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Field of the invention s The present invention is related to novel
conmpounds having affinity to one or nore GABAB receptors, as well as to

t hei r phve® 4228 i cal |y acceptable salts, sol vates and st BEEBEWAREISs. The
invention is also related to processes for their preparation,

phar maceuti cal conpositions containing said therapeutically active
conpounds and to the wuse of said active conpounds in therapy. 10
Backeround and prior art Reflux Gastro-oesophageal .refl ux di sease (GORD)

i s the mdEWpMEOSRORPBHOFRSINGCMEHRS nal |s tract disease. Current

t herapy has ai ned at reducing gastric acid secretion, or at reducing
oesophageal -acid exposure by enhanci ng oesophageal clearance, | ower
oesophaggﬁldo§ﬁglp&%ﬁpntone and gastric enptying. The major nechani sm
behind r er been considered to depend on a hypotonic | ower
oesophageal sphincter. However recent research (e.g. Holloway & Den!
(1990) Custroenerol. din. N Amer. 19, 517-535) has 20 shown that nost
refl ux efhspoesntoseantiodus redged ramnsied nomporeis hoemgpltﬂﬁge)ato HFHATIRRTE

rel axations, hereinafter referred to as TLOSR i.e xatlons not

tri ggere@W&W&FP'@\‘iﬁ as pell ag4e “&I“s@‘%’é‘é‘i?“é‘ﬁ@\llwctcﬁ&‘ta %é’é‘ $i50Vat d"Secret i on

usually is nornmal i pati nts re is a need
for conpdaFas il thFérclivcé' O e Wsoéelﬁ% P'o) fs'c%%% P{)Jc é% te}'gy pr event
reflux. PharmBoGub| 6sthpERRRTIohiMise SHARk:FhdbbicAlY maﬂe caRpREhdeiidao rdapt ed
to inhibft relaxation  of the | ower oesophageal sphicter are disclosed in

WO 87/ 04Qdelofanit admvbJSoﬁmpﬁ&ﬁjsOEIhem@cent |y GABAB-receptor agonists have
been shown to inhibit TLOSR which is disclosed 30 in W 98/11885. 0 9 JUN
2004 WD 01142252 PCT/ SE00/ 02426 2

Backeround and prior art

Reflux

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

1 tract disease. Current therapy has aimed at reducing gastric acid secretion, or at reducing
oesophageal acid exposure by enhancing oesophageal clearance, lower oesophugeal
sphincler rlone 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. Hoh’nvﬁ{v & Dent (1990) Gastroenierol. Clin. N. Amer. 19, 517-533) has

ag shown that mosf 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 usuaily is normal in patients with GORD.

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

s 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 GABARg-receptor agonists have been shown to inhibit TLOSR which is disclosed

0  in WO 98/11885.



GABAB receptor agoni sts GABA (4-am nobutanoic acid) is an endogeno(s) |iIN 2004
neurotransmtter in the central and 5 peripheral nervous systens. Receptors
for GABAvbaye:fszaditionally been divided into GABAA and @®&BARveLLpt Or
subt ypes. GABAB receptors belong to the superfamly of G protein coupled
receptors. GABAB receptor agonists are being described as being of use in
the treatnment of CNS disorders, such as”“nuscle relaxation in spinal
spasticity, . cardiovascul ar disorders, asthma, gut notility disorders such
as irritable bowel syndrone w (IBS) and as prokinetic and anti-tussive
agents. GABAB receptor agonists have al so been disclosed as useful in the
treatnent of enesis (WD 96/11680) and recently, as nentioned above, in the
i nhi bi t i grBaf; rddSRi? 400098/ 11885) . The nost studi ed GABAB receptor agoni st

i s bacl ofen (4-am no-3-(chl orophenyl)butanoic 1s acid) disclosed in the
Sw ss patent No. CH 449, 046. Bacl ofen has for several years been used as
an antispastic agent. EP 0356128 describes the. use of the specific
conpoundS (A WWHWWP)WWIS}SHG‘@QMWPBS BRiretranamitgerpo tientcenGABARI r ecept or
agonlst in

181833 d cl b d
S o AT Bt Fsterty campe% R TR Atk pestiiavaly eninghinte i es

t owar ds t the co

be used (%@?B ir?ﬁ%tﬁtgﬁiaeéhﬁéf qdb’?y Q.t%’AB %ﬁppggé%ﬁfggél i NE‘DH'E' c{;%‘?l ves
of (3- grorapcapydd ﬁE&ﬁlNﬂsDWk mc@paﬁladomhg & Ry &E"séﬁﬁécp%dbéﬁ BPL&Nh
GABAB r eceptor agonists. These conpounds are stated to be usef% as nuscl e
r el axanttbe UERMEA6306Y SahisbrERs, Qrd2k9fusaleaebabivraipphimhtparisity,el at ed to

4- am nobut anoi ¢ aC|d derivatives having different heterocyclic

subst i t FAFfQVisFulpRdisardess, BRFAMYs g‘E‘H@C‘BU‘tYﬂ“%%ﬁ fichsigiable dosel byndrgme

relatio hini nal ggues with res to their
a1 £ PR AR o RO e G R e et AR BAeEA  ect
are di scisedd afudsfuMadhe Go@Ment 09BLsis BFO @@9176803314&&?596 C.Rf}ﬁé#@ngg in
said article is that considerably stronger nuscle relaxatlon co e

achi evedbuoig, hn theanfi®)teneinl LOREI( V6O S/ BIBRAD- 2- hydr oxypr opyl net hyl phosphi ni ¢
acid than with bacl ofen and w thout the occurrence of unwanted CNS

effects. 30 nl M. IN2004 510 is
The most studied GABAg receptor agonist is baclofen (4-amino-3-(chlorophenyl)butanoic

15 acid) disclosed in the Swiss patent No. CH 449, 046. Baclofen has for several years been
used as an antispastic agent. EP 0356128 describes the use of the specific compound (3-
aminopropy!)methylphosphinic acid, as a potent GABAg rcceptdr agonist. in therapy. EP
0181833 discloses substituted 3-aminopropylphosphinic acids which are found to have
very high affinities towards GABAp receptor sites. In analogy to baclofen, the compounds

30 can be used as for instance musélc relaxants. EP 0399949 discloses derivatives of (3-
aminopropyl)methylphosphinic acid which are described as potent GABAjg 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 3-carbon of the butyl chain. Structure-activity refationships

25 of several phosphinic acid analogues with respect to their affinities to the GABAg 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—amin0-2-hydroxypropylmcthylphosphinic acid
than with baclofen and without the occurrence of unwanted CNS effects.

