aimed at reducing gastric acid secretion, or at reducing
oesophagea! acid exposure by enhancmg oesophageal cleatance, lower oesophageal '

‘ sphmctertoneandgastricemptymg Themajmmchamsmhchmdxeﬂuxhaseeﬂ:erbeen
~ considered to depend on a hypotonic lower oesophageal sphincter. However recent
 research (e.g. Holloway & Dent (1990) Gastroenterol. Clin. N. Amer. 19, 517-535) has

shown that most reflux episodes occur during transient lower oesophageal sphincter -
m!axauons.mmaﬂerzefmdtoasmsn ie. miaxanomnotmggmdbyswallws It

,hasalwqushom&atgasuigaddsmuﬁonmuauymnormﬂinpwmwimmkn

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

thereby prevent reffux.

Pharmaceutical compositions comprising a local anaesthetic, adapted to inhibit relaxation
of the lower oesophageal sphicter are disclosed in WO 87/M077 and i US 5,036,057.
Recently GABAg-receptor agonists have been shown to inhibit TLOSR which is disclosed
in WO 98/11885. |
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GABAp receptor agonists

GABA (4-aminobutanoic acid) is an endogenous neurotransmitter in the centrat and
peripheral nervous systems. Receptors for GABA have traditionally been divided into
GABA, and GABAg receptor subtypes. GABAg receptors belong to the superfamily of G-
protein coupled receptors. GABAg 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
(IBS) and as prokinetic and anti-tussive agents. GABAg receptor agonists héve also been
disclosed as useful in the treatment of emesis (WO 96/11680) and recently, as mentioned
above, in the inhibition of TLOSR (WO 98/11885).

The most studied GABAg receptor agonist is baclofen {4-amino-3-(chlorophenyljbutanoic
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-
aminopropy)methy! phosphinic acid, as a potent GABAg receptor agonist, in therapy. EP
0181833 discloses substituted 3-aminopropyl phosphinic acids (or more cotrectly 3-
aminopropyl phosphonous acids) which are found to have very strong affinities towards |
GABAp 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 GABAg 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 -
carbon of the butyl chain. Stucture-activity relationships of several phosphinic acid
analogues with respect to their affinities to the GAB Ay receptor as well as their muscle
relaxant effect are discussed in J. Med 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-hydroxypropyl)methyl phosphinic acid than with baclofen
without the occurrence of unwanted CNS effects,
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Outline of the inventi

The present invention provides novel compounds of the formula I

—H (N

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

R represents hydroxy, mercapto, halogen, or an 0xo group;

Rs represents hydrogen, lower alkyl (optionally substituted with hydroxy, mercapto, lower
alkoxy, lower thicalkoxy or aryl);

R, represcots hydrogen, lower alkyl (optionally substituted with aryl), or aryl;
and pharmaceutically acceptable salts and the stereoisomers thereof,
with the exceptions of;

i} the racemate of (3-amino-2-hydroxypropylyphosphonous acid, and
ii) (2R/5, 3R)~(3-amino-2-hydroxybutyl)phosphonous acid.

In a preferred embodiment

R represents hydrogen;
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R; represents fluoro, hydroxy or an oxo group;

Rj represents hydrogen; and

R4 represents hydrogen;

with the exception of the racemate of (3-amine-2-hydroxypropyDphosphonous acxd

Most preferred compounds are (3-anﬁno-z-ﬂuompropyl)phosphonoﬁs acid, (3-amino-2-
oxopropyDphosphonous acid and (8)-(3-amino-2-hydroxypropyl)phosphonous acid.

Within the scope of the invention, it is to be understood that when R3 is an oxo group the
bond between Ry and the carbon is a double bond.

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 alky] is, for example, Cy-Cy4 alkyl, such as methyl, ethyl, n-propyl or n-butyl, also

- isppropyl, isobutyl, secondary butyl or tertiary butyl, but may also be a C5-Cy alkyl group

such as a pentyl, hexyl or heptyl group.

Lower alkoxy is, for example, C;-Cj4 alkoxy, such as methoxy, ethoxy, n-propoxy or n-
butoxy, aiso isopropoxy, isobutoxy, secondary butoxy or tertiary butoxy, but may also be a
Cs-Cy alkoxy group, such as a pentoxy, hexoxy or heptoxy group.

Lower thicalkoxy is, for example, C1-C4 thioalkoxy, such as thiomethoxy, thioethoxy, n~
thiopropoxy or n-thiobutoxy, also thioisopropoxy, thioisobutoxy, secondary thiobutoxy or
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tertiary thiobutoxy, but may also be a C5-C thioalkoxy group, such as a thiopentoxy,
thiohexoxy or thioheptoxy group.

Halogen is, for example, halogen of an atomic number up to and including 33, such as
flourine or chlorine, less prefered, bromine.

The compounds according to formula I of the invention are of amphoteric 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 hydrochioric,
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 alkaling 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 stereocentre is present in the molecule, the compounds according to
formmila I can be in the form of & stereoisomeric mixture, i.e, a mixture of diastereomers
and/or racemates, or in the form of the single stereoisomers, i.c. the single enantiomer
and/or diastercomer.

The novel compounds according to the invention can be used for the inhibition of TLOSR,
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-GORD related asthma,
belching, coughing, pain, cocaine addition, hiccups, IBS, dyspepsia, emesis and

nociception, T
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As opposed to what is stated in prior art, (J. Med.Chem. (1995) 3297-3312 and The GABA
Receptors; Second Edition, Edited by S.J. Enna and Norman Bowery, Humana Press
(1997) especially p. 281-282), the compounds according 1o the invention have surprisingly
high metabolic stability in spite of the presence of 2 P-H bond. The compounds also
possess a surprisingly high therapeutic index.

Preparation

The compounds according to formula I of the present invention may be prepared t;y one of
the following methods.

2) A compound of formula IT

ZH E—-x ()
. RrRYY

in which R; and R; are as defined aboyeinfomﬁlal,x is hydrogen or a protecting group
such as ~CCH3(OCH2CHs),, Z is a protecting group such as t-butyloxycarbonyl and Y is
hydrogen or a protecting group such as lower alky}, which compound of formula I may
have been synthesized by a condensation reaction according to Scheme 1 employing an
appropriate N-protected amino acid ester in which R; 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
phosphinic acid derivative in which R; is as defined above in formula I, X and Y are as
defined in formula IT, and a base such as lithium diisopropylamide,
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i i
ZH + p—x  Base  ZuN P—X

is optionally converted by an N-alkylation reaction in order to introduce Ry if R4 is desired
10 be not equal to hydrogen, and thereaiter a hydrolytic reaction to obtain a compound of

formula I
Ftr'n E—H (i)
on

wherein R;, Ra and R, are as defined above in formula I, and if desired, a resulting
compound is converted into another compound of the formula I, a resulting mixture of
isomers is separated into the individual isomers and/or a resulting sait obtained in this
process is converted into the free compound of the formula I or into another salt and/or, if
desired, a resulting free compound of the formula I1I is converted into a salt to correspond
to the above definition; '

or a compound of formula II is converted by a reductive reaction, optionally an N-
alkylation reaction if Ry is desired to be not equal to hydrogen, and finally a hydrolytic
reaction to obtain a compound of formula IV

R %E—;H {Iv)
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wherein R;, R3 and R, 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 II is converted by a reductive reaction followed by a
deoxohalogenation reaction, optionally an N-alkylation reaction in order to introduce Rqif
R, is desired to be not equal to hydrogen, and finally a hydrolytic reaction to obtain a
compound of formula V

H Halo
Rz —H (V)
"

wherein R, R; and R, are as defined above in formula I and Halo is 2 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;

ot b) a compound of formula VI

Q
T B
Y
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in which R}, and R; are as defined above in formula I, X is hydrogen or a protecting group
such as ~CCH3(OCH,CHs),, T is a group that can be converted to a-NH; 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
derivative or an epichlorohydrin derivative, in which R, and R; is as defined above in
formula I, and a suitable protected phosphinic acid derivative activated by O-silylation, in
which X and Y are as defined in formula VI, and a Lewis acid such as anhydrous 'ZnCh,

\
?5 \
T o+ bx Lewis acid
] e
oYy
a 1
Scheme 2

is converted by a reaction where the trimethylsilyl group is replaced by a hydrogen atom. a
reaction where the T group as defined in formula VT is converted to -NHR4 wherein Ry is
as defined above in formula I, and finally a hydrolytic reaction to obtain a compound of

formula VII
H
FL—H ﬁ—-—H (Vi)
H

wherein R;, Ry and R, are as defined above in formula I, and if desired, a resuiting
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 V1 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 V1 is converted to -NHR, wherein Ry is as defined above in formula I, and finally
a hydrolytic reaction to obtain a compound of formula VIII '

AN B-H v
OH

wherein R, Rs and R, are as defined above in formula I, and if desired, a resulting
compound is converted into another compound of the formula VI, 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 VIII or into another salt and/or,
if desired, a resulting free compound of the formula VHI is converted into a salt to
correspond to the above definition;

or 2 compound of formula VY is converted by 2 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 -NHR wherein R, is as defined above in formula I,
and finally 2 hydrolytic reaction to obtain a compound of formula IX

Halo

n—ﬂfkr -4
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wherein R, R; and R, are as defined above in formula I, and Halo is a halogen atom, and if
desired, a resulting compound is converted into another compouﬁd of the formulaIX, a
resulting mixture of isomers is separated into the individual isomers and/or a resulting sait
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 ¢) a compound of formula XI

Halo O

y ,kr‘li-x )

R,

in which R, is as defined above in formula L, X is hydrogen or a protecting group such as
~CCH3(OCH,;CHz)s, U is an electron-withdrawing group, such as for instance —-CN or -
COzEt which can be converted to a -CHyNH; group, and Y is hydrogen or a protecting
group such as lower alkyl, and Halo is a halogen atom, which compound of formula X1
may have been synthesized by an addition reaction according to Scheme 3 employing an
unsaturated compound in which R, is as defined above in formula I, U and halo are as
defined in formula XI, and a suitable protected phosphinic acid derivative activated by O-
silylation, in which X and Y are as defined in formula XI,

R, \s" Halo O
- i\

]
Uﬁ) + (I) U —X
Halo Z;x ) Y
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is converted by a reaction where the U group is being converted to -NHR, wherein Ry is as
defined above in formula I, and a hydrolytic reaction to obtain a compound of formula XT¥

Halo

TP
" \,% L

wherein R; and R, are as defined above in formula I and Halo is & 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 X1 is converted
into a salt to correspond to the above definition;

or d) a compound of formula XTI

H C? '
R:- :’-”-—-X oan)
Y

in which Ry, R3 and R, are as defined above in formula I, X is hydrogen or a protecting
group such as -CCH3(OCH:CH;s),, and Y is hydrogen or a protecting group such as lower
alkyl, which compound of formula XIII may bave been synthesized by an addition reaction
according to Scheme 4 treating an unsaturated phosphinic acid derivative, in which Ry, R,
and R, are as defined in above in formula L, with H;S, a mercaptide ion (HS) ora
protected mercapto compound such as benzyl thiof in which case the protective group
thereafter is removed
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RTH N ﬁ—-x R-;—'n B"-’X
Y Y
3 1 3 1
Scheme 4

is converted by 2 hydrolytic reaction to obtain a compound of formula XIV,

P!
A OH

in which R;, Ry and R, are as defined above in formula I, and if desired, a resuiting
compound is converted into another compound of the formula XTIV, 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 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.

To an ice bath cooled solution of ethyl (3-amino-2-fluorg-3-
oxopropyl)(diethoxymethyl)phosphinate in THF (tetrahydrofuran) was added 1 M BH;-
THF while under an argon atmosphere. After 10 minutes, the solution was heated to reflux
for 2.5 h. The solution was cooled to room temperature and § N HCI (200 mL) was added.
The THF was removed by rotoevaporation and the aqueous layer refluxed for 2.5 h. The
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
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was pre-washed with 2:1 methanol/water (400 mL). The cruds 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 mL totally) were combined and evaporated to give 645 mg (34%) of (3-
amnino-2-fluoropropyl)phosphonous acid as a white solid. Data: mp 203-207 °C; Ry=0.35
(60:40:1 methanol, methylene chloride, concentrated ammonium hydroxide); 'H NMR
(300 MHz, D;0) 8 7.11 (d, J= 528 Hz, 1H), 5.18 (dm, J = 54 Hz, 1H), 3.28-3.45 (m, 2H),
1.65-2.23 (m, 2H); °C NMR (125 MHz, D0 + Dioxane) 8 87.8 (d, /= 170 Hz), 44.3 (dd,
J=12.6,21.6 Bz), 35.6 (dd, J = 20.2, 86.5 Hz); APIMS: m/z = 142 (M+H)".

Example -Amino- X | honous acid

A mixture of ethyl (S)-(3-amino-2-hydroxypropyl)(1,1-dicthoxyethyl)phosphinate (1.0 g,
3.5 mmol) and concentrated HCI (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. 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-
hydroxypropylphosphonous acid as a white solid. Data: "H NMR (300 MHz, D;0) 87.1
(d, J = 540 Hz, 1H), 4.2 (m, 1H), 2.9-3.2 (m, 2H), 1.7-2.0 (m, 2H); *'P NMR (121 MHz,
Dy0) §24.2 (d, J = 522 Hz); FABMS: my/z = 140 (M+H)"; [o]p at 20 °C =+8 ° (0.5% in
0.1M HCl).

Example 3. (R)-(3-Amino-2-hydroxypropyl)phosphonous acid

A mixture of ethyl (R)-(3-amino-2-hydroxypropyl)(1,1-diethoxyethyl)phosphinate (0.9 g,
3.2 mmol) and concentrated HCI (50 mL) was heated to reflux for 2 h. The solution was

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

m]) and treated with propylene oxide (3 ml) at room temperaturc. 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 260 mg (59%) of (R)-(3-amino-2-

 hydroxypropyl)phosphonous acid as a white solid. Data: 'H NMR (300 MHz, D;0) 87.1
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(d, J =540 Hz, 1H), 4.2 (m, 1H), 2.9-3.2 (m, 2H), 1.7-2.0 (m, 2H); *'P NMR (121 MHz,
D20) 8239 (d, J =525 Hz); FABMS: m/z = 140 (M+H)"; [ofJp at 20°C =-8°(0.5% in
0.1IM HCY).

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

1]

i3

20

mmol) was dissolved in 3 N HC1 (400 mL) which was previously deoxygenated by
bubbling N; through the solution. The mixture was stirred for 14 h at room temperature
and then concentrated. The residue was coevaporated with methanol. The residue was
then dissolved in methanol (10 mL) and propylene oxide was added (10 mL). The mixture
was stirred for 6 b 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: mp 126-127 °C; Re= 0.64 (85:15
methanol, water); 'H NMR (300 MHz, D;0) §7.13 (d, J = 551 Hz, 1H), 4.14 (s, 2H), 3.14
(d, 7= 18 Hz, 2 H); C NMR (75 MHz, D,0 + Dioxane) § 199.5, 49.2, 47.3 (d, J= 69
Hz); FABMS: m/z =138 (M+H)".

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

A mixture of cthyl (diethoxymetagl)phosphinate (26.0 g, 133 mmol) and 1,1,1,3,3,3-
hexamethyldisilazane (28 L, 133 mmol) was heated to reflux for 2 h 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
mlL.), washed with 1 N HCI (2 x 150 mL) and saturated sodium chloride (100 mL). The
organic layer was dried over MgSQj, ﬁltered. and evaporated to give 32.0 g of a yellow
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oil. The residue was purified by colournn chromatography on a wei-packed silica gel
column (6 x 30 cm) eluting with 97:3 methylene chloride/methanol. The appropriate
fractions were combined and evaporated to give 16.0 g (57%) of ethyl 3-
[(diethoxymethyl)(ethoxy)phosphoryl}-2-fluoropropanoate as a clear oil. Data: 'H NMR
(300 MHz, CD(l;) § 5.32 (dm, 1H), 4.67-4.77 (m, 1H), 4.18-4.32 (m, 2H), 3.58-3.91 (m,
4H), 2.30-2.62 (m, 2H), 1.20-1.41 (m, 9H).

To a solution of ethyl 3-[(diethoxymethyl)(ethoxy)phosphoryl}-2-fluoropropanoate (16.0 g,
51.1 ramol) in ethanol (22 mL) was added concentrated ammonium hydroxyde (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 sﬂxca 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-fluoro-3- '
oxopropyl)(diethoxymethyl)phosphinate as a clear oil. Data: 'H NMR (300 MHz, CDCls)
56.43 (s, 1H), 5.70 (s, 1H), 5.21-5.49 (dm, 1H), 4.7 (dd, 1H), 4.18-4.31 (m, 2H), 3.65-3.91
{m, 4H), 2.21-2.81 (m, 2H), 1.30-1.40 (m, 3H), 1.20-1.28 (m, 6H).

After 2 mixture of ethyl (diethoxyethyl)phosphinate (15.0 g, 71 mmol) and toluene was
evaporated to dryness, the residue and 1,1,1,3,3,3-hexamethyldisilazane (13.2 g, 82 mmol)
was heated to reflux for 3 b under an argon atmosphere. The mixture wascoo!edto_room
temperature and evaporated. (R)-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
methylene chloride and water. The organic layer was washed with water, dried over
MgSO,, filtered, and evaporated to give 20.7 g of 2 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-chloro-2-
hydroxypropyl)(1,1-diethoxyethyl)phosphinate as a clear oil. Data: 'H NMR (500 MHz,
CDCl;) $4.3-4.4 (m, 1H), 4.1-4.3 (m, 2H), 3.5-3.8 (m, 4H), 1.9-2.4 (m, 2H), 1.5 (dd,J =
2.3, 11.4 Hz, 3H), 1.32-1.37 (m, 3H), 1.18-1.24 (m, 6H).

10

A solution of (R)~(3-chloro-2-hydroxypropyl)(1,1-diethoxyethyl)phosphinate (50g,17
mmol) in ethanol containing 9% 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
methylene chioride/methanol (5-8% MeOH) containing 5% triethylamiﬁe. 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 Na,CO; and
repeatedly extracted with methylene chloride. The combined organic layers were dried
over Na;S0, and evaporated to give 1.2 g (26%) of ethyl (S)-(3-amino-2-
hydroxypropyl)(1,1-diethoxyethyl)phosphinate as a clear oil. Data: ‘H NMR (300 MHz,
CDCls) 3 4.40-4.55 (b, 1H), 4.10-4.30 (m, 2H), 3.55-3.80 (m, 4H), 3.20-3.30 (m, 1H),
3.00-3.10 (m, 1H), 2.00-2.40 (m, 2H), 1.45-1.53 (dd, J = 3.4, 11.7 Hz, 3H), 1.30-1.40 {m,

3H), 1.15-1.25 (m, 6H).

After a mixture of ethyl (diethoxyethyl)phosphinate (15.0 g, 71 mmol) and toluene was
evaporated to dryness, the residue and 1,1,1,3,3,3-hexamethyldisilazane (13.2 g, 82 mmol)
was heated to reflux for 3 k under an argon atmosphere. The mixture was cooled to room
temperature and evaporated. (S)-Epichlorohydrin (6.6 g, 71 mmol) and anhydrous zinc
chioride (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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MgSO0y, 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)(1,l-diethoxyethyljphosphinate as a clear oil. Data: '"H NMR (500 MHz,
CDCly) §4.4 (m, 1H), 4.2-4.3 (m, 2H), 3.6-3.8 (m, 4H), 1.9-2.4 (m, 2H), 1.5 (dd, J=2.3,
11.4 Hz, 3H), 1.32-1.37 (m, 3H), 1.18-1.24 (m, 6H).

A solution of (S)-(3-chloro-2-hydroxypropyl)(1,1-diethoxyethyl)phosphinate (5.0 g, 17
mmol) in ethanol containing 9% of ammonia was stirred in an auteclave at room
temperature for 6 days and at $5 °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% MeOH) containing 5% triethylamine. The appropriate
fractions were combined, evaporated and diluted with mcthyléne chloride and water. The
aqueous layer was pH adjusted by the addition of a few mL of 10% aqueous Na,CO; and
repeatedly extracted with methylene chloride. The combined organic layers were dried
over Na;SO, and evaporated to give 0.9 g (19%) of ethyl {R)-(3-amino-2-
hydroxypropyi)(1,1-diethoxyethyl)phosphinate as a clear oil. Data: "H NMR (500 MHz,
CDCls) §4.1-4.3 (m, 2H), 4.05 (b, 1H), 3.60-3.80 (m, 4H), 2.4-2.9 (m, 2H), 1.7-2.1 (m,
2H), 1.4-1. 5 (dd,3H), 1.3-1.4 (m, 3H), 1.2 (m, 6H).

To a solution of diisopropylamine (3.0 mL, 21 mmol) in THF (S mL) at =10 °C was added
dropwise #-BuLi (2.5 M in hexanes, 8.6 mL, 21 mmol). After 10 minutes, the reaction was
cooled to ~78 °C and a solution ethy! (1,1-diethoxyethyl)(methyl)phosphinate (4.80 g, 21.0
mmol) in THF (5 mL) was added dropwise. After the addition, the solution was stirred at
=78 °C for th. A solution of N-Boc-glycine methyl ester (810 mg, 4.3 mmol) in THF (15
mlL) 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 mmol) was added and the reaction mixture
was warmed to room temperature. The reaction mixture was partitioned between
methylene chioride and water and the Iayers were separated. The aqueous layer was

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

10

13

MgSO4, filtered, and evaporated to give 4.89 g of an oil. The residue was punﬁedby
chromatography on 100 g of silica gel eluting with ethyl acetate. The appropriate fractions
were collected to give 1.2 g (74%) of (3-amino-2-oxopropyl)(1, 1-
diethoxyethyl)phosphinate as an oil. Data: 'H NMR (300 MHz, CDCls) 5 5.48 (s, 1H),
4.10-4.30 (m, 2H), 4.17 (d, 2H), 3.60-3.80 (m, 4H), 3.01-3.30 (m, 2H), 1.52 (4, 3H), 1.43
(s, 9H), 1.32 (1, 3H), 1.19 (1, 6H).

The compound according to formmla I of the present invention can be used as an active
ingredient in  pharmaceutical preparation for oral, rectal, epidural, intravenous,
intramuscular, subcutanous, nasal administration and administration by infusion o for any
other suitable route of administration. Preferably the way of administration is oral or by
injectionfinfusion. |

The pharmaceutical prcpmons contain a componnd of the present mvenuon in
combination with one or more pharmaceutically acceptable ingredients. The finished
dosage forms are manufactured by known pharmceut:cal processes. Usually the amount
of active compounds is between 0.1-95% by wezght of the preparation, pmferably between
0.2-20% by weight in preparations for parenteral use and preferably between 1-50% by
weight in preparations for oral administeation.

In the preparation of pharmacentical 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 prooessed into

: grannles, tablets, capsules or sachets,
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Dosage units for rectal administration may be prepared in the form of suppositorics; 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

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 solvent prior
to use.

Solutions for parenteral administration may be prepared as a solution of 2 compound of the
invention in a pharmaceutically acceptable solvent and are dispensed into ampoules or )
vials. 'I'heymayalsobepreparedas a dry preparation to by reconstituwdwzthasmtable
solvent extemporaneously before use. '

The typical daily dose of the active compound will depend on various factors such as for
exampletheindividalmquimmemofmhpaﬁenumemuwﬁa&niﬁsmﬁmandthe
disease. Ingemml dosages will be in the range of lugwlmmgperdayandkgbody
weight, preferably 10 pg to 20 mg per day and kg body weight.

Biological sudi
PH]GABA radioligand binding assay

Rat'synapﬁcmmbtmwmpmpm&omwewho!aMOmeagﬁeDawleymﬂcms
essentially as described previously (Zukin, et al. (1974) Proc. Natl. Acad. USA 71, 4802-
4807). The ["HIGABA competition assay, modified from Olpe et al ((1990) Eur. J,
Pharmacol. 187, 27-38), was performed in 200 pl TCI (Tris Calcium Isoguvacine) buffer

(50 mM Tris (tri(hydroxymethyl)aminomethane), pH 7.4, 2.5 mM CaCl; and 40 pM
isoguvacine) containing 20 M ["H]GABA (specific activity: 3 Tera Becquerel
(TBg)/mmol), test compound or solvent and 80 ug synaptic membrane protein using 96~ "
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well plates. After incubation for 12-20 min at room temperafure, incubations were
terminated by rapid filtration through a glass fiber filter (Printed filtermat B filters,
Wallac), which had been pretreated with 0.3% polyethyleneimine, using a 96-well plate
cell harvester (Skatron or Tomtec). The filters were washed with buffer containing 50 mM
Tris (tristhydroxymethyl)aminomethane) and 2.5 mM CaCl,, pH 7.4, at 4 °C and then
dried at 55° C. MeltiLex B/HS scintillator sheet (Wallac) was melted onto the filter, and
radioactivity was determined in a Microbeta scintillation connter (Wallac).

Results and discussion

The compounds of the present invention were found to have high affinity and potency for
the GABAp receptor as revealed by low IC5q and ECs in the binding and ileum assays,
respectively. The compounds have also been found to reduce TLOSR when administered
i.v. as well as p.o. in animal models. Contrary to what has been claimed in the literature for
3-aminopropyl phosphonous acid derivatives, we have found that the compounds of the
present invention have high metabolic stability in animal models. Moreover, CNS side-
effects (as measured by reduction in bbdy 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,
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CLAIMS

1. A compound according to the formula I

10 wherein
R, represents hydrogen, hydroxy, lower alkyl, lower alkoxy or halogen;

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

15 Rsrepresents hydrogen, lower alkyl (optionally substituted with hydroxy, mercapio, lower
alkoxy, lower thioalkoxy or aryl);

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

and pharmaceutically acceptable salts and the stereoisomers thereof,

i) the racemate of (3-amino-2-hydroxypropyl)phosphonous acid, and
25 ii) (2R/S, 3R)-(3-amino-2-hydroxybutyl)phosphonous acid.

2. A compound according to claim 1 wherein
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R represents hydrogen;

R; represents fluoro, hydroxy or an oxo group;

1%
R; represents hydrogen; and vl
| 5 i
Ry represents hydrogen, - LA oo
’

with the exception of the racemate of (3-amino-2-hydroxypropyl)phosphoroiis acid.
3. (3-Amino-2-flouropropylphosphonous acid or a pharmaceutically acceptable salt or
the stereoisomers thereof.

4. (3-Amino-2~oxopropyl)phos§honous acid or a pharmaceutically acceptable salt or the
stereoisomers thereof.

5. (8)-(3-Amino-2-bydroxypropyl)phosphonous acid or a pharmaceutically acceptable
sait thereof. .

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

7. Use of a compound according to any one of claims1-5 for the manufacture of a
medicament for the inhibition of transient lower oesophageal sphincter relaxations.

8. Use of a compound according to any one of claims 1-5 for the manufacture of a
medicament for the treatment of gastro-oesophageal reflux disease. '

9. Useaccordingmanyoneofclaimsl-S'forthemmufactumofamadicamentforth'e o
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10. Use of a compound according to any one of claims 1-5 for the manufacture of a
medicament for GORD-related or non-GORD rejated asthma, belching, coughing, pain,
cocaine addition, hiccups, IBS, dyspepsia, emesis or nociception.

preparation comprising a compound of formula I.

1o 12. A method for the treatment of gastro-oesophaegeal reflux disease which¥ethod
comprises treating a subject suffering from said condition with a pharmaceutical

‘ preparation comprising a compound of formula L

13. A method for the treatment of regurgitation in ihfanm which method é.bmprises
15 treating a subject suffering from said condition with a pharmaceutical preparation
comprising a compound of formula L

14. A method for the treatment of GORD-related or non-GORD related asthma, belching,
coughing, pain, cocaine addition, hiccups, IBS, dyspepsm. emesis or noc:cepuon which

'. 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

“as 35 diluents, excipients or inert carriers.