30



20 25 WO 01/42252 3 PCT/ SEOQ 02426 In literature the phosphinic acid3f %N 7004

havi ng a hgdro en atom attached to phosphorous al so are {g*gﬁ% gsphonous
nanes

aci ds.

two nanes for the same conmpounds and bot ‘Can be

used. However, we have chosen to use the nane phosphinic acids for the
conpounds according to the present invéntion. Qutline of the invention The

pr esent

i nvention provides novel conpounds of the formulal H I N R4

wherein O it (i) P-H OHR represents hydrogen, hydroxy, |ower alkyl,
| ower al koxy or hal ogen; R, represents hydroxy, nercapto, hal ogen or an
0X0 groupn llmtmreph@sb@ﬁpblmmlégbwmg a hyxive geradtigl ati@olped tormﬂobghcsubsalbcb ateed

w t h hydr oxy
repr esenf‘%‘“?@ﬂ?%ﬁgﬂmqs

aryl;
st er eoi

mer capt o, al koxy, Iomer thloalkoxy or_ary
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am no ydr oxyBut yl )’ phosphinic ac.d. 0 9 JUN 2004

Outline of the invention

The present invention provides novel compounds of the formula |
o
F{/N P\—-H (1)
4 OH

wherein

R represents hydrogen, hydroxy, lower alkyl, lower alkoxy or halogen:
R, represents hydroxy, mercapto, haiogen/ Or an 0X0 group;

Ri represents hydrogen or lower alkyl (optionaily 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, solvates and the stereoisomers.thcrcof .
with the exceptions of:

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

i) (2R/S, 3R)-(3-amino-2-hydroxybutyl)phosphinic ac.d.



WD 01/ 42252 PCT/ SE00/ 02426 4 In a preferred enbodi ment R represenis§ JUN 2004
hydr ogen, a | ower al kyl or halogen; 5. R2 represents hal ogen, hydroxy or
an oxo gmaupy42Es2 represents hydrogen; and in R4 rcpresent gchxgdofeadre W th
t he exception of the racemate of (3-am no-2-hydroxypropyl)phosphinic acid.
I'5 Even nore preferred conmpounds are (32anino-2-fluoropropyl)phosphinic
acid, (2R -(3- am no-2-fluoropropyl)phosphinic acid,

(2S) - (3-am no- 2-fl uoropropyl ) phosphinic acid, (3 am no-2-fluoro- |

- met hyl propyl ) phosphi ni ¢ aci d, (3-am no-2-oxopropyi)phosphinic acid,

(2S) - (3-am no- 2- hydr oxypr opy] ) phosphinic acid, ), (2R)-(3-am no-2

hydr oxypr opyl ) phosphinic acid and (3-am no-

- f | uor o- 2hnhymefexydeapptipdmsphi nic acid. ?u Wthin the scope of the
invention, it is to be understood that when R, is an oxo group the bond
between R, and the carbon is a double bond. 25 Wthin the scope of the

i nventio it is to pe understood by "lower" radicals and conpounds, for
exanpl e, 'HB@ESWMHQOW'f‘io‘%i‘?fcflll‘ﬂ(ﬂfd’éi%@nv, especially up to and
including 4, carbon atons. Also the general terns have the follow ng

meani ngs: Lower alkyl is, for exanple, C1 -C4 alkyl, such as nethyl,
ethyl, n-Rrep¥tenty hdloddat i [K-Ya] o} |, isobutyl, secondary butyl or
tertiary ﬁuﬁei, but #%? a%%gﬂ §?§n8§$699§¥kyl group such as a pentyl,
hexyl or heptyl group. 30 9 9 JUN 2004 WD 01/42252 PCT/ SEOQ' 02426 5 Lower

al koxy is, for exanple, C 1-C4 al koxy, such as nethoxy, ethoxy, n-propoxy
or n- buﬁb%ﬁﬁm§P§dUF§@§Wbﬁ@&y, i sobut oxy, secondary butoxy or tertiary
but oxy, but may also be a C5-C7 al koxy group, such as a pentoxy, hexoxy or

hept oxy group.
w Ry represents hydrogen:

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

Even more preferred compounds are (3-amino-2-flucropropyl)phosphinic acid. (2R)-(3-

15 amino-2-fluoropropyl)phosphinic acid, (28)~(3-amino-2-fluoropropyl)phosphinic acid, (3-
amino-2-fluoro- 1 -methylpropy'!)phosphinic acid, (3-amino-2-oxopropyl)phosphinic acid,
{25)-(3-amino-2-hydroxypropyl)phosphinic acid, ), (2R)-(3-amino-2-
hydroxypropyl)phosphinic acid and (3-amino- 1 -fluoro-2-hydroxypropyl)phosphinic acid.

2 Within the scope of the invention. it is to be understood that when R is an oxo group the

bond between R+ 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

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

Lower alkyl is, for example, C-Cy alkyl, such as methyl, ethyl, n-propy! or n-butyl, also
isopropyl, isobutyl, secondary butyl or tertiary butyl, but may also be a C5-C7 alkyl group
such as a pentyl, hexyl or hepty! group.