' 16. A pharmaceutical formulation according to claim 15 for use in the inhibition of
i """ transient lower oesophageal sphincter relaxations.
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17. A pharmaceutical formulation according to claim 14 for use in the treatment of gastro-

oesophageal reflux disease.
18. Apharmweuﬁcalfo:mulaﬁonmordingtoclaiml4foruseinthemmhtof
s regurgitation in infants. 196
of‘“"’bw |
i 19, Apmcmforthcprepamﬁonofacompoundofthnfémlalmm i m&h 1
wherein ‘
. ‘ ’Lﬁ"" 1! e

a) a compound of formula If AT

- P

10 : ‘
\ ZHN ﬁmx @in
¢ e

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

suchas-CCH;(OCI—IgCI-Ig)Q.Zisapmtectinggroupsmhast—butyloxyc@onylanins
15 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 1 employing an .

appmpﬁateN—pmtecwdaminoacidesﬁerinwhichkaisasdeﬁnedabove,Wisgpmtecﬁng'

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

phosphinic acid derivative in which R, is as defined above in formula I, X and Y are as
20  defined in formula II, and a base such as lithium diisopropylamide,

ZHN + ﬁ-—. Base
; | ow éwx _—

e Scheme 1
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is converted optionally by an N-alkylation reaction in order to introduce Ry if Ry is desired
to be not equal to hydrogen, and thereafter a hydrolytic reaction to obtain a compound of
formmia I

’ , R+ g—*H {an
| Y

wherein Ry, Rs and Ry are as defined above in formula I, and if suld
compound is converted into another compound of the formula I, a resulting mixture of
isomers is separated into the individual isomers and/or a resulting salt obtained in this

¢ 10 process is converted into the free compound of the formula IIJ or into another salt and/or, if
deshed.amsxﬂﬁngﬂeecompmmdofﬂwfomnﬁamiscoavertedimoasaltmcpmspond
to the above definition; | |

)
w

or a compound of formula Il is converted by a reductive reaction, optionally an N-
15 alkylation reaction if Ry is desired to be not equal to hydrogen, and finally a hydrolytic
reaction to obtain a compound of formula IV
!
Rr“ (S"H"H W)

3 1

. »  wherein Ry, Ry and Ry are as defined above in formula I, and if desired, a resulting

‘ compound is coriverted 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,
ey if desired, a resulting free compotnd of the formmia IV is converted into a salt to

25 comespond to the above definition;
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or a conspound of formula Il is converted by a reductive reaction foﬂowed bya
deoxohalogenation reaction, optionally sn N-alkylation reaction in order to introduce Ry if
Ry is desired to be not equal to hydrogen, and finally a hydrolytic reaction to cbtain a
compound of formula V

wheremk;,R;and&masdeﬁmdaboveinfomﬂa!mdﬂalowahalem%mandxf
deﬁmd,amﬂmgwmmdwmwnedmmmmermmpomdofthe formula V, a

’ 1o resulting mixture of isomers is separated into the individualisomrsaﬂdlora@ﬁﬁng salt
obtainediuthispmmssiswnvminmmﬂmmmpomdoﬁhefonmmvmmo _
another salt and/or, if desired, amsulungfmecompoundofﬁwfomulav is converted into

a salt to correspond to the above definition; ‘

15 or b) a compound of formula VI

Vi)
@ . o
mwhichk;.andk;masdaﬁnadaboveinfmmulaLthydmgmorapmmunggmup
% suchasms(OCHzCHm,szagtoupthatcanbemvertedmwNﬂzgtmp andY:s
hydrogen ov a protecting group such as lower alkyl, whwhcompoundofformula‘ffmay
haveheensynthemmdbyaconmonmuonmcmﬂmgwsmcmeZem;ﬁoymgan
gy 2,3-cpoxypropyl derivative, such as an appropriate N-protected 2,3-epoxypropylamine
S derivative or an epichlorokydrin derivative, in which R; and R is as defined above in
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‘wherein Ry, Rs and Ry are as defined above in formula I, and if desired, a resulting

wny  amna
3

28

formula I, and a suitable protected phosphinic acid derivative activated by O-silylation, in
which X and Y are as defined in formula VT, and a Lewis acid such as anhydrous ZnCla,

}i*\" ; i
1« Iy

T \(<i + _ Lewis acid - 6 gé
Y Y
Rs R1 3 1 w“v‘éj .
0“‘0‘“‘- o e
Scheme 2 A Re
4

is converted by a reaction where the trimethylsilyl group is replaced by af'ydrogen atom, a
seaction where the T group as defined in forrnula V1 is converted to -NHR, wherein Ry is
as defined above in formula [, and finally a hydrolytic reaction to obtain 2 compound of

formula VII
R;—-H g-—H (Vi)
Y b

compound is converted into another compound of the formula VI, 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 VI 6 imto-antither salt anffor,
if desired, a resulting freecémpoundofthe formula VI is converted into a salt to
correspond to the above definition;

or a compound of formula VI is converted by a reaction where the trimethylsilyt group is
replaced by hydrogen, an oxidative reaction, a reaction where the T group as defined in
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formula V1 s converted to -NHR, whercin Ry is as defined above in formala I, and finally
a hydrolytic reaction to obtain a compound of formmla VI

e I

3 ! : B ARW

whereinR;,R';and&amasdeﬁnedaboveinfmm;laLmdif ired, i ,ﬁ:"o‘,:d;,,-ﬁ"
compound is converted into another compound of the formula VIII, aee *

process is converted into the free compound of the formula VIII or into another salt and/or,
if desired, a resulting free compound of the formula VII is converted into a salt to o
correspond to the above definition; |

or a compound of formula VI is converted by a reaction where the trimsthylsily! group is
replaced by kydrogen, a deoxohalogenation reaction, a reaction where the T group as

defined in formula V1 is converted to -NHR, wherein Ry is as defined above in formula L, -
and finally a hydrolytic reaction to obtain a compound of formula IX . -

u Halo
, Rr -H ).
: ﬁéﬂ

wherein R, Rs and Ry arc as defined above in formula I, and Halo is a halogen atom, and if
desimiamsultﬁ:gmmpomdismveﬂedimoanéﬂwwmpoundoﬂhpfomm,g '

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 orinto

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;

§ o saes A eatemavml Ao
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or c) a compound of formula XI

Halo i 5,286
-¥X (Xl) Y g iy
U e a?V , 4 /W

-CCH3(OCH,CHs),, U is an electron-withdrawing group, such as for instance -CN or —
COqE: which can be converted to a ~CHaNH; group, and Y is hydrogen or a protecting
group such as lower alkyl, and Halo is a halogen atom, which compound XTI may have
been synthesized by an addition reaction according to Scheme 3 employing an unsaturated
compound in which R, is as defined above in formula I, U and halo are as defined in
formula X1, and a suitable protected phosphinic acid derivative activated by Q-silylation,
in which X and Y are as defined in formula XI, '

R, \s" Halo ¢
U\f’ o O . —X
—X i Y

Halo 6\’ R

Scheme 3

is converted by a reaction where the U group is being converted to -NHR; wherein R, is as
defined above in formula I, and 2 hydrolytic reaction to obtain a compound of formula XTI

' Hal
Ry ° E—-H (X1)
&u
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wherein R; and R, 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 X1I, 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 XTI or into 4 %

into a salt to correspond to the above definition;

or d) a compound of formuta XIII

in which Ry, R; and Ry are as defined above in formula I, X is hydrogen or a protecting
group such as ~CCH3(OCH>CH;)s, and Y is hydrogen or a protecting group such as lower
alkyl, which compoﬁnd of formula XIT may have been synthesized by an addition reaction
according to Scheme 4 treating an unsaturated phosphinic acid derivative, in which Ry, Rs
and R are 2s defined in above in formula I, with S, a mercaptide ion (HS?) or
protected mercapto compound such as benzyl thiol in which case the protective group
thereafter is removed

O . H O
R‘:““ N g—-—-)( H—;——n '—'x
19 (i v
2 3 . Rg 1
Schem§ 4 |

is converted by a hydrolytic reaction to obtain a compound of formula XIV,
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in which Ry, Ry and R, are as defined above in formula I, and if desired, a resuiting
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
process is converted into the free compound of the formula XIV or into another salt and/or, ,?36
if desired, a resulting free compound of the formula XIV is converted into a salt 0 ant Wf )
correspond to the above definition. M.M"" :

20. Ethyl 3-[(diethoxymethyl)ethoxy)phosphory!}-2-flucro 4 wf:‘ o ::0‘ e

21. Ethyl (3-amino-2-fluoro-3-oxopropyl)(diethoxymethyl)phosphinate.

22. Ethyl (R)-(B-chlm‘o—2~hydmxypropyl)(l,ldkﬁoxye&ﬁ»hmpﬁm.
23. Ethyl (S)-(3-amino—2~hydroxypropyl)(!,l»diet;mxyethyl)phosphinate.
24. Ethyl (8)-(3-chloro-2-hydroxypropyl)(1,1-diethoxyethyl)phosphinate.
25. ‘Ethyl (R}-(S-amino—Z-hydroxypropyl)(l,l-diethoxyethyl)phosphinate.

26. (3-Amino-2-oxopropyl)(1,I-diethoxyethyl)phosphinate.
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ABSTRACT

Novel compounds of formula [ having affinity to one or more GABAy receptors, their
pharmaceutically acceptable salts and stereoisomers, as well as processes for their
s preparation, pharmaceutical compositions containing said therapeutically active
| compounds and the use of said active compounds in therapy.

R.

H
~N —H (1)
Ry bH
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R, representa hld:égmo, hidroxi, alquilo inferior, alcoxi inferior o halogeno;

R, representa hidroxi, mercapto, halégeno o m grupo oxo;

R, representa hidrogeno, alquilo inferior (opcionalmente sustitaido con idreaapifit
alcoxi inferior, tioalcoxi inferior o arilo); :

- R, representa hidrégeno, alquilo{ inferior (opcionalmente sustitaido con arilo), o arilo;

y sales farmaceuticamente aceptables y los esteroisémeros del mismo,
con la excepcidn de:.

i) el racemato de dcido (3-amino-2-hidroxipropil)fosfinico, y

i)  acido (2R/S, 3R)-(3-amino-2-hidroxibutil)fosfinico.

2. Uncompuesto acorde con la reivindicacion 1 en €l que

R, representa hidrogeno;

R, representa fliior, hidroxi o un grupo oxo;

R, representa hidrogeno; y




1
2 )

R, representa hidrégeno;
con la excepcién det racemato de 4cido (3-amino-2-hidroxipropilYfosfinico.

3. Acido (S—ammo-z-ﬂuompmpﬁ)fosﬁmm o una sal fannacmnmamem aceptable o ﬂg g
orvtty

los esteroisomeros del mismo. M,.w" e
| ‘ % ”
o k port ..mn'::‘ e 2

4. Acido (2RX3—ammno-2—ﬂumnpropﬂ)fosfmxw o wna sal farmaceuticamente
‘aceptable o los esteroisémeros del mismo. |

s, Acldo (3~mmm—2~oxo;mpﬂ)fosﬁmm o una sal farmaceuticamente aceptable o los
esteroisémeros del mismo. |

6. Acido (S)(3-amino-2-hidroxipropil Yosfinico o una sal farmaceuticamente aceptable

o los esteroisémeros del mismo.
7. Un compuesto 'ac(mlﬁ con la reivindicacidn 1 para usarlo en terapia.

8 Usodeun conqmsto acorde con cualqmera de las reivindicaciones 1 ab parala
fabricacion de un medwmnento para la mluwaén de relajaciones transitorias del esfinter

“esofigeo mferior.

9, Uso de un compuesto acorde con cualquiera de las reivindicaciones 12 6 parala
fabﬁcaciéndemmediaamﬁcpameltmmﬁemodcmfemadaddemﬂujogm :

4



esofageo.

10.  Uso de un compuesto acorde con cualquiera de las reivindicaciones 1 a6 para la
fabricacién de un medicamento para el tratamiento de regurgitacién en infantes. ?;jg

11.  Uso de un compuesto acorde con cualqulera de las reivindicacion Y

i 4 O‘
“\’l&“ ‘, ﬂ."

fabncaclén de un medicamento para asma relacionada o no con G':gl‘{m. eratfos, tos,

dolor, adiccidn a la cocaina, hipo, IBS, dispepsia, emesis o nocicepeion.

12, Un método para ¢l tratamiento de relajaciones transﬁonas del esfinter esofigeo
inferior que consiste en tratar a un paciente que sufre de dicho estado con una preparacién
farmacéutica que comprende un compuesto de la formula I,

13.  Un método para el tratamiento de enfermedad de reflujo gasiro-esofigeo que
consiste en tratar a un paciente que sufre de dicho estado con una preparacién

farmacéntica que comprende un compuesto de la formula 1.

14,  Unmétodo para el tratamiento de regurgitacion en infantes que consiste en tratar
aun pacicnte que sufre de dicho estado con una preparacion farmacéutica que comprende
un compuesto de la formula L.

15.  Unmétodo para el tratamiento de asma relacionada o no con GORD, eructos, tos,
dolor, adiceion a la cocaina, hipo, IBS, dispepsia, emesis o nocicepeion. que consiste en
tratar a un paciente que sufre de dicho estado con una preparacién farmacéutica que

5



comprende un compuesto de la formula L

16. Una pmpm farmacéutica gse comprende como ingrediente activo una
cantidad terapeuticamente aceptable del compuesto de cualquiera de las reivindicaciones
lao, opmmahnenm en asacmmén con diluentes, excipientes o portadores inertes.

17. Una preparacion farmacéutica acorde con la mvm&c}cmﬂ‘p&a Wi el
inhibicién de relajaciones transitorias el esfinter esoffgeo inferior_—=
~ | o P 3

— "o

18."  Una preparacién farmacéutica acorde con la reivindicacion 16 para usarla en el

~ tratamiento de enfermedad de reflujo gastro-esoffigeo.

19, Una pxepmcién farmacéutica acorde con Ia reivindicacion 16 para usarla en el
tratamiento de regurgitacion en infantes. |

i0n deuncénnmesmdelaférmulalabordeeon

20.  Un procedimiento para la preparac
la reivindicacion 1,

en ¢l que

a) un compuesto de la formula 11

WX |
s Ry {an
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en donde I{l y Ry correspondm a las deﬁmcmes dadas srriba en la formula I, X es
hldmgetw O Ul grupo pmtecm tal como -CCH,(OCH,CHy,),, Z es un grupo protector tal
como t-butiloxicarbonilo y Y es hidrégeno o un grupo protector tal como alquilo inferior.
y ese compuesto de la formula II puede haber sido sintetizado mediante mawi&tde; P 6,7

tal como alquilo inferior y Z comespo&e ala deﬁmclén aderTiied W ("
derivado de &cido fosfiico protegido do en ef que R, mespondealadeﬁﬁwléndadaamba
enlaformula L XyY cmmadenalmdeﬁmmmesdadasenlaf&mulaﬂ y una base
-talmmﬂdnsopwpﬂamxdadehm .

| | - Esqnem' 1 |
se convierte opcionalmente mediante una reaccién de N-alquilacién con el fin de
introducir R, si s desea que R, 1o sea igual a hidrégeno, y luego una reacciénhid_mliﬁca
. para obtener un compuesto de la formula I

am




-‘_en donde R,, R;, YR, cerresponden a las deﬁmclones dadas arriba en la fénm:la 1 y, si se
desea, un compuesw remﬂtante se conwerte en otro compuesto de la formula 1, una
' mezcla remﬂtantc de isdmieros se separa en los i momeros ‘individuales y/o una. sal resultante

¥

ahtamda en estgpmceso se convierte en ¢l compuesto hbre de 1a f6rmnla TH oen 0tta sal

Yo, smedesea,uncompuwto]ibmresultmﬂxdzlafémnﬂalﬂse cmv:terte en una sal que
'corresponda ala defmmxén anterior;

e smﬁ: Y netel

opmonabnmte una reaccion de N-alquilacién si se desea que R,no -sea”fé'lfal a‘m‘%gm‘o;”

Y ﬁnalmeme una reaccﬁm hidroltica paxa obtener un cmnpucsto de la férmula v

en-dondek;, ng&co;:respundéna las deﬁhiciones dadas amba en Ia formula 1, y, si se
d’esea,u un compuesto resultante se cqnvier_ta' en otro éoxﬁpuesto de la férmula IV, una
tezela resultante de isémeros sc sepata en los isomeros individuales y/o una sal resultante
obtenida en este proceso s convierte en el compuesto libre de la formula IV o en otra sal

y/o, sxsedemuucompmtolibrerwﬂtaﬁedelafénmﬂa[?s&con\um en una sal que

: comspond& ala deﬁmmém anterior; |

o 1n compuesto de la formnla I s¢ convierte, mediante una reaccién reductora seguida por
una mﬁién de d&cfxuhnlogcmciém opcionaimente una reaccién'de N-alquilacién, para

8
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&
introducir R, si s¢ desea que R, no sea ignal a hidrogeno, y finalmente una reaccion
hidrolitica para obtener un compuesto de la formula V
‘Halo ©
- : M |
| oH .
K, R | 3 97

compuesto de Ia formmla V, una mezcla resultante de isdmeros se sepam.m"los mémms
individuales y/o una sal resultante obtenida en este proceso se convierte en el compuesto

lihmdelaféwm‘ﬂaVomouasaiy/o, sisedesea,unaompuestoh"bremsultanw&ela
formula V sc convierte en una sal que corresponda a la definicion anterior;

pb)ﬁncompuestodelafbxmulaw

N
-/
T

T — X . |
Y (VD
‘ R i o 3

en donde R, y R, corresponden a las definiciones dadas arriba en la formula I, X es
hidrégeno o un gmpo protector tal c:mio ~CCHL{OCH,CH,),, T es un grupo que pucde
_ convertirse en un grupo -NH,, y Y es hidrégeno o un grupo protector tal como alquilo

9
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mferior, y ese compuesto de la formula VI puede haber sido sintetizado mediante una
reaccion de condensacién de acuerdo con el Esquema 2 empleando un derivado de 2,3- ‘

epoxipropilo, tal como un derivado de 2,3-epoxipropilamina o un derivado de
s epmclorc;lndrma N-protegido adecuado, en el que R, y R comresponden a las definiciones
dadas arriba en la formula 1, y 1 derivado de dcido fosfimico protegido adecuado activado
mediante O-sililacion, en donde X y Y corresponden a las definiciones dadas en Ia
- formula V1, y un 4cido Lewis tal como ZnCl, anhidro,

Esqugsmaz

se convierte mediante una reaccion en la que el grapo trimetilsililo es reemplazado por un
grupo hidrégenc, una reaccién en la que ol grupo T definido en Ia formula VI se convierte
en -NHR, en donde R, cotresponde a la definicién dada en la formula Ly finalmente una
reaccion hidrolitica para obtener un compuesto de la formula IV

™)




f@«

en donde R, R; v R, corresponden a las definiciones dadas arriba en la formula I,ysise
desea, un compuesto resultante se convierte. en otro compuesto de 1a formula IV, una
mezcla resultante de isdmeros se separa en los isémeros individuales y/o una sal resultante
obtenida en este proceso se convierte en el compuesto libre de la formula IV o en otra sal
y/0, si s¢ desea, un compuesto libre resultante de la fomiula IV se convierte en una sal que
corresponda a la definicién anterior;

gyttt

o un compuesto de la férmula VI se convierte, mediante una rcacc:@wmm que sl epinn

 trimetilsililo es reemplazado por hidrégeno, una reaccion de omdaclé ), SR e
23 M\ ,,.w\

la que el gropo T definido en la formula VI se convierte en N]ﬂlpc‘ﬁ‘ “donde R,

corresponde a la definicion dada en la formula 1, v finalmente una reaccidn hidrolitica para

 obtener un compuesto de Ia formula I

()

en donde R;, R, y R, corresponden a las definiciones dadas arriba en la formula L y si se
desea, un compuesto resultante se convierte en otro compuesto de la formula I, una
mezcla resultante de isdmeros se separa en los isémeros individuales y/o una sal resultante
obtenida en este proceso se convierte en el compuesto libre de la formula I o en ofra sal
y/o, si se desea, un compuesto libre resultante de la férmula 11T se convierte en una sal que
coﬁesptmda a 1a definicién anterior;

11
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om compﬂ#sto de 1a formula VI se convierte, mediante una reaccién en Ia que el grupo
| mmctdsxhlo es reemplazado por hidrégeno, una reaccién de oxohalogenacién, una
reaccién en Ia que el grupo T definido en la formula VI se convierte en -NHR, en donde

R, comesponde 2 la definicién dada cn Ia formula 1, y finalmtentc una reaccién hidrolitica
 para obtener un compuesto de la formula V | |

Halo O _
H | C awe ™
R‘MWH Rl ‘M
D oH -
o R, 1 M...,\c:::':““"“ ‘

en donde R,, Ry y R, corresponden a las definiciones dadas arriba en la formula 1, y Halo
-&sunétomodehalégénb,ysisedesca,uncoumuestoresultan&seconviemehom
| com;mem de la formula V, una mezcla resultante de isbmeros se separa en los isémeros
individuales y/o uma sal resultante obtenida en este proceso se convierte en ¢l compuesto
\libm de la formula V\ov en ofra sal y/o, st se desea, un compuesto libre resultante de la |
fé.nimla_ V se convierte en una sal que corresponda a la definicién anterior; |

0 ¢) un compuesto de la formula VII

Halo O
X

oY
1

(Vi

en donde R, corresponde a la definicion dada arriba en la formula 1, X es hidrégeno o un

12
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grupo protector tel como -CCHB(OCHchg)z, U es un grupo que retira electrones, tal

o gmno-CNoCﬂzthwzpuede convertirse en un grupo -CH,NH,, y Y ‘es hidrégeno o un

grupo protector tal como alquilo inferior y Halo es un dtomo de halégeno, y ese

compuesto de 1a formula VII puede haber sido sintctizado mediante una reaccién de

“'admén de acuerdo con el Esquema 3 empleando un compuesto insaturado en el que R, s

corresponde a Ia definicitn dada arriba en Ia formula 1, U y halo compsponti®}l 555

definiciones dadas en Ia fommula VIL y un derivado de &cido fosfiico ._,.. : '

"momo-mMMmmdmdeXchmspondmahsdm dm‘lb’é
1a formula VIL

N

7%

| /
Yoo

Halo oY

Esquema 3

se convierte, mediante nna reaccién en la que el grupo U se convierte en -NHR, en donde
- Ry comresponde a la definicion dada arriba en la formula I, v una reaccién hidrolitica para
obtener un compuesto de la formula VI -

(Vi)



/’
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" endonde R,y R,; corresponden a las &eﬁniciénes_ dadas arriba en la formula I, y Halo es
un atomo de halégeno, y si se desea, un compuesto resultante sc convierte en otro
compuesto de la formula VIII, una mezcla resultante de isémeros se separa en los isémeros
individuales y/o una sal resultante obtenida en este proceso se convierte en el compuesto
libre de la formula VIII o en otra sal y/0, si se desea, un compuesto libre resultante de la
formula VII se convierte en una sal que corresponda a la definicién anterior;

o
5 '4““‘ =
o ®

o d) un compuesto de la formula IX opcionalmente como un estereoi

donde R,, R, y R, corresponden a las definiciones dadas arriba en la férmula I, Z es un
grupo protector tal como t-butiloxicarbonilo y Halo es un dtomo de halogeno, v ese
compuesto de 1a formula IX puede haber sido sintetizado mediante una reaccién de
susﬁmdi_én de acuerdo con el Esquema 4 empleando un compuesto electrofilico en el que
Ry Ry R, 'cur:esp;nden a las definiciones dadas arriba en la formula I, L s un grupo
saliente tal éoma-yodo, X y Halo corresponden a las definiciones dadas arriba, y dcido
fosfinico activado mediante O-sililacién,

14




en donde R,, R, v R, comesponden a las definiciones dadas arriba en la formula ], ysise

desea,mmmnpaestoremhmmmmwm‘te en otro compuesto de la formula V, slse_
desea, una mezcla resultante de isémeros se separa en los mémmmdmdmlesy/om
sal resultante obtenida en este proceso se convierte en el compuesto libre de la férmula
V o'en otra sal y/o, s se desea, un compuesto libre resultante de la formula V se convierte
mmsﬂquecﬁrmpondaaladéﬁzﬁciénmm_ |

oc)un compueéto de 1a foromla X1

15
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| en donde R,, R, y R, corresponden a las defimiciones dadas arriba en 1a f@mllh‘ﬁ X
hidrégeno o un grapo protector tal como -CCH(OCHCH ), y Y es'l’:i’drégeno ) ! ok
protector tal como alquilo inferior, y ese compuesto-de la f6m

sintetizado mediante una reaccién de adicién de acuerdo con el Esque;a :tratando un
\ﬁerivado de &cido fosfinico insaturado en el que R,, R, y R, comesponden a las
definiciones dadas arriba en la fornmila I, con H,S, un ion de mercaptido (HS) o un.
mmwe@to de mercapto protegido tal como bencilotiol caso en el cual el grupo protector

se remueve luego

Esquema 5

se convierte mediante una reaccién hidrolitica para obtener un compuesto de la
- formmula XTI,

16



-mﬁzﬁam&ﬂtanhedeisé&xmnswsepmmhsismmsindiﬁdmlesf ol

obtenida en esﬁepmcesose_cmviem-enel cmnpuem libre de la formula Xﬂ‘;een otra sal
¥/0, si se desea, un compuesto libre resultante de la formula XII se conviette en upa sal

21
3.

u
25, |

26.

que corresponda a la definicion anterior.

3-{(dietoximetil)(stoxi)fosforil]-2-fluoropropanoato de etilo.
(3-amino-2-fluoro-3-oxopropil){(dietoximetil)fosfinato de etilo.
(R)-(3~cloro-2-hidroxipropil)(1, 1-dictoxietil)fosfmato de etilo.

(5)-3-amino-2-hidroxipropil (1, 1-dietoxietil}fosfinato de etilo.

(8)-(3~cloro-2-hidsoxipropil)(1, 1-dietoxietil)fosfinato de etilo.

 (R)-(3-amino-2-hidroxipropil X 1, 1-dietoxietil)fosfinato de etilo.

17
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27.  (3-amino-2-oxopropilX 1,1-dietoxietil)fosfinato.
28. (ZR}S{dibencila@ino)-Z-ﬂuom- 1-propanol

29 (2R}$—amino~2—ﬂumo—l-mpmml

30. tembutil(ZR)—Z—ﬂuoro-3-hi(h°oxipmpﬂcérbamato.

31.  terc-butil{2R)-2-fluoro-3-yodopropilcarbamato.

ES TRADUCCION FIEL Y COMPLETA, de Ia cual queda copia en los archivos de esta
oficina de traducciones, para su confrontacién y a la que me remito.

B_erechos de Traduccion: $162.000,00

BOGOTA, 25 DE NOVIEMBRE DEL 2000,

P RIGAY, (YT 2o T M_ﬁj—'; ;

" Mria Luiss Brigerd #¢ X

intirprete Oticial
— ma GTONR doi Min, du Justiep
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NEW COMPOUNDS

Field of the invention

The present invention is related to nove},compounds having affinity to one or more
GABAp receptors, as well as to their ﬁﬁarmaiéﬁtically acceﬁtable salts and stercoisomers.
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
Reflu

Gastro-oesophageal reflux disease (GORD) is the most prevalent upper gastrointestinal
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 hypotonic lower oesophageal sphincter. However recent
research (e.g. Holloway & Dent (1990) Gastroenterol, Clin. N. Amer. 19, 517-535) has
shown that most reflux 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 GORD.

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

thereby prevent reflux.

Pharmaceutical compositions comprising a local anaesthetic, adapted to inhibit relaxation
of the lower oesophageal sphicter are disclosed in WO 87/04077 and in US 5,036,057.
Recently GABAp-receptor agonists have been shown to inhibit TLOSR which is disclosed

in WO 98/11885.
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GABAg receptor agonists

GABA (4-aminobutanoic acid) is an endogenous neurotransmitter in the central and
peripheral nervous systems. Receptors for GABA have traditionally been divided into
GABA, and GABAg receptor subtypes. GABAR receptors belong to the superfamily of G-
protein coupled receptors. GABAjg 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
(IBS) and as prokinetic and anti-tussive agents. GABAg 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 (WO 98/11885).