3o



s Lower thioalkoxy is, for exanple, C'-C4 thioal koxy, such as thi onShdudl, 2004
t hi oet hoxy, n- thiopropoxy or n-thiobutoxy, also thioisopropogﬁ,
t hi oi sobaboxaes: secondary thiobutoxy or tertiary thiobut 8%¥/SEMUE24Hay al so

. be a C5-C7 thioal koxy group, such as a thiopentoxy, thiohexoxy or

t hi ohept oxy group. 10 Hal ogen is hal ogen of an atonmic nunber up to and

i ncluding 35. such as flourine or chlorine, and | ess prefered brom ne. The
conpounds according to formula | of the invention are of anphoteric nature
and may be presented in the formof internal salts. They can also form

aci d addhivksiksay Issfarrdample €, X5, Wkbly Rages mGueky sthdxy, Afopaiytdraul arly
phar maceutical |y acceptable acid addition salts, as well as

phar mac getbk ¢ adldcyisegroppt B lidobusadyt secbadare duwixtylor barsesy. buSo i, dot magalsddefaor the
formati on of such salts include, for exanple, mneral acids such as

hydr ochCerGralkodyyerenpr st @ a Pantoyyi kexopy oph¥pmbEoEPaci d or or gani ¢ aci ds
such as sulfonic acids and carboxylic acids. Salts with bases are, for
exanple, alkali netal salts, e.g. sodiumor 20 potassiumsalts, or alkaline

earth %@hr t%?datllﬁjx s Jor ﬁﬂ%ﬁ gamaﬁékgmm SrioAShYe) |thi@SihoRPTRNI UM

salts, Such as those Oor organi'’c am nes. The salts may be

pr epar egh;dpo FOVEH-1Hs] o iR e dRioi\dheIpoR Pah WisIBR IR yS i bROL§ MibButb Ry BF esent
in the nol'ecul e, the conpounds according to 25 fornula | can be in the

f or m of teaisy eriebitsnyeut mayisktoureea Cis-(er thepafifoxy @reuppbuehi #ist duensnioxg, and/ or
racemates, or in the formof the single stereoisoners, i.e. the single
enant i offeehexaryPoIheR ¥ 8e#Rr . The conpounds can al so be in the form of
solvates, e.g. hydrates. Al of the conpounds according to the formula |
can be used for the inhibition of TLOSR, 30 and thus for the treatnent of
gastf o- H@f?)%&l’_rh?sg’% ehefflaiaidthiReRsfer TP 8o 8 theluaidod 3 isqeh &f flBurtheddN 2004 WO
01/ 42252 P /SECEf%2426 6 TLOSR also inplies that the said conpounds of

f or mul acHiod@e) abé lass pckféred brdreiner eat mrent of regurgitation in infants.

Ef f ecti ve managenent of regurgitation in infants would be an inportant way
of managing failure to thrive due to excessive |oss of ingested nutrient.
e R SR HElor ERTROMAAR £ ¢ B iRl oh Bfe. drlnfH EM ER e Ghd may

CORD-re d" ol _ ed as e, ching,” coughing, pa
cocai nepaddidhidOR thb b PSinte P saltdITREREH Mso BSRPAG addhiiBAGIGLHd sals

s 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,
hydrobromie, 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

g potasstum salts, or alkaline earth metal salts, e.g. calcium or magnesium salts, as well as
ammonium salts, such as those wﬁh ammonia or organic amines. The salts may be

prepared by conventional methods.

When one or more stereocentre is present in the molecule, the compounds according to
»s  formula I can be in the form of a stereoisomeric mixture, i.e. a mixture of diasiereomers
and/or racemates, or in the form of the single stereoisomers, i.e. the single enantiomer

and/or diastereomer. The compounds can also be in the form of solvates, e.g. hydrates.

All of the compounds according to the formula I can be used for the inhibition of TLOSR,

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



]
As opposed to what is stated in prior art. (JMed.Chem (1995) 329{;‘-93311&\l ;;nﬂilt
The GABA Receptors: Second Edition. Edited by S.J. Enna and Norman Bowery,

Humana Ryes9/43ik2(1997) especially p. 281-282), the conpoundsraqeRbsigng to
the invention have surprisingly high nmetabolic stability in spite of the

presence of a P-H bond. The conpounds al so possess a surprisingly high

t herapeutic index. Preparation is The cbnmpounds according to formula | of

the present invention may be prepared by one of the follow ng nethods. A
A conpound of for rruI all 20 ZHN in which RE and R3 are as defined above in

formul a | S en or, rotect n ro such as -CCH3(OCH, CH3),, Z
is a prthrIa‘Qt‘)él%]‘E}S% B ﬂﬁlé‘nthﬁém CBU%WP%Q%%&OH%HVIICEHBB Vsﬁdsfozgléiywwg@trgfor a
rotectl ound of_ f or nul

Eave been % ggqgg@r €§ IISHXC%{I JEnsar F'(])]ﬁm thrgflfré mé?@c‘ﬂr‘ﬂqaﬂ'j ‘Y‘?}"%@ﬁé‘ﬁe 1
enpl oyi Ngn@stan@ R QT thaa8inly Rl e s ifth AdlleN8 e‘fi‘gésg\f@%sg %%H%Q[r@% s as

defi ned above, Wis a protecting group such as | ower I's as

defi ned Furttiepmont thel dovebewinpousidi tarbbeuwd%eﬂicaﬁkaﬂn&ub@@cﬂ@@%m&é# fo&252 7
PCT/ SE00102426 phosphinic acid derivative in which Rl is as defined above

in for PR r@kalﬁﬁéswrf&‘r belghing dequghind. painf ovamireaddictioandcaupbaB¥S,such as
[ithi umcgl i sosproepHY e, 0 ZHN ON Schene 1 S Base ZHN
1a esxs and niociception.