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

aminopropyl)methy] phosphinic acid, as a potent GABAp receptor agonist, in therapy. EP

0181833 discloses substituted 3-aminopropy! phosphinic acids (or more correctly 3-
aminopropy! phosphinic acids) which are found to have very strong affinities towards
GABAGg 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 GABAp receptor agonists. These compounds are stated
1o 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 B-
catbon of the butyl chain. Structure-activity relationships of several phosphinic acid
analogues with respect to their affinities to the GABAy receptor as well as their muscle
relaxant effect are discussed in J. Med, 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-hydroxypropyl)methyl phosphinic acid than with baclofen
without the cccurrence of unwanted CNS effects.

H
LR res
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Qutline of the invention

The present invention provides novel compounds of the formula [

H R, .
L.
o

1

RY
R,

wherein '
Ry represents hydrogen, hydroxy, lower alkyl, lower alkoxy or halogen;

R; represents hydroxy, mercapto, halogen, or an oxe group;

R; represents hydrogen, lower alkyl (optionally substituted with hydroxy, mercapto, lower

_alkoxy, lower thioalkoxy or aryl);

R4 represents hydrogen, lower alkyl (optionally substituted with aryl), or aryl;
and pharmaceutically acceptable salts and the stereoisomers thereof,

with the exceptions of:

i) the racemate of (3-amino-2-hydroxypropyl)phosphinic acid, and
i) (2R/S, 3R)~(3-amino-2-hydroxybutyl)phosphinic acid.

In a preferred embodiment

R, represents hydrogen;
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R, represents fluore, hydroxy or an 0X0 group;

Rj represents hydrogen; and

R4 represents hydrogen;

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

Even more preferred compounds are (3-amino-2-fluoropropyl)phosphinic acid, (2R)-(3-
amino-2-fluoropropyl)phosphinic acid, (3-amino-2-oxopropyl)phosphinic acid and (5)-(3-
amino-2-hydroxypropyl)phosphinic acid.

Most prefetred the compound is (2R)~(3-amino-2-flucropropy!)phosphinic acid.

Within the scope of the invention, it is to be understood that when R; is an oxo group the
bond between Ry and the carbon is a double bond.

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, 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-Cy alky! group
such as a pentyl, hexyl or heptyl group.

Lower alkoxy is, for example, C}-C4 alkoxy, such as methoxy, ethoxy, n-propoxy or n-
butoxy, also isopropoxy, isobutoxy, secondary butoxy or tertiary butoxy, but may also be a
Cs-C7 alkoxy group, such as a pentoxy, hexoxy or heptoxy group.
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Lower thioalkoxy is, for example, C;-C4 thioalkoxy, such as thiomethoxy, thicethoxy, n-
thiopropoxy or n-thiobutoxy, also thioisopropoxy, thioisobutoxy, secondary thiobutoxy or

* tertiary thiobutoxy, but may also be a C5-Cy thioalﬁaxy group, such as a thiopentoxy,

thichexoxy or thioheptoxy 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 [ of the invention are of amphoteric 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, suifuric, or phosphoric acid or organic acids such as sulfonic acids and
carboxylic acids. Salts with bases are, for example, alkali metat salts, e.g. sodium or
potassium saits, 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 stereocentre is present in the molecule, the compounds according to
formula I can be in the form of a stereoisomeric mixture, i.e. a mixture of diastereomers
and/or racemates, 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 TLOSR,
and thus for the treatment of gastro-cesophageal 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-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, (J Med Chem, {1995) 3297-3312 and The GABA
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.

Preparation

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

the following methods.

a) A compound of formula I}

ZHN\HX\[/%—-X )
oY

o 0
R; R,

in which R, and R; are as defined above in formula I, X is hydrogen or a protecting group
such as -CCH;(OCH;CHj),, 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 II may
have been synthesized by a condensation reaction according to Scheme 1 employing an
appropriate N-protected amino acid ester in which R 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
pbosphinic acid derivative in which R, is as defined above in formula I, X and Y are as
defined in formula I, and a base such as lithium diisopropylamide,
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ZHN
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R, ) 1

is optionally converted By an N-alkylation reaction in order to introduce Ry if R4 is desired
to be not equal to hydrogen, and thereafter a hydrolytic reaction to obtain a compound of

formula ITI

0
' an

wherein R,, R; and R4 are as defined above in formula I, and if desired, a resulting
compound is converted into another compound of the formula I, 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 ITI or into another salt and/or, if
desired, a resulting free compound of the formula I is converted into a salt to correspond

to the above definition;

or a compound of formula Il 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

OH

RN

Rs

H

i
B—H (V)

OH
R,
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wherein Ry, R; and R, are as defined above in formula [, 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 II is converted by a reductive reaction followed by a
deoxohalogenation reaction, optionally an N-alkylation reaction in order to introduce Ry if
Ry is desired to be not equal to hydrogen, and finally a hydrolytic reaction to obtain a
compound of formula V

.

" wherein Ry, R; and Ry 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 b) a compound of formula VI

T ﬁ—x V)
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in which Ry, and R; are as defined above in formula I, X is hydrogen or a protecting group
such as -CCH3(OCH;CHs3),, T is a group that can be converted to a-NH; 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
derivative or an epichlorohydrin derivative, in which R, and R; is as defined above in
formula I, and a suitable protected phosphinic acid derivative activated by O-silylation, in
which X and Y are as defined in formula V1, and a Lewis acid such as anhydrous ZnCl,,

}i’\/ S
' 0 o 0
T - Fi'-—x }} Lewis acid T |I=I'-—x
oy — oy
R, " ' :+ R,
-Scheme 2

is converted by a reaction where the trimethylsilyl group is replaced by a hydrogen atom, a
reaction where the T group as defined in formula V1 is converted to -NHR, wherein R, is
as defined above in formula I, and finally a hydrolytic reaction to obtain a compound of

formula IV

?
;\ P—H (V)
é

wherein Ry, R; and R, 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 VI 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 -NHR, wherein Ry is as defined above in formula I, and finally
a hydrolytic reaction to obtain a compound of formula I

‘ TH\H)TEEH (ny

wherein Ry, R; and R, are as defined above in formula I, and if desired, a resulting
compound is converted into another compound of the formula ITI, a resulting mixture of

10

15 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 ITI is converted into a salt to correspond

to the above definition;

1 oracompound of formula VI is converted by a reaction where the trimethylsilyl group is

Q replaced by hydrogen, a deoxohalogenation reaction, a reaction where the T group as
o defined in formula V1 is converted to -NHR, wherein Ry is as defined above in formula [,
L and finally a hydrolytic reaction to obtain a compound of formula V

Halo

....' 0
: n il
= R+ FI’—'H V)
OH
R, 1

-

LE 3 [ X2 3]
. LI
e
. ¥
e . .

o
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»
e
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wherein Ry, R3 and R, 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, 2
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
asaltto corr&sporid to the above definition;

or ¢) a compound of formula VII

Halo O

u’l\r'l?'"x (vl
oY

R,

in which R, is as defined above in formula I, X is hydrogen or a protecting group such as
-CCH3(OCH,CH3);, U is an electron-withdrawing group, such as for instance —CN or —
CO,Et which can be converted to a -CH,NH, group, and Y is hydrogen or a protecting
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
unsaturated compound in which R; 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 O-
silylation, in which X and Y are as defined in formula VII,

Halo Q
R, ,\sr’ alo 0
U, = + (o M U P—X
P—x — ¥
Halo 5 1
Y

Scheme 3
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is converted by a reaction where the U group is being converted to -NHR,, wherein Ry is as
defined above in formula I, and a hydrolytic reaction to obtain a compound of formula VIII

Halo O

R.—H\)ngu (VIR

R,

wherein R, and R, 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 and/or a resulting salt
obtained in this process is converted into the free compound of the formula VIII or into

10 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;

or d) a compound of formula IX optionally as an individual stereo isomer
N P—H X
A o
\S -

in which R, Rz and R, 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 electrophilic compound in which Ry, Rs and Ry are as defined above, L is a leaving group
such as iodo, Z and Halo are as defined above, and phosphinic aéid activated by O-

15

3
3
1

(X}

a
»

L) 1 Yt4n
*1% ¥ -
. e

silylation,

rSy »
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»
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R3 Ri1 SSI R4 Halo c'?
‘ N P—
B/ AL w L d N
R4 Halo Osg” R3 Ri “s<
S |
Scheme 4

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

wherein R, R; and R, are as defined above in formula I, and if desired, a resulting
compound is converted 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

10 . and/or, if desired, a resulting free compound of the formula V is converted into a salt to
correspond to the above definition;

or ¢) a compound of formula XI

: H SH ﬁ
QY

15

in which Ry, R; and R4 are as defined above in formula I, X is hydrogen or a protecting

group such as -CCH3(OCH>CH;3),, and Y is hydrogen or a protecting group such as lower

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 Ry; Ry
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and R, are as defined in above in formula I, with H,S, a mercaptide ion (HS) or a
protected mercapto compound such as benzyl thiol in which case the protective group

thereafter is removed
0 : SH O
|
RTHWEwX R:’*HWQ"X
Rs R, v R, R, CBY

Scheme 5

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

R-«ng—-H (X

in which Ry, Ry and Ry are as defined above in formula I, and if desired, a resulting
compound is converted into another compound of the formula XTI, 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 XI1 is converted into a salt to

10

correspond to the above definition.

2 Examples

Example 1. (3-Amino-2-fluoropropylyphosphinic acid

2 To an ice bath cooled solution of ethyl (3-amino-2-fluoro-3-
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oxopropyl)(diethoxymethyl)phosphinate in THF (tetrahydrofuran) was added 1 M BH,-
‘THF while under an argon atmosphere. After 10 minutes, the solution was heated to reflux

10

d

15 o 45,44/

for 2.5 h. The solution was cooled to room temperature and 6 N HCI (200 mL) was added.
The THF was removed by rotoevaporation and the agueous layer refluxed for 2.5 h. The
solution was cooled and evaporated, The residue was purified by ion exchange columin
chromatography (DOWEX® S0WX-8-200, H' form, 3.5 x 4.0 cm). The ion exchange resin
was pre-washed with 2:1 methanol/water (400 mL). The crude product dissolved in1:1
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 mL totally) were combined and evaporated to give 645 mg (34%) of (3-
anﬁno~2-ﬂuompmpyl)phosphinic acid as a white solid. Data: mp 203-207 °C; Re=0.35 B
(60:40:1 methanol, methylene chloride, concentrated ammonium hydroxide); 'H NMR

(300 MHz, D;0) 8 7.1 (d, /= 528 Hz, 1H), 5.18 (dm, J = 54 Hz, 1H), 3.28-3.45 (m, 2H),
1.65-2.23 (m, 2H); C NMR (125 MHz, D,0 + Dioxane)  87.8 (d, J= 170 Hz), 443 (4d,
J=12.6,21.6 Hz), 35.6 (dd, J =202, 86.5 Hz); APIMS: m/z = 142 (MAH)". |
inic acid

Example 2. {S)-{3-Amino-2-hydrox

A mixture of ethyl (S)—(S-ammo-z—hydmxypropyl)(l ldlemoxyethyl)phosphmate (1.0g,
3.5 ramol) and concenmted HCl (50 mL) was heated to reflux for 2 h. The solution was
cooled to room tcmperature and evaporated. The residue was dissolved in methanol (100
ml) and treated with propylene oxide (2 mi) at room temperature. Aﬁetthemxxmrewas :
stirred for 5 hours, the precipitated solid was collected by decanting off the solvent. The
solid was dried with 2 stream of argon to give 220 mg (45%) of (5)-(3-amino-2-
hydroxypropyl)phosphinic acid as a white solid, Data: "H NMR (300 MHz, D,0) 8 7.1 (4,
J'= 540 Hz, 1H), 4.2 (m, 1H), 2.9-3.2 (m, 2H), 1.7-2.0 (m, 2H); *'P NMR (121 MHz, D;0)
8242 (4, J= 522 Hz); FABMS: m/z =140 (M+H)"; [a]pat 20°C=+8 °(0.5% in 0.IM
HCH.
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Example 3. (R)-(3-Amino-2-hydroxypropylphosphinic acid

A mixture of ethyl (R)-(3-amino-2-hydroxypropyl)(1, 1-diethoxyethylphosphinate (0.9 g,
3.2 mmol) and concentrated HCI (50 mL) was heated 16 reflux for 2 h. 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. Afier 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 260 mg (59%) of (R)-(3-amino-2-
hydroxypropyl)phosphinic acid as a white solid. Data: '"H NMR (300 MHz, D,0)$7.1(d,
J = 540 Hz, 1H), 4.2 {m, 1H), 2.9-3.2 (m, 2H), 1.7-2.0 (m, 2H); *'P NMR (121 MHz, D;:0)
823.9 (d, J= 525 Hz); FABMS: m/z =140 (M+H)"; [ct]p at 20 °C = -8° (0.5% in 0.1M
HC).

Example 4. (3- o-z-oxopmpyl)gbosghmw acid

A sample of ethy!(3~amino-2-oxopropyl)(l.l-diethoxyethyl}phosplﬁnate (8.11 g,21.0
mmol) was dissolved in 3 N HC} (400 mL) which was previously deoxygenated by

~ bubbling Na through the solution. The mixture was stirred for 14 h at room temperature

and then concentrated. The residue was coevaporated with methanol. The residue was
then dissolved in methanol (10 mL) and propylene oxide was added (10 mL). The mixture
was stizred for 6 h and the resulting precipitate isolated by filtration. The solid was washed
with cold methanol and dried under vacuum at 50 °C t6 give 2.1 g (73%) of (3-amino-2-
oxopropyl)phosphinic acid as an off-white solid. Data: mp 126-127 °C; Re=0.64 (85:15
methanol, water); "H NMR (300 MHz, D;0) 8 7.13 (4, J = 551 Hz, 1H), 4.14 (s, 2H), 3.14
(d,J'= 18 Hz, 2 H); *C NMR (75 MHz, D;0 + Dioxane) § 199.5, 49.2, 473(d,J=69

 Hz); FABMS: m/z = 138 (M+H)".