As opposed to what is stated in prior art, (/. Med Chem. (1993) 3297-3312 and The GABA
Receptors: Second Edition, Edited by S.J. Enna and Norman Bowery, Humana Press

10 (1997) especially p. 2817-282), the compounds acéording 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 II

ZHN\H-H/IT’—X o
| ov

in which Ry and R are as defined above in formula I, X is hydrogen or a protecting group
such as -CCH;3(OCH:CHa),, Z is a protecting group such as t-butyloxycarbonyl and Y is

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



is a) optionally converted by an N-al kylation reaction in order td 9 JUN 2004
introduce Ri if R4 is desired to be not equal to hydrogen, and thereafter
a hydr owytdimzzseaction to obtain a conpound of fornuia | PETAEGR24% 11 p-H
(Irr) OHR wherein Rl, R3 and R4 are as defined above in formula 1, and
optionally convert the above resulting conpound Ill into another chem cal
conpound of the formula Il and/or sepatate is a resulting m xture of
isomers into the individual isonmers.and/or convert a resulting salt into
the free compound of the forrmula Il and/or into another salt and/or

convert ;ﬂlors?ﬁmctdcﬁgderfvraﬂee GOWRRHK i9hs Hérthet@bOW i@ fbithula} X 2ad S@hde a0
correspond to the above definition, or 20 b) converted by a reductive

react i ondefmpd irofvainuia Apank-abdey lsa¢h amlitheme timpripyldRaides desired to be not
equal to hydrogen, and finally a hydrolytic reaction to obtain a conpound
of forrmula IV 0O 9 JUN 2004 WO 01/42252 PCT/ SEOQ 02426 8 R7 R3 wherein R1,

R3 and R4 are a$’ defined above in fogmula I, and optionally nveFﬁ t he
above r L ting| compoundylV into angther cheﬁtwallcogpgynd théhigrnula
|V and/ o " \i dual

i sonmers and/of convert a resulting s@yvt into the free conpound! ofO¥ he
formula |V anBkor into another salft: and/ or convert a resul Bing Rfree
conmpound of the formula IV into a salt to correspond to the above
definition, or c) converted by a reductjve reaction foll owed by a
deoxohal ogenation reaction, optional | $¢¢®eah N-al kyl ation reaction in

order to introduce R4 if R4 is desired to be not equal to
5

Gva resulting Q:XQUre of i-someks into

18
a) 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

i
RTH\TJLW/T“H (10
OH

wherein R}, R+ and R4 are as defined above in formula 1, and optionally convert the above

formula IfI

resulting compound III into another chemical compound of the formula III and/or sepatate
is  aresulting mixture of isomers into the individual isomers and/or convert a resulting salt
into the free compound of the formuia IIT and/or into another salt and/or convert a resulting

free compound of the formula III into a salt to correspond to the above definition, or

w0  b)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 I'V



hydrogen, and finally a hydrolytic reaction to obtain a conpound of []fg)r_m}N 004

VHaloO7- N ZP-HM ROHR 15 wherein R, Rl and R, are as defined
above i Ryhorguka | and Halo is a halogen atom and optiopallokssenyert the
above resulting conmpound V into another chem cal conmpound of the fornmula V
and/ or sepatate a resulting m xture of isomers into the individual isoners
and/or convert a resulting salt into the free conpound of the formula V
and/or into another salt and/or convert a resulting free conpound of the
formula Vinto a salt to correspond to the 20 above definition; or B) a
conmpound of fornula VI 0 9 JUN 2 0 O@H 01/ 42252 9 OY PCT/ SE00102425 in
which R, and R3 are as defigiefl aboye ingfar,mula 1, X is hydrogen or a
protecting group such as - E is a('ﬁ}oup that can be
converted to a-NH2 group. and Y ils s hydpegen or a protecting group such as
| ower al kyl, -whi ch conpound of fdétmul &V may have been synthesized by a
condensati on reaction according to Schene 2 enploying an 2, 3-epoxypropyl
derivative, such as an appropriate N-protected 2, 3-epoxypropyl am ne
derivative or lgn epi Ehl orohydrin derivative, in which R and R, is as

def i ned ¥B&GE Kn R:28f fuiage 1S defgd abevg wndfigrmeulsrlotnstemneHp sphyart theabpue

derivatiy i.vat ed O-silylation, iin 10 which X, and Y. are as defined in
fornul a r\??fllﬂgénagﬁpﬁue% 2ep & 35/[ difhgalic) ﬁ?‘&PBE‘J’%‘J ?ﬂ[&iéo“wa F¥Gnd/ 05 s RAE he e

2 354 S Resulting mixture of isomers into the individual isorners and/or convert a resulting salt

into the free compound of the formula I'V and/or into another salt and/or convert a resulting

free compound of the formula I'V into a salt to correspond to the above definition, or

¢) converted by a reductive reaction followed by a deoxohalogenation reaction, optionaily
) an N-alkylation reaction in order to introduce R, if Ry is desired to be not equal to

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

Halo O

R‘—H\)\/%’—H (V)
OH

15 wherein R, Ry and Ry are us defined above in formula | and Halo is 2 haldgen atem, and
optionally convert the above resulting compound V into another chemical compound of the
formula V and/or sepatate a resulting mixture of isomers into the individual isomers and/or
convert a resulting salt into the free compound of the formula V and/or into another salt
and/or convert a resulting free compound of the formula V into a salt to correspond to the

20 above definition; or

B) a compound of formula VI



R 11 P-X | OY a) converted by a reaction where the trinethylsilyl 9gféNipZ004
is replaced by a hydrogen atom a reaction where the T group as defined in
f or mul aw o1r4258onverted to - NHRR wherein R4 is as defi neg’q /02425 or nul a
I, and finally a hydrolytic reaction to obtain a conpound of formula 1V 20
0 9 JUN 2004 WO 01/ 42252 PCTI SE00/ 02426 10 OHO0O HR/N (I1V) I OHR
wherein RlL, Rz and R4 are as defined above in formula I. and optionally
convert the above resulti-ng conmpound IV into another chem cal conpound of
the formula IV and/ or sepatate a resulting mxture of isomers into the

i ndi vidual isonmers and/or converth@ resulting salt into the free conpound
of the formula IV and/or into ano !her salt and/or convert a resulting free
conmpound of the formula IV into agsaltoto correspond to the above _
definition, or b) converted gy a feactijon where\Ed[lfe trimethylsilyl group is
repl aced by hydrogen, an io ' iwe-Peakti on,( reaction where the T
group as defined in fornmula VI § s canv ed to NHR4 wherein R4 is as
defined above in fornula I, anggfing |y a hydrolytic reaction to obtain a
compound of formula Il O" A- - , R--N-1 (Ill) R

in which Ry, and R; are as defined above in formula [, X 1s hydrogen or a protecting group
such as -CCH3(OCH»CHa)», T is a group that can be converted to a-NH, group. and Y is

s 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
derivati\.fc or an epichlorohydrin derivative, in which Ry and R is as defined above in
formula I, and a suitable protected phosphinic acid derivative activated by O-silylation, in