Example 5. (2R)~(3-Amino-2-fluoropropyl)phosphinic acid

Ammonium hypophosphite (73.8 g, 0.89 mol) was added to 3 necked 2-L, flask equipped
with a2 mechanical stirrer, thermometer, addition funnel and an argon bubbler. The flask

~was placed in a water bath at room temperature and N,0-Bis-(trimethylsilylacetamide
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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

15

20

30

addition of BSA, the reaction mixture was heated to 45-48 °C and maintained at this
temperature for 1 h. The reaction was cooled to room temperature and 4 solution of fert-
butyl (2R)-2-fluoro-3-iodopropylearbamate (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 h. 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
methanol, The filtrate was concentrated and the residue placed under high vacuum (0.1
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 ina
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 sotids 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 H* form (500 g, 8x15 cm) column eluting 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-fluoropropylphosphinic acid as a white solid (3.12 g, 24%).

TH NMR (300 MHz, D;0) § 7.90 (s, 0.5 H), 6.15 (s, 0.5 H), 5.12-5.29 (m, 0.5 H), 4.92-
5.10 (m, 0.5 H), 3.12-3.42 (m, 2H), 1.74-2.26 (m, 2H).

The following intermediates were used in the preparation of compounds of the invention.
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(intermediaté to the compound according to Example 1)

A mixture of ethy! (diethoxymethyl)phosphinate (26.0 g, 133 mmol) and 1,1,1,3,3,3-
hexamethyldisilazane (28 mL, 133 mmol) was heated to reflux for 2 h under an argon
atmosphere., The mixture was cooled fo room temperature and flucrogcrylate (10.5 g, 89.0
mmol) was added. The reagents were heated to 60 °C for three days under an argon 5
atmosphere. The mixture was cooled to room temperature, diluted with ethyl acetate (300
mL), washed with 1 N HCI (2 x 150 mL) and saturated sodium chloride (100 mL). The
organic layer was dried over MgSOy, filtered, and evaporated to give 32.0 g of a yellow

oil. The residue was purified by coloumn chromatography on a wet-packed silica gel
column (6 x 30 cm) eluting with 97:3 methylene chloride/methanol. The appropnate
fractions were combined and evaporated to give 16.0 g (57%) of ethyl 3-
[(diethoxymethyl)(ethoxy)phosphoryl}-2-flucropropanoate as a clear oil. Data: 'HNMR
(300 MHz, CDC!;;) $5.32 (dm, 1H), 4 67~4 77 (m, 1H), 4 18-4. 32 (w, 2H), 3. 58-3 91 (m,
4H), 2.30-2.62 (m, 2H), 1.20-1.41 (m, 9H). ~ - -

Example I2. Ethyl (3-amino-2-fluoro-3-oxopropyl)(diethoxymethyl)phosphinate

(intermediate to compound d according to example l)

To a solution of ethyl 3-{(diethoxymethyl)(ethoxy)phosphoryl]-2-fiucropropanoate (16.0 g,
51.1 mmol) in ethanol (22 mL) was added concentrated ammonium hydroxyde (1448 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

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-fluoro-3- ‘
oxopropy!)(diethoxymethyl)phosphinate as a clear oil. Data: 'H NMR (300 Mz, CDCl)
8 6.43 (s, 1H), 5.70 (s, 1H), 5.21-5.49 (dm, 1H), 4.7 (dd, 1H), 4.18-4.31 (m, 2H), 3,65-3.91 _
(m, 4H), 2.21-2.81 (m, 2H), 1.30-1.40 (m, 3H), 1.20-1.28 (m, 6H).
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Example I3. Ethyl (R)~(3-chloro-2-hydroxypropyl)(1,1-diethoxyethyl)phosphinate
(intermediate to the compound according to Example 2)

After a mixture of ethyl (diethoxyethyl)phosphinate (15.0 g, 71 mmol) and toluene was
evaporated to dryness, the residue and 1,1,1,3,3,3-hexamethyldisilazane (13.2 g, 82 mmol)
was heated to reflux for 3 h under an argon atmosphere. The mixture was cooled to room
temperatare and evaporated. (R)-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
methylene chloride and water, The organic layer was washed with water, dried over
MgS0y, filtered, and evaporated to give 20.7 g of a yellow oil. The residue was dissolved
in methanol (150 mL) containing {% acetic acid and the solution was stirred over night.
The solvent was removed to give 17.7 g (82%) of ethyl (R)-(3-chloro-2-
hydroxypropyl)(1,1-diethoxyethy!)phosphinate as a clear oil. Data: 'H NMR (500 MHz,
CDCl3) 5 4.3-4.4 (m, 1H), 4.1-4.3 (m, 2H), 3.5-3.8 (m, 4H), 1.9-2.4 (m, 2H), 1.5 (dd, J =
2.3, 11.4 Hz, 3H), 1.32-1.37 (m, 3H), 1.18-1.24 (m, 6H).

Example 14. Ethyl (S)-(3-amino-2-hydroxypropyl)(1,1-diethoxyethyl)phosphinate .
(intermediate to the compound according to Example 2) '

A solution of (R)-(3-chlorc-2-hydroxypropyl)(1,1-diethoxyethyl)phosphinate (5.0 g, 17
mmol} in ethanol containing 9% 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
méthylene chloride/methanol (5-8% MeOH) containing 5% triethylamine. The appropriate
fractions were combined, evaporated and diluted with methylene chloride and water. The
aqueous fayer was pH adjusted by the addition of a few mL of 10% aqueous NayCO; and
repeatédly extracted with methylene chloride. The combined organic layers were dried
aver Na;8Q, and evaporated to give 1.2 g (26%) of ethyl (8)-(3-amino-2-
hydroxypropyt)(1,1-diethoxyethyl)phosphinate as a clear oil. Data: 'H NMR (300 MHz,
CDCl;) 8 4.40-4.55 (b, 1H), 4.10-4.30 (m, 2H), 3.55-3.80 (m, 4H), 3.20-3.30 (m, 1H),
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3.00-3.10 (m, 1H), 2.00-2.40 (m, 2H), 1.45-1.53 {dd, /= 3.4, 11.7 Hz, 3H), 1.30-1.40 (m,
3H), 1.15-1.25 (m, 6H).

Example 15. Ethyl (S)-(3-chloro-2-hydroxypropyl)(1,1-diethoxyethyphosphinate
(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 1,1,1,3,3,3-hexamethyldisilazane (13.2 g, 82 mmol)
was heated to reflux for 3 h under an argon atmosphere. The mixture was cooled to room
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
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
MgSO,, 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-
hydroxypropy!)(1,1-diethoxyethyl)phosphinate as a clear oil, Data: 'H NMR (500 MHz,
CDClL) 8 4.4 (m, 1H), 4.2-4.3 (m, 2H), 3.6-3.8 (m, 4H), 1.9-2.4 (m, 2H), 1.5 (dd, J= 2.3,
11.4 Hz, 3H), 1.32-1.37 (m, 3H), 1.18-1.24 (m, 6H).

Example I6. Ethyl (R)-(3-amino-2-hydroxypropyl)(1,1-diethoxyethyl}phosphinate
(intermediate to the compound according to Example 3)

A solution of (S)-(3-chloro-2-hydroxypropyl)(1,1-diethoxyethyl)phosphinate (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 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% 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 Na;COs3 and
repeatedly extracted with methylene chloride. The combined organic layers were dried
over NazS0, and evaporated to give 0.9 g (19%) of ethyl (R)-(3-amino-2-
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hydroxypropyl)(1 ,l-diethcxyethyl)phosphinaie as a clear oil, Data: 'H NMR (500 MHz,

CDCl;) 6 4.1-4.3 (m, 2H), 4.05 (b, 1H), 3.60-3.80 (m, 4H), 2.4-2.9 (m, 2H), 1.7-2.1 (m,
2H), 1.4-1. 5 (dd,3H), 1.3-1.4 (m, 3H), 1.2 (m, 6H).

Example 17. (3-Amino-2-oxopropyl)(1,1-diethoxyethyl)phosphinate (intermediate to the
compound according to the Example 4)

To a solution of diisopropylamine (3.0 mL, 21 mmol} in THF (5 mL) at-10 °C was added
dropwise n-BuLi (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-diethoxyethyl)(methylyphosphinate (4.80 g, 21.0
mmol) in THF (5 mL) was added dropwise, After the addition, the solution was stirred at
~78 °C for 1h. A solution of N-Boc-glycine methy! ester (810 mg, 4.3 mmol) in THF (15
mL) was added dropwise. After the addition was complete, the reaction mixture was
stirced for 45 minutes. Acetic acid (1.2 mL, 21 mmol) 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
MgSOQ,, 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
were collected to give 1.2 g (74%) of (3-amino-2-oxopropyl)1.1-
diethoxyethyl)phosphinate as an oil. Data: 'H NMR (300 MHz, CDCL;) 8 5.48 (s, 1H),
4.10-4.30 (m, 2H), 4.17 (d, 2H), 3.60-3.80 (m, 4H), 3.01-3,30 (m, 2H), 1.52 (d, 3H), 1.43
(s, 9H), 1.32 (t, 3H), 1.19 (t, 6H). :

Example 18, (2R)-3-(dibenzylamino)-2-fluoro-1-propanol (intermediate to the compound
according to the Example 5)

Lithium borohydride (5.3 g, 0.24 mol) was suspended in THF (200 mL) under a nitrogen
atmosphere and cooled to —15 °C with stirring. Methyl (2R)-3-(dibenzylamino)-2-
fluoropropanoate (56,6 g, 0.19 mol) was suspended in THF (250 mL) and added dropwise
to the mixture over 1 h; 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 h. The reaction mixture was cooled to 0
%C and cautiously quenched with a saturated aqueous solution of ammonium chioride (300
mL). The reaction mixture was extracted with ethyl acetate (2 x 200 mL) and the organic
phase was concentrated under reduced pressure. The crude residue was dissolved in 2 N
hydrochloric acid (200 mL, pH=2 approx.) and the aqueous phase was washed with ether
(2 x 200 mL). The aqueous phase was basified (pH=10 approx.) with 80% ammonium
hydroxide in brine, extracted with ethyl acetate (3 x 200 mL), dried over anhydrous sodium
sulfate (10 g), filtered and concentrated under reduced pressure to afford (2R)-3-
(dibenzylamino)-2-fluore-1-propanol (48 g, 93%) as a yellow oil.

'H NMR (300 MHz, CDCL) § 7.15-7.38 {m, 10H), 4.65-4.78 (m, 0.5H), 4.48-4.58 (m,
0.5H), 3.50-3.82 (m, 6H), 2.70-2.88 (m, 2H).

Example I9. (2R)-3-amino-2-fluoro-1-propanol (intermediate to the compound according
to the Example 5)

(2R)-3-(dibenzylamino)}-2-flucro-1-propanot {29.2 g, 0.11 mol) was dissolved in ethanol
(300 mL). 10 wt.% Palladium (IT) hydroxide on carbon (5.0 g) was added and the mixture
placed on & Parr® shaker and shaken under a hydrogen atmosphere (55 psi) for 6 h. When
no further hydrbgen uptake was observed, the mixture was filtered through a pad of Celite®
(20 g). A fresh batch of palladium (1) hydroxide (5 g) was added to the ethano] mixture
and re-subjected to the hydrogenation conditions described above for 17 h. The crude
reaction mixture was filtered through Celitc® and concentrated under reduced pressure to
afford (2R)-3-amino-2-fluoro-1-propanol as a pale yellow oil (9.6 g, 96%).

'H NMR (300 MHz, CD;OD) 5 4.78-5.00 (br s, 3H), 4.49-4.62 (m, 0.5H), 4.32-4.46 (m,
0.5H), 3.54-3.70 (m, 2H), 2.70-2.96 (m, 2H).

Example 110. fert-butyl (2R)-2-fluoro-3-hydroxypropylcarbamate (intermediate to the
compound according to the Example 3)

(2R)-3-amino-2-fluoro-1-propanol (4.6 g, 49 mmol) was dissolved in 25% aqueous
dioxane (160 mL), potassium carbonate (7.1 g, 51 mmol) was added and the mixture
cooled to 0 °C. Di-ters-butyl dicarbonate (11.6 g, 53 mmol) was added in two portions.
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The mixture was then allowed to warm to room temperature overnight. The crude reaction \
mixture was concentrated to dryness, water (150 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
concenirated under reduced pressure to afford tert-butyl (2R)-2-fluoro-3-
hydroxypropylcarbamate (9.5 g 100%) as a colorless oil.

'H NMR (300 MMz, CDCl;) 8 4.82-5.04 (br s, 1H), 4.62-4.72 (m, 0.5H), 4.48-4.58 (m,
0.5H), 3.62-3.72 (m, 2H), 3.32-3.62 (m, 2H), 3.20-3.44 (br s, 1H), 1.48 (5, 9H).

Example I11. tert-butyl (2R)-2-fluoro-3-iodopropylcarbamate (intermediate to the
compound according to the Example 5)

Imidazole (26.6 g, 0.39 mol) was dissolved in methylene chloride (400 mL) at room
temperature. Todine (102.5 g, 0.39 mol) was added and the reaction mixture was stirred for
10 min at room temperature and then cooled to 0 °C. Triphenylphosphine (102.5 g, 0.39
mol) was added portionwise over 10 min such that the internal temperature remained

below 10 °C. A solution of fert-butyl (2R)-2-fluoro-3-hydroxypropylcarbamate (60.4 g,

- 0.31 mol) in methylene chloride (100 mL) was added dropwise. On completion of addition

of tert-butyl (2R)-2-fluoro-3-hydroxypropylcarbamate, additional methylene chloride (200
mL) was added. The reaction mixture was allowed to warm to toom temperature and
stirring was continued for 17 b. The reaction mixture was filtered through a pad of Celits®
(50 g) and washed with additional methylene chloride. The filtrate was concentrated under
reduced pressure and purified by silica gel column chromatography eluting with methyléne
chloride. This procedure afforded fert-butyl (2R)-2-fluoro-3-iodopropylcarbamate as 2
white solid (64.7 g, 68%).

'H NMR (300 MHz, CDCls) 5 4.80~5.10 (br s, 1H), 4.58-4.72 (m, 0.5H), 4.42-4.56 (m, 0.5

H), 3.48-3.70 (m, 1H), 3.20-3.46 (m, 3H), 1.48 (s, 9H).
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Pharmaceutical preparations

The compound according to formula [ of the present invention can be ﬁSed as an active
fng1‘edient 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 2 compound of the present invention in
combination with one or more pharmaceutically acceptable ingredients. The finished
dosage forms are manufactured by known pharmaceutical processes. Usixally 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 adminisiration, 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, tabiets, capsules or sachets.

Dosage units for rectal administration may be prepared in the form of suppositories; inthe |
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
administratjon.

Liquid preparations for oral administration may be prepared {¥the form of syrups or
suspensions, or in the form of a dry mixture to be reconstituted with 2 suitable solvent prior

to use,
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invention in 2 pharmaceutically acceptable solvent and are dispensed into ampoules or

vials, Theymayalsabeprcparedasadrypreparatxontobyreconstmnedw:thasmtable o

solvent extemporaneously before use.

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

example the individal requirement of each patient, the route of administration and the
disease. In general, dosages will be in the range of 1 Hgo 100 mg per day and kgbody

- weight, preferably 10 pg to 20 mg per day and kg body weight. | |

Biological studies

fHJGABA mdi*o!igwed binding assay

Rat synaptic membranes were prepared from the whole brain of Sprague bawiey male rats
essenially as described previously (Zukin, et al. (1974) Proc. Natl. Acad. USA 71, 4802-
4807). The [*H]GABA competition assay, modified from Olpe et al ((1990) Eur. J.

- Pharmacol. 187, 27-38), was performed in 200 pl TCI (Tris Calcium Isoguvacme) buffer

%

- {50 mM Tris (tri(bydroxymethyDaminomethane), pH 7.4, 2.5 mM CaCly a.nd 40 uM

isoguvacine) containing 20 nM [PHIGABA (specific activity: 3 Tera Becquerel
(TBq)/mmol), test compound or solvent and 80 pg synaptic membrane protein using 96-
well plates. After incubation for 12-20 min at room temperature, incubations were
terminated by rapid filtration throngh a glass fiber filter (Printed filtermat B Flters,
Wallac), which had been pretreated with 0.3% polyethyleneimine, usirig a 96-well plate

cell harvester (Skatron or Tomtec), The filters were washed with buffer containting 50 mM -

Tris (ms(hydmxymethyl)ammomethane) and 2.5 mM CaCly, pH 7.4, at 4 °C and then
dried at 53° C, MehiLex B/HS scintillator sheet (Wallac) was melted onto ﬂxe filter, and
radioactivity was determined ina Microbeta scintillation counter (Wallac)..

Solutions for parenteral administration may be prepared as a solution ofq compomﬁ_ ofthe -
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The compounds of the present invention were found to have high affinity and potency for
the GABAR receptor as revealed by low ICsq and ECsg in the binding and ileum assays,
respectively. The ;:ompounds have also been found to reduce TLOSR when administered
i.v. as well as p.o. in animal models. Contrary to what has been ¢laimed in the literature for
3-aminopropyl phosphinic acid derivatives, we have found that thc compounds of the
present invention have high metabolic stability in animal models. Moreover, CNS side-
effects (as measured by reduction in body témperature in the mouse) were not observable
or only seen at very high doses. Therefore, the difference between theraﬁeutic dose
(inhibition of TLOSR in the dog model) and dose causing side-effects (in the mouse

Results and discussion

model) was unexpectedly high.



H 19192 5

10

27

CLAIMS

1. A compound according to the formula I .

wherein

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

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

-----

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

alkoxy, lower thioalkoxy or aryl);

Rs representé hydrogen, lower alkyl (optionally substituted with aryl) or aryl;

and pharmaceutically acceptable salts and the stereoisomers thereof,

with the exceptions of:

. i) the racemate of (3-amino-2-hydroxypropyl)phosphinic acid, and

ii) (2RSS, 3R)-(3-amino-2-hydroxybutyl)phosphinic acid.

2. A compound according to claim ! wherein

R, represents hydrogen; -
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R; represents fluoro, hydroxy or an oxo group;

R3 represents hydrogen; and
ts hydrogen, ?9}
R4 represents hydroge: . mé:.—w“
e DY d '
with the exception of the racemate of (3-amino-2-hydroxypropyl)pho sﬁ;ic acid. w - vff;}"g‘;ww
- W ‘c%ﬂ\‘
arts L0 ,.nm" DA

3. (J-Ammo-z-ﬂoumpropyl)phosphlmc acid or a pharmaceutically adceptable salt or the

stereoisomers thereof.

4. (2R)-(3-Amino-2-fluoropropylphosphinic acid or a pharmaceutically acceptable salt
thereof.

3. (3-Amino-2-cxopropyl)phosphinic acid or a pharmaceutically acceptable salt or the

stereoisomers thereof,

6. (8)-(3-Amino-2-hydroxypropyl)phosphinic acid or a pharmaceutically acceptable salt
thereof.

7. A compound according to ¢laim 1, for use in theréphy.

8. Use of a compound according to any one of claims1-6 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 ofa
medicament for the treatment of gastro-oesophageal reflux disease.’ .
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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
medicament for GORD-related or non-GORD related asthma, belching, coughing, pain,

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

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 With a pharmaceiitical

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 I.

15. A method for the treatment of GORD-related or non-GORD related asthma, belching,
coughing, pain, cocaine addition, hiccups, IBS, dyspepsia, emesis or nociception which
method comprises treating a subject suffering 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.

17. A pharmaceutical formulation according to claim 16 for use in the inhibition of

transient lower oesophageal sphincter relaxations.
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18. A pharmaceutical formulation according to claim 16 for use in the treatment of gastro-

oesophageal reflux disease.

19. A pharmaceutical formulation according to claim 16 for use in the treatment of

regurgitation in infants.

wherein
a) a compound of formula II

=0

ZHN X ().

O—"

R. R,
in which R; and R; are as defined above in formula I, X is hydrogen or a protecting group
such as -CCH3(OCH,CH3)s, Z is a protecting group such as 1-butyloxycarbony! and Y 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 1 employing an
appropriate N-protected amino acid ester in which Rj; is as defined above, W is a protecting
group such as lower alkyl and Z is as defined in formula 1, and a suitable protected
phosphinic acid derivative in which R, is as defined above in formuta I, X and Y are as
defined in formula II, and a base such as lithium diisopropylamide,

O ﬁ)
-+ — Base 7
o P—X HN

]
[
3 1 3

Scheme 1

ZHN ﬁ—x
by
R,
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is optionally converted by an N-alkylation reaction in order to introduce Ry if R4 is desired
1o be not equal to hydrogen, and theréafter a hydrolytic reaction to obtain a compound of
formula IfI

0O Q

an\/u\(ll:]’-—H (1)
OH

wherein R;, R; and R, are as defined above in formula I, and if desi

o1*

compound is converted into another compound of the formula IIT, a resultifg 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 II or into another sait and/or, if
desired, a resulting free compound of the formula I is converted into a salt to correspond
to the above definition;

or a compound of formula II is converted by a reductive reaction, optionally an N-
alkylation reaction if R, is desired to be not equal to hydrogen, and finally a hydrolytic
reaction to obtain a compound of formula IV

"0
R;——H . ~P—H (V)
e [ - R 6H -
. 3 "R1

wherein Ry, Ry and Ry are as defined above in formula I, and if desired, a resulting
compound is converted into another compound of the formula IV, & 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; -
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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 Ry if
Ry is desired to be not equal to hydrogen, and finally a hydrolytic reaction to obtain a

5 compound of formula V

wherein Ry, R; and R, are as defined above in formula I and Halo is a halogen atom, and if
10 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;
15"

or b) a compound of formula VI

‘g.
o’
\\

20°  in which Ry, and R; are as defined above in formula 1, X is hydrogen or a protecting group
such as -CCH3;(OCH;CHs)s, T is a groiip that can be converted to a-NH; 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 epichlorohydrin derivative, in which R and R; is as defined above in
formula I, and a suitable protected phosphinic acid derivative activated by O-silylation, in

which X and Y are as defined in formula V1, and a Lewis acid such as anhydrous ZnCl,,

| éi"/ ,..\ i~
J i
T \(<i + b_x Lewis acid T \(J\r‘ _x
oy — '
R, R, R R

Scheme 2

gnverted by reaction where the trimethylsilyl group is replaced by a hydrogen atom, a
reacu'onl where the T.‘group as defined in formula VI is converted to -NHR, wherein Ry is
as defined above in formula I, and finally a hydrolytic reaction to obtain a compound of
formula IV

an g—-H (V)
10

wherein Ry, R and Ry 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;
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or compound of formula V1 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 el
formula VI is converted to -NHR, wherein Ry is as defined above in formula I, and finally

a hydrolytic reaction to obtain a compound of formula III

Rs 1

wherein R, R; and R, are as defined above in formula I, and if desired, a resulting
compound is converted into another compound of the formula II1, 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 II1 is converted into a salt to correspond
to the above definition;

or 2 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 V1 is converted to -NHR, wherein Ry is as defined above in formula L
and finally a hydrolytic reaction to obtain a compound of formula V

RTHJ?CE)_H V)
I 16H

wherein Ry, R; and Ry 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 formuta V, a
resulting mixture of isomers is separated into the individual isomers and/or a resulting sait
obtained in this process is converted into the'ﬂ-ee couipound of the formula V or into

-

‘_..o



H 1919-2SE

1o

15

35

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; - F.

or ¢} a compound ot: formula VII

in which R, is as defined above in fonndla I, X is hydrogen or a protecting group such as
~CCH3(OCH,CHs)s, U is an electron-withdrawing group, such as for instance ~CN or ~
CO,Et which can be converted to a -CH,;NH, group, and Y is hydrogen or a protecting
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
unsaturated compound in which R, 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 O-
silylation, in which X and Y are as defined in formula VII,

R, \S'/ Halo ﬁ
U\f’ + - '\ UJY 6—‘)(
S e
Halo Fr X R, Y

) 4 .

Scheme 3

is converted by a reaction where the U group is being converted to -NHR, wherein Ry is as
defined above in formula I, and a hydrolytic reaction to obtain a compound of formula VIII
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wherein R; and Ry are as defined above in foxmula [ and Halo is a balogen atom, and if

desired, a resulting compound is converted into another comapound of the fonngl‘a gmﬁaa"“ 71

resulting mixture of isomers is separated into the individual isomers .ami?or a resulung A2
v"

obtained in this process is converted into the free compound of the formulg X

et
another salt andfor, if desired, a resulting free compound of the formula \%H xs,@x;vel’ted\
into a salt to correspond to the above definition;

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

3?4 Halo (Ifll
N —H
z7 g (1X)
R3 R \?51

in which Ry, R3 and R, are as defined in formula I, Zis a protecting group such as t-
butyloxycarbony! 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
electrophilic compound in which R), R; and Ry are as defined above, L is a leaving group
such as iodo, Z and Halo are as defined above, and phosphinic acid activated by O-
sﬂylanon,

- - -
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R3 R’1 O,Sl\ ?4 Haio ﬁ
R4 Halo 6\&/ R3 R1 “s]\

Scheme 4

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

wherein Ry, Ry and Ry are as defined above in formula I, and if desired, a resulting
compound is converted 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
and/or, if desired, a resulting free compound of the formula V is converted into a salt to
correspond to the above definition;

or ) a compound of formula X1

SH O
RTHT‘Y}T’—-X 4))

Y

s+ R, ©

in which R, R3 and R, are as defined above in formula I, X is hydrogen or a protecting
group such as -CCﬂg(OCHgCH:,);, and Y is hydrogen or a protecting group such as lower
alkyl, which compound of formula XI may have been synthesized by an addition reaction
according to Scheme 4 treating an unsaturated phosphinic acid derivative, in which Ry, R, |

-
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and R, are as defined in above in formula [, with HsS, a mercaptide ion (HS Y or a

protected mercapto compound such as benzyl thiol in which case the protective grou;ﬁ

thereafter is removed

O H

0O
|
R?HYT%*-X g RT"H g"-‘X
oY (!)
R, | .
(4]

Scheme 5

10

in which Ry, R; and R4 are as defined above in formula I, and if desired, a resulting
compound is converted into another compound of the formula XTI, a resulting mixture of
isomers is separated into the individual isomers and/or a resulting salt obtained in this

15 process is converted into the free compound of the formula XII or into another salt and/or,
if desired, a msuiting free compound of the formula XI1 is converted into a salt to
correspond to the above definition. '

21. Ethyl 3-{(diethoxymethyl)(ethoxy)phosphoryl]-2-fluoropropanoate.
et 22. Ethyl (3-amino-2-fluoro-3-oxopropyl)(diethoxymethyl)phosphinate, ot

23. Ethyl (R)~(3-chloro-2-hydroxypropyl)(1,1-diethoxyethyl)phosphinate.

25 24, Ethyl (.S‘)~(3-amino~2-hydroxypropyl)(l,ladiethoxyethyl}phosg:hinate.
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25. Ethyl (§)~(3-chlore-2-hydroxypropyl)(1 ,I-diethoxygth}‘l)phosphinate.
26. Ethyl (R)-(S-_amino-z-hydroxypr?pyl)(l,l-diethoxyeth_vl)phosphinate.
217. (3-Am§no-2-oxopropyl)(l,l~diethoxyethyl)phosphinate, s e
28. (2R)-3~(dibenzylamine)-2-fluore-1-propanol,
29. (2R)-3-amino-2-fluoro-1-propanol.
30: rert-butyl (2R)-2-fluoro-3-hydroxypropylcarbamate,
31. rert-butyl (2R)-2-fluoro-3-iodopropylcarbamate.

d'
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Novel cofiipounds of formula I'having afﬁﬁity to one or more GABAp receptors, their

" pharmaceutically acceptable salts and stereoisomers, as well as processes for their

preparation, pharmaceutical compositions containing said therapeutically active
compounds and the use of said active compounds in therapy.