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

\ - \
Si S
7\ I
0] ) _ O O
O } Lewis acid 1]
T\A + P—X T B—X
oY oy
R3 R‘ RJ H1

Scheme 2

15 s
a) converted by a reaction where the trimethylsilyl group 1s repiaced by 2 hydrogen atom, a
reaction where the T group as defined in formula VI is converted to -NHR4 wherein Ry is
as defined above in formula I, and finally a hydrolytic reaction to obtain a compound of
formula IV |

20



Is1 OHR wherein RL, R3 and R4 are as defined above in fornula ID gnh}NZGUlr
optionally convert the above resulting conmpound Ill into another chem cal
compoungy@biiez formula 111 and/ or sepatate a resulting BXisgb®ots | soners
into the individual isoners and/or convert a resulting salt into the free
conpound of the fornmula 111 and/or int 0another salt and/or convert a
resulting ?0 free conpound of the formul¥a Il into a salt to correspond to

t he above definition, or 25 c) converted by a reaction where the
trimethylsilyl group is replaced b hydrogen, a deoxohal ogenati on

reaction, a reaction where th defined in formula VI is
converted to - NHRA wher ei n g4} s a defpneﬁ above ) formula I, and finally
a hydrolytic reaction to obtal dqund of formila V 9 9 JUN 2001 WO
01/ 42252 PCT/ SEGD 02426 i i m]ﬁ P—H (@HHalo 0 OH R, wherein R, Rz and
R4 are as defined above in formila | ,Rand Halo is a hal ogen atom "and

optionally convert the above resultlng conpound V into anot her chem cal
compound of the s fornula V and/or sepatate a resulting mxture of isomers

into the in al i,soners / r nvert resulting salt into the free
corrpound”%fr \#e R Hﬁ%ﬁa XF &h@% ah%ﬂ ﬁhfglmeﬁl sand oplawarlbrora:\f@ﬁ\;ér pbeyve
resul ti i to.,c rre ond t he
Lbove der MireAAFRMHIL Bo sihe P Kol ind oP B o fbig PXpatale

def i ned ﬁeweng mimrerrur BoinersXnicthB Yieli eaQ Rl i%marswnaio%éﬁu&& zQJeQMHng dglp as

into the free compound of the formula IV and/or into another sait and/or convert a resulting

free compound of the formula I'V into a salt to correspond to the above definition, or

b) converted by a reaction where the trimethylsilyl group is replaced by hydrogen, an
0 oxidative reaction, a reaction where the T group as defined in formula VI is converted to -
NHR, wherein Ry 1s as defined above in formula I, and finaily a hydrolytic reaction to

obtain a compound of formula [Tl

i
H.—H\HJYT—H (1
OH

wherein Ry, R3 and Ry are as defined above in formula I. and optionally convert the above
resulting compound III into another chemical compound of the formula I1I and/or sepatate
a resulting mixture of isomers into the individual isomers and/or convert a resulting salt
into the free compound of the formula III and/or into another salt and/or convert a resulting

1 free compound of the formula III into a salt to correspond to the above definition, or

c) 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 R, is as defined above in formulia I, and finally a hydrolytic

25 reaction to obtain a compound of formula V



1s -CCH (OCH2CH1) 2, U is an el ectron-w thdrawi ng group. such as for0 9 JUN 2004
instance -CN or CO2Et which can be converted to a - CH2NH2 grou and Y is
hydr ogev@ol/82%F ot ecti ng group such as | ower al kyl, and @Zﬁﬁhal ogen
atom which compound of fornula VIl may have been synthesized by an

addition reaction according to Schene 3jenpl oying an unsaturated conpound

in which R is as defined above in fornula 1, U and halo are as 20 defi ned

in formula VI1, and a suitable protected phosphi nic acid derivative

activated by 0- silylation, in whig @nd Y are as defined in fornula VII,

a9 JUN26 04 W 01/42252 Hal |5| + P-X OY Scheme 3 PCT/ SECQ 02426
is converted by a reactionR LT/PEqu. bUp is befMig converted to -N HR4

wherein R4 is as defined abovelin f 1, and a hydrolytic reaction to
obtain a conmpound of formula VIH 11 R- 4N,, /\ P-H(Vill) OHR
wherein R, and R4 are as deflned abové in formula | and Halo is a hal ogen
atom and 10 optionally convert the above resulting conmpound VIII into

anot her chem cal conpound of the formula VIIl and/or sepatate a resulting

m Xture QfekHOUERS ARG Ad8s EdTcHiaByad inl ;SRAELS, ardNeUIONs £RAYESE atdm! 884l ti Ng
salt into the free conpound of the fornula VIIl and/or into  another salt

and/ or cegnivanlly acmesiutht ahoye reedticg opopaghdo? idtbandtaematemiddl kkbmipotmd af dal t to
correspond to the above definition; or Is
forrula V and/or sepatate a resulting mixture of isomers into the individual isomers and/or
convert a resulting salt into the free compound of the formula V and/or into another salt
and/or convert a resulting free compound of the formula V into a salt to commespond to the

above definition; or

0 C) acompound of formuia VI

Halo (I?
B—X (i

QY
R,

in which R, is as defined above in formula I, X is hydrogen or a protecting group such as
15 -CCH.(OCH,CH3),, U is an electron-withdrawing group, such as for tnstance —-CN or —
COzEt which cart be converted to a -CHaNHs 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
20 defined in formula VII, and a suitable protected phosphinic acid derivative activated by O-

s-ilylation, in which X and Y are as defined in formula VII,



D) a conpound of fornula I X optionally as an individual stereo isongrg I}qu 7004
Halo O ZEN P---H (I X) 20 in which RL, RlL and R4 are as defined in f ormita

|, Z is woviabenting group such as t- butyl oxycarbonyl andedfadnehss2d
hal ogen atom whi ch compound of fornula LX may have 0 9 JU d 2004 WO