O
) _N P—H (n
Ry OH
R: R,
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Certifico que esta traduccién es correcta y fiél a su afiginal.

BHZanmE NORRTHON AR
Tradueici? Oficial Ju, €

fesnjucidn Noo 102: '!‘ . ‘b——v M % f .

Minisimin de Justicis de Mage 10/8)
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Thomas Elebring, Anders Holmén, Marianne Swanson,

ASSIGNMENT © ¥ TRASPASO

The undersigned, abajo firmado

20

Thomas Elebring, Anders Holmén, Marianne Swanson,
Thomas Olsson and Sverker Von Unge
All Swedish citizens

domiciled in

AstraZeneca R&D Mdindal
5431 83 Mdindal

Sweden

and

Peter Guzzo

an American citizen

domiciled in

Albany Molecular Research Inc.
21 Corporate Circle

Alhany, New York 12212-5098
USA .

hereby state under oath to be the sole and true inventor
of

NEW AMINOPROPYLPHOSPHINIC-ACIDS
We state as well that we asmgn, mﬂmutreﬁervhuons or

limitation, in favor of

AstraZeneca AB

a corporation organized and ex:snngwmdeﬁhe laws of

Sweden

domiciled in ‘

$-151 85 Sodertilje, 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.

Thomas Olsson y Sverker Von Unge
Todos Ciudadanos Suecos

domiciliado en

AgtraZeneca R&D M8lndal
$=431 83 MSlndal
Suecia

y
Peter Guzzo
w c¢ludadano Americano

domiciliado en

Albany Molecular Research Inc.
21 Corporate Circle

Albany, New York, 12212-5098

Estados Unidos de América

declaramobajo juramento ser

dere inventores de.
NUEVOS ACIDOS AMINOPROPILFOSFINICOS
Declagmos  asimismo que cedemos y

transBrimos sin reserva ni limitacion, a favor de la
sociedad

dnicey verda-

AstraZeneca AB

organizada y existente de conformidad con la leves de

Suecia
domiciliada en

8§-151 85 S8dertdlje, Suecda
Todos los derechos inherentes a dicha invencién y que la
citada sociedad queda facultada para solicitar en su
nombre la patente correspondiente en la Repiiblica de
Colombia.

Thormas Elebring

JAn W\w«v

Anders Holmén

%&;f

2

S(Mbamumm

Thomas Qlsson

Sverker Von Unge
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CERTIFICADO NOTARIAL (INDIVIDUO) NOTARIAL CERTIFICATE (INDIVIDUAL)

Alos 13 dias delmes de Noviembre  Onthis' 13 day of Noviembre

2000%% ,compareci  personalmente ante mi, 2230 personally appeared before me, a Notary Public,

Notario Publico,

THOMAS E L E B R I N G, THOMAS ELEBRIN G,

ANDERS H O L M E N, ANDERS HOLMEN,

THOMAS O L § S O N, THOMAS OL S S ON,

MARIANNE S WA NSON vy MARTANNE SWANSON y

SVERKER VO N UNGE SVERKER VON UNGE
a quienes doy fé de conocer y me consta que to me known and known to me to be the person

lag personas descritas 'y firmantes described in and who executed the foregoing document,
del documento que precede, declarado ante mi que  and duly acknowledged to me that
otorgan el mismo para los fines y propdsitos que executed the same for the uses and purposes
en ¢l se expresan. therein expressed.

CERTIFICADO NOTARIAL (INDIVIDUO) NOTARIAL CERTIFICATE (INDIVIDUAL)

Alos dias del mes de On this day of
19 ,compareci  personalmente ante o, 19 personally appeared before me, a Notary Public,
Notario Publico,
aquien  doy fé de conocer y me consta que to me known and known to me to be the person

la  persona descrita y firmante described in and who executed the foregoing document,

del documento que precede, declarado ante mi que  and duly acknowledged to me that
otorga el mismo para los fines y propdsitos que executed the same for the uses and putposes
en €l se expresan. therein expressed.
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TRADUCCION OFICIAL NO. 8185

De un documento escrito en inglés.
Zaz=sxs
Legalizaciones de un traspaso de patente a AstraZeneca AB escrito
simulténeamente en inglés y en espafiol, firmado por Peter Guzzo el 31-10-00.
Expediente # A-1919 ~ ICO.
El certificado notarial esta ﬁnnado por Katrina L. Arnold y tiene los siguientes
selios: | |

De caucho: KATRINA ARNOLD ~ Notario Pablico, Estado de Nusva York ~

‘No. 01ARG037001 ~ Calificado en el Condado de Rensselaer — La Comision

Expira en Febrero 14 de 2002 -

Sello en relieve: KATRINA ARNOLD — NOTARIO PUBLICO — ESTADO DE
NUEVA YORK

ESTADO DE NUEVA YORK } osa
} 88

CIUDAD DE TROY, DESPACHO DEL ESCRIBANO, CONDADO DE RENSSELAER }




FRANK J MERQLA Escﬁbano del Condado y da las Cortes Suprema y dei |
Condado eny para el Condado de Rensselaer las cuales aon Tnbunales de
| Rﬁg‘%’m que ﬁ@ﬂ%ﬁ 86“0 por ley, por el presente certifico que |

Katnna Amoid

cuyo nombre esté suscrito ale declamc:én bajo ;umma, eerhﬁcado do |
reeonoc;mi‘ento 0 prueba dsi mstrumanto adjunta ena en e! momente de tomar el o

m:smo un NOTARIC) F’UBLIC:O en y para el Estado de Nueva York. debiciammte

| connsmado jmmantado y calificado para actuar como ta! én todo el Estadn de
| NuevaYork quedﬁacmfmwnlaleyseharegsstradoenmi daspachouna |
- _m:sién ¢ un certrﬁcada da su nombramtento y mpacrdadas y su ﬁrma autégrafa |
que en su oond;méﬂ de Notana estaba debidamante autoﬁzado por !as ieyas del
| Estado de Nueva York para adm:mstrar juramentos y dacsaraaones para mcrbir y o
cemﬁaar o reconocimiento o prusbe de ascnturas, hipotecas, poderes para
' temno& wwendas, ylogue pueda heredarse para ieer coma ewdem:la o reg:strar
B : an &ste Estado protestar pagamés y tomar y certificar tesumomos y decﬁaracmes_‘
ba}D wramento ¥ que conozm bien la eserrtura manuscrita de dicho NOTAR!O
o F’UBL:GD o he mmparado la firma puesta en gl imtrumenta adjunm mn su firma

autégrafa deposstada en mi oﬁcina y creo qw drc;ha firma es auiéntm

PARA GONSTANGIA n& &LLD he puesto mi ﬁmna en el pmsenta

o estampado mi seuo oficial a Jos 20 atas de noviembre de 2000.

- ' ,‘Fimadcmfaesimﬂ: F:; J. Merola_

@
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490020 de Diciembre 12 de 2000.

Bogota, .D.C. 13 de diciembre de 2000

1A | - : N ‘ A
Escribano dei Condado y de los Tribunales Superior y del Condado, Condado de \Q;'b

Rensselaer, Nueva York.
Sello en relieve ilegible

E- - R~ 4

Es traduccion fiel y completa, de la cual queda copia en el archivo de esta Oficina

: de traducciones para su confrontacion, a la cual me remito.

El documento fué legalizado en el Ministerio de Relaciones Exteriores bajo el No.

Derechos de traduccién: $20.000.00
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CONSULADG:GENERAL DE COLOMBIA Algici-ten
10 EAST 46TH STREET, NUEVA YORK, N.Y. 10017
TEL. (212) 370-0004 FAX (212) 9721725 ;['X A

A

LA SUSCRITA CONSUL DE COLOMBIA
VISTOS LOS DOCUMENTOS PRESENTADOS POR LOS INTERESADOS

CERTIFICA

Que el (la) sefior(a) FRANK J. MEROLA , County Clerk de la Corte del Estado
de NUEVA YORK, Estados Unidos de América, verifica la firma y sellos de el
documento certificado por el sefior(a) KATRINA ARNOLD, Notaria Publica del
estado de Pennsylvania, Estados Unidos de América, quien ejercia en la fecha
las funciones alli sefialadas y que la firma vy sello que se estampan en el
documento son suyos y los que usa y acostumbra en sqs actos oficiales ;

Que quien firma el documento anexo es el sefior(a) PETER R. GUZZO en su
calidad de Representante de la compafiia ALBANY MOLECULAR RESEARCH
INC., que existe y esta legalmente organizada bajo las leyes de los Estados
Unidos de América.

Qu.~ ha tenido a la vista los documentos probatorios de los hechos citados y
constatados por la Notaria Publica, los cuales forman parte integral del presente
documento.

Se expide la presente certificacion en cumplimiento de los articulos 259 del
Cédigo de Procedimiento Civil y 480 del Cédigo 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. !

PAGAD@ IMPUESTO DE TIM3BRE Y BERzcsos
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mexmmmmmmakofmesmmmdmmymwmmmm'
: ;Cemty CemtsofRecord,hmngbylawaseal DOHEREBY CERTIFYthat =~ = . -

s $TA‘I"E OF NEW YQRK S
CITY OF’ TROY, RENSSELAER GQUNTY CLERK’S OFFlCE SS

'-'whowmemmbedmmedepoamwﬁﬁmofaﬂknwkdgmammpmofofmemed
L mstmment,wasatthetxmeaftahngthesameaNOTARYPUBHCmandfwtbeStareofNewYotk,_,
~. - doly commissioned and -sworn and qualified to act as such throughout the State of New York; that
- pursuant to law a commission; or a certificate of his appointment and qualifications and his autograph .
¢ - signature, have beén filed in my office, that as such Notary he was duly qualified by the laws of the State” .-

-‘Deeds, Mortgages, Powers of attorney and other written instfument for lands, tenements, and
: hﬁedltamenmmbereadmewdenceorzecordedmﬁnsState,mprotatnotmandmtakeandcatdy .
> affidavits and. depositions; and that 1 m well acquainted with the handwriting of such NOTARY -
PUBLIC, orhavemmparedmesigmmenmemxedmmmmmthhmwogmphsiguanmmmy
' -omce, andbelievethattheslgnamreasgenume.

S e S VY SV O OV S
o e Ay . L ., . : .
P ’ e ) . e e

3 : .QZQdayof_il.M_

County andClerk ofthe Supreme »
andCOumy c:oum, Rznsselaer Coumy, New York

;ofNewYorktoadnumsteroaﬂmandafﬁmanous,toreceweandcemfythcaclmowledgmenfsorproofof;f o

- IN WITNESS WHEREOFIhaveheteunto setmyhandmdatﬁxedmy oﬁimalsealth;s___ _;
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CADO NOTARIAL (INDIVIDUO) ~ NOTARIAL CERTIFICATE (INDIVIDUAL)
|

" Als B dias del mes de O vlore

&Cﬁl}rﬁ , comparecic> personalmente ante mi, -9 | pe;sonally appeared before me, a Notaty Public,
Notario Publico, S

Reter 2. 6uzzo | ” ) " \(\DQ}QI R.Guzzo

|

aquien doy & de conocer y me‘c‘ongta que &4

to me known and known to me to be the person
€S la persona descrita

y firmante
del documento que precede, declarado ante mi que
otorga

‘described in and who executed the foregoing document,

and - e duly acknowledged to me that
el mismo para los fines y propdsitos que Wo  executed the same for the uses and purposes
é1 se expresan,

therein express M
{74

KATRINA ARNOLD

otary Public, State of New
No 01ARB037001 Wk

Qualified in Rensselasr
Commission Expires Febr %9\-

OTARY PUBLIC (Notario Priblico)

CERTIFICADO NOTARIAL (INDIVIDUO) NOTARIAL CERTIFICATE (INDIVIDUAL)

Alos

dias del mes de On this day of
19 ,compareci  personalmente ante mi, 19  personally appeared before me, a Notary Public,
Notario Publico, ‘
a quien

doy f& de conocer y me consta que

to me known and known to me to be the person
la persona  descrita y firmante

described in and who executed the foregoing document,
del documento que precede, declarado ante mi que

and

duly acknowledged tome e e
.atorga . .l mismo-para los finee u nromAcisn -

nthis | dayof C’Qﬁc‘df, 26O

T e e T e T e e T - T "——‘—ﬁ‘
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ASSIGNMENT
The undersigned,

Thomas Elebring, Anders Holmén, Marianne Swanson,
Thomas Olsson and Sverker Von Unge
All Swedish citizens

domiciled in

AstraZeneca R&D Méindal
5-431 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 AMINOPROPYLPHOSPHINIC ACIDS

_We state as.well that we assign, without reservations or

limitation, in favor of

“AstraZeneca AB

a corporation organized and existing under the laws of
Sweden

domiciled in

8-151 85 Sodertilje, 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,

.....................................................................................

Thomas Elebring

.................................................................... arveassavsarrnren

Andcrs Holmén

............................. L T T R P PP T PP P TP Y P Ropiryn

Thomas Olsson

‘transf

TRASPARQ *

abajo firmado

domiciliado en

decla bajo juramento ser  tnico y verda-

dero inventor de.

Declar asimismo que ced y
sin reserva ni limitacidn, a favor de la

sociedad

organizada y existente de conformidad con la leves de

domiciliada ep

Todos los derechos inherentes a dicha invencion y que la
citada sociedad queda facultada para solicitar en su
nombre la patente correspondiente en la Reptiblica de
Colombia.

...... A ' ,/Zu o dol3tion,

Peter Guzzo

...................................................................................

...................................................................................

Sverker Von Unge

=

L
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Sefior

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. _S, D,

Re: P1,-ASTRAZENECA AB- Solicitud de Patente de Invencién
para “NUEVOS ACIDOS AMINOPROPILFOSFINICOS".-
Expediente numero 00-093.167.-

1. Me refiero a mi memorial de fecha 21 de Febrero de 2001.

2. Anexo me permito presentar a ese Despacho recibos nimero
16.762 Y 16.763, expedidos por la Superintendencia de Industria y
Comercio, que acredita el pago de la tasa de invocacién de prioridad en
el presente caso.

3. Ruego a usted tomar atenta nota de lo anterior y proceder de

conformidad.

Sefior SUperintendente,

Cédigo 231

A&8