01/ 42252 13 PCT/ SE00102426 been synthesized by a substitution reaction
according to Schene 4 enploying an el e&frophi lic conpound in which R, Rl
and R4 are as defined above, L is a |eaving group such as iodo, Z and Hal o
are as defined above, and phosphinic acid activated by 0- silylation, 5 R3
Rl Z* NL + R4 Haho Scheme 4 is ?onverted by a hydrolytic Leac ion to a
conpound of formul @'V Halo 0 11 (‘g&),-/ Rg N, Pr-HR 10 OH R, Erein R R3
and R4 are asUdefirhed ahgve in ®o6rnid a 1, and optional ly verp-the above
resul ting conmpolnd V into anothér chem cal _conpound of tlhe formila V and/ or
sepatate a resylting mxture —i%oners into the individual ﬁs@?ﬁars and/ or
convert a resulting salt into gy k

Scheme 3

15 converted by a reaction where the U group is being converted to -NHR, wherein Ry is as

s defined above in formula [, and 2 hydrolytic reaction to obtain a compound of formula VIII

A—N B—H (v,

wherein R, and Ry are as defined above in formula [ and Halo is a halogen atom, and

10 optionaily convert the above resutting compound VIII into another chemical compound of -
the formula VI and/or sepatate a resulting mixture of isomers into the individual isomers |
and/or convert a resulting salt into the free compound of the formula VIII and/or into
another salt and/or convert a resulting free compound of the formula VIII into a salt to

correspond to the above definition; or

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

ITL. Halo ICI)
N P—H IX
2 c,) (X}
Ra R1 \SI/

20 in which Ry, Ry and Ry 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



the free compound of the formula V and/or into another salt and/or E8n¥git 250k
a resulting free 15 conpound of the fornula Vinto a salt to correspond to

t he abowe dabismi tion; or E) a conpound of formula XI R7 SETEERORZ6 11 P- X

-1 OY 20 0 9 JUN ZC04 WD 01/42252 PCT/ SEQCQ 02426 14 in which Rl, R3 and Rt
are as defined above in formula I, X ig;hydrogen or a protecting group

such as -CCH3(OCH,-CH3)2, and Y |s hydrogen or a protecting group such as

| ower al kyl, which conpound of fornula XI may have been synthesized by an
addition reaction according to Schenme 4 treating an unsaturated phosphinic
aci d derﬂe\‘.ﬁ‘\/\%ﬁfﬁesdé&WH%sﬁuuoﬁrea’éu@ﬁ‘gc&dxﬂg% 8shdid 4 REHIdyIn@hpve in

formul a | H'S, "a nercaptide ion (HS-) or a protected rrercapto

conpouncié&suebhiéis coatpoyhd trhiwbichiR, Mncha&emtdaﬁnm shee! Lvea (aeing group
thereafter is rembved O HHIli Ra NI OY R R Scheme 51 (1 SHO R ;-N,
, P-X such as iodo, Z and Halo are as defined above. and phosphmlc acid activated by O-

silylation,
5
E- 5
L Si R Halo
P ? NP
2y L+ P—H z” I
| ! O._ ./
R, Halo O\Si/ R, R, Sis
7 |
Scheme 4

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

Halo O

Rrﬁ\r)\T/E—H (V)
OH

R, R,

wherein R,. Ry and Ry are as defined above in formula I, and optionally convert the above
resulting compound V into another chemical compound of the formula V and/or sepatate a
resulting mixture of isomers into the individual isomers and/or convert a resulting salt into
the free compound of the formula V and/or into another salt and/or convert a resulting free

15 compound of the formula V into a salt to correspond to the above definition; or

E) a compound of formula XI



OY R R is converted by a hydrolytic reaction to obtain a conpound BfJUH Z(34
formula XIl, SHO R-;AP H (XIl) R 15 20 OHin which RI, R3 and R4 are as

defined qfeppezsr fornula |1, and optionally convert the aboyersggudidsi Ng
conmpound XI'l into another chem cal conpound of the fornmula X I and/or
sepatate a resulting m xture of isoners into the individual isoners and/or
convert a resulting salt into the freelﬁorrpound of the formula Xl | and/or
into another salt and/or convert a resulting free conpound of the formula
XI'l into a salt to correspond to the above definition. 0 9 jU.r 2C -04 WO

mvent 1o 15 Qa1 500 ore ) R By CRBLLE RoGaeBh ol  hrtecige

exanpl es gfousxsaeRlae -CCH@ '_ﬂll'Hz)Z,‘Jdd@ﬁ@gi&?%éor%dgj}g@%mcﬂ%gl%%qUJrPasaiBuje?e

bat h cool'ed sol ution of ethyl (3-am no-2-f

oxopr opy k)kytiveihbxympbinyd ) pfoosiphi Xhtay ihave ben(dyatieaiayd b pha h@ionascaskled |

M BH3 to THE while under an argon atnosphere. After 10 m nutes, the

sol ut i on2GRsdiRgAe eahtrBe fdfepting Jp grspurgted phvkghisiolagtd dmivarkse. cowhadt R0 Rsoom
The THE was renpved b

t t d 6 HC1.(200 nL dded

r g?ggg/gpgﬁﬁcggﬁghe %fn%@ﬁé ‘éé‘f&vﬁdg)r?%@@i‘ ?'r‘é‘gli' He8  mgFeaptiae jon (e orgo| ﬁt i on was
| ed - | . ] f . I |

chromat obr At BB o e R SE By BBy POt b SEhi oA e RN G el

exchangetheesifir issem@sedr e- washed with 2: 1 nmet hanol /water (400 nl). The
crude product dissolved in 1: 1 nethanol/water was | oaded onto the colum
and washed with 1:1 nethanol/water (400 nl). The eluent was changed to 3:1
nmet hanol / concent r at ed amﬁni um hydr oxi de. Two

H n SH ICI)

R+ P—X —_ —

Y N
R R, R, oy

Scheme 5

10

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

in which Ry, Ry and Ry are as defined above in formula I, and optionally convert the above
resulting compound XII into another chemical compound of the formula XII and/or
sepatate a resulting mixture of isomers into the individual isomers and/or convert a
resulting salit into the free compoﬁnd of the formula XII and/or into another salt and/or

20 convert a resulting free compound of the formula XII into a salt to correspond to the above

definition.



fractions (150 nlL totally) were conbined and evaporated to give 6450y Uil 704
(349 of (3- am no-2-fl uoropropyl)phosphinic acid as a white solid. Data:
 np 203- XOFOGERF = 0.35 20 (60:40: 1 nethanol, nethyl ene cHGFFLRE2426
concentrat ed anmoni um hydroxi de); "H NWR (300 MHz, D20) S 7.11 (d, J = 528
Hz. I H), 5.18 (dm J 54 Hz, | H), 3;28-3.45 (m 2H), 1.65-2.23 (m 2H);
13C NWR (125 MHz, D, O + Dioxane) S 87.8 (d, J= 170 Hz), 44.3 (dd, J= 12.6,
21.6 Hz), 35.6 (dd, J= 20.2, 86.5 Hz); APIMS: m= = 142 (M:H) +. 25 Exanple
2. (2,'~)-(3-Am no- 2- hydr oxypropyl ) pho. phinic acid A m xture of ethyl
(2S) - ( 3- pahinat Esbiishigyheimen(ids | - di et hoxyet hyl ) phosphinate (1.0 g, 3.5
nmol ) and concentrated HC (50 nmL) was heated to reflux for 2 h. The
solution was cooled to roomtenperature and evaporated. The residue was
di ssol ved in net hang %1%? 30 and t%afat ed with propyl ene oxide (2 m)
at room TRENPEFEICH & 0eKTIPES MORRIMTSkEILIPE RGlS lowtng raad B e xRS, t he
precipitated solid was collect ed by decanting off the solvent. The solid
was dri 0,mg (45% of (2S)-(3-amno-2 0
9 JUN 2 IS PdEa e 4 dr oxypr opyl ) phosphi nic acid as
a white solid. Data 'HNIVR(300 M—lz D ,O 6 7.1 (d, J= 540 Hz, 1H), 4.2
(m 1H), 2.9-3.2 (m 2H), 1.7-2.0 (m 2H) 3'P NWR (121 MHz, DZO) 5 24.2
(d, J ='B2& iek ppthFEABNE: soldtizm:oftzm/l@ﬁaﬁb’nq—2{fa]omo-ét 20 C = +8 (0.5%in 0.1M

HCl). 5 Exanp 'n.—2-h r | ).oho m xt ure
of )et hy|°*€EﬁPi’5§F %EH’S”%?‘%F‘ 5 %Pﬁdgﬁﬁ“x Mg”@ﬁ’é‘f%fg !Si%}ﬁia]s%ﬂ?ﬁét ex(g 9
9, 3 2 TAPWhilBRHIS&URCREST ﬁhﬁﬁ ek, (AFQr TH)mineESs, hﬁ@t@lduérpwra%édt% doakfdx h.

The solution was io0 cooled to roomtenperature and evaporated. The resi due

was di sdot .éd. |Tmensetumno'va<(®eledrtb)rocandempgame@dw & AN BELRA0ank) wxré aiddedd3 nl )

room ure. After the mx rre
r eci o (HEGHTE 8P Erripedsiplast atprhy i iR nge b iier et B S i Mesor i 4
vwas dri adiuboh vad csblegand efaptden The s 260 Jili o8 PWio@ExdhaRYe dn@ai no- 2
hydr oxypr opyl ) phosphinic a¢cid as a white solid. Data: 'H NVR (300 MHz, D30)

S 7.1 (chromaography GXOWMEX" POWX-8420P. Hnfomrm)3.5 2 40 gmp The lvzr%xchf_ﬂ.n"?-@st@ (m
ZH) fllz\)’ragi\éﬁa-at ZI%NH%I&: 2?@%’\@%{%%% ﬁbﬁl{ﬁlﬂ) 'Th5e:2c5ruc|i_t|:z B)roduéa‘ %\I/‘EBQOIVCd in T 140

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

mL). The eluent was changed to 3:1 methanol/concentrated ammonium hydroxide. Two
fractions (150 mL totally) were combined and evaporated to give 645 mg (34%) of (3-
amino-2-fluoropropy!)phosphinic acid as a white solid. Data: mp 203-207 °C; Ry = 0.35
20 {60:40:1 methanol, methylene chloride, concentrated ammonium hydroxide); 'H NMR
(300 MHz, D-0) 6 7.11 (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-O + Dioxane) 6 87.8 (d, /= 170 Hz), 44.3 (dd,
J=12.6,21.6 Hz), 35.6 (dd, J = 20.2, 86.5 Hz); APIMS: m/z = 142 (M+H)".

25 Example 2. (25)-(3-Amino-2-hvdroxypropyphosphinic acid

A mixture of ethy! (25)-(3-amino-2-hydroxypropyl)(1,1-diethoxyethyl)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
30 mi) 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 (25)-(3-amino-2-



HCl ). Exanpl e 4. (3-Anmi no-2-oxopropyl)phosphinic acid 20 A sanple df JefiHy!7004
[3-[ N-(tert-butoxycarbonyl)am no] -2- oxopropyl](1, 1-

di et hoxyatndtidepitosphi nate (8.11 g, 21.0 mmol) was di ssol vert-T/$E08/0M26CL (400
m.) which was previously deoxygenated by bubbling N2 through the sol ution.
The mi xture was stirred for 14 h at rogg tenperature and then

concentrated. The residue was coevaporated with zs nethanol. The residue

was t hen dissolved in nethanol (10 nL) and propyl ene oxi de was added (10
mL). Th i xture ther gsultin premg)ltate

"ol at ed i S feRbhin i e il S G T NMR i Robs B ki od
d 5 7 f
(3ar oo, L2 e 203 Bk T L9000ty N (1 e O

( 3-am no- 2- oxopr opyl ) phosphi ni ¢ aci

126- 127 G 2482 d,0/ 6420 8E)1BABBM hanel = 8@ ) J{H]MRQ@Q@OM#Z,O @09)051\1 13
(d, J 30 = 551 Hz, 1H), 4.14 (s, 2H), 3.14 (d, J= I—i) NMR (75
MHz, D, Cb{GIDloxane) 199.5, 49.2, 47.3 (d, J= 69 Hz) FABI\/B n12 = 138
(I\/H—|)+ 09 YuN 2 04 WD 01/42252 PCTI SEOQ 02426 17 Exanple 5.

(2R) - (3- Ami no- 2-f | uor opropyl ) phosphi ni ¢ acid 5 Amoni um hypophosphite (73.8
g, 0.89 mxunpias. @kdesAmind-Nackedygobyhpmsknifuidgped with a nechanical
stirrer, thernoneter, addition funnel and an argon bubbler. The flask was
placed in a water bath at roomtenperature and '

N, O-Bi s- I yhhacetam de . (215 SA added_ at
such a ra H'gﬁkhélti@éyll(g%ﬁ??g ' E'h %WP@F’\X/Q& ?(51 ‘%’E?WE! H)Bﬂoﬁ’z'l”lﬁ’\‘n? a2 & (30
mi nut es apmmot))amsmgeme;aeccﬂojl l(stgmLt)Jnm reoRBli Sty e, af(ﬁlglswuanQIaQBSA
the reaction mxture was heated to 45-48 C and nai ntai ned a hi s

t enpéf at GPRIeE &t rqomy lemmsEatpEand eyAPTats de Jdkeadsities wgomssoémdenanmhmoan‘w a

sol ution i_odopr opyi car b, te 0. 09
mol) in rrngﬁ ﬁﬂcﬁé%néc%ﬁ{l% rééﬁ?rﬁ%b{ &cn% T Wets f%%faéfdmg UG AL LR %‘H“E‘ﬁcx Hre. The
reacti onsuasd tolnérhcaxlral olepretipitafeti KoRd wa0@bldRed BYB&TALINS 6 sole i THEhe
reaction mxture was cooled to O C and was cautliously ~quenched with

met hanol S8 yed Wb fdisai al frgeat lersi (s 26t (59%e of BHBomindRt ur e was
stirred hgcg{og\%op Ebﬂ)&{otﬁsﬁlﬂwcﬁpastp%hltg%&t}é OBJ\tMiS fI\&M}{ "386’1\)?19 I_I)JE')% §'Pll I(ccli,s

wer e was
15 /=540 Hz, 1H), 4.2 (m, 1H), 2.9-3.2 (m, 2H), 1.7-2.0 (m, 2H); *'P NMR (121 MHz, D-O)
4239 (d, /=525 Hz): FABMS: m/z = 140 (M+H)*; [a]p at 20°C = -8 ° (0.5% in 0.1M

HCI).

Example 4. (3-Amino—2-oxoproﬁyl)bhosnhinic acid

A sample of ethyl [3-[N-(ten-butoxycarbonyl)amino]-2-oxopropyl(1,1-
diethoxyethyl)phosphinate (8.11 g, 21.0 mmol) was dissolved in 3 N HCI (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

s methanol. The residue was then dissolved in methanol (10 mL) and propylene oxide was
added (10 mL). The mixture was stirred for 6 h 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; Ry=0.64 (85:15 methanol, water); "H NMR (300 MHz, D,0) & 7.13 (d, J

30 =551Hz, IH), 4.14 (s, 2H), 3.14 (d, J = 18 Hz, 2 H); '*C NMR (75 MHz, D.O + Dioxane)
5199.5,49.2,47.3 (d, J= 69 Hz); FABMS: m/z = 138 (M+H)".



nethanol . The filtrate was concentrated and the residue placed undef %Lﬁﬁﬂ 2004

vacuum (0. 1 nmm Hg) overnight. The crude residue was triturated with

met hyl erOdRKES? de, net hanol, 20 concentrated anmoni um hyBFEREMEINH uti on
(80:20:1) and was filtered. The filtrate was concentrated under reduced
pressure and the trituration was repeatgd. The crude concentrate was
transferred to a 2-L flask, dissolved in nethanol (375 nL) and placed in a
wat er bath at roomtenperature. A saturated solution of hydrogen chloride
gas in ethyl acetate (500 nL) was added and the m xture stirred for 3 h.
The reaction mxture was 25 filtered and the solids were washed with a

i ., The filtrate was

: : d product was passed

t hrough a Domex(r) SOVWB 200 nesh H+ forn1(500 g, 8x 15 cn) colum el uting
with 3: 1 nethanol/water until no further naterlal was detected by TLC

anal ysi s., The requi e n elut e ith,1:3 .

conc)e/ntr ABYO QWHﬁﬁYRPr% R?&?‘qugg @%?orf'ﬂ dhlgr%oqccgﬁ%%'ﬁ'pg%‘glfgf" IRp&e
further Ru 4 m@chdaycat almmmehh@ﬁﬁte@.gfd@nmh f@hhl:tllaﬂﬂ an \Wdoh b@bil@l‘ o8¢ Mhsk
met hanol , concentrated annDnlun1hydrOX|de sol ution 6’3 to afford

(2R) - (3 avsis pacgd i1 & atss bopyat rpdrospnperabiraandN £ 3-Bas- (/mrrteéwyésolynl Jdcqtamidz g

740 (s, larsyly 882 MU psAT5E addd B anaTde trafthe HichfT L offgaliEu (?n 0.5
H . 30 121hidtdintdbeldd 38 % (30 Aidfe s(dﬁpr@ﬂ")usu@hi@m@b@lr@ L&%ﬁ_ﬁbm@ﬁmﬂ tho- 2-f

uor opr opyl ) phosphi nic acid 5 Amroni um hypophosphite ( 0 no!) was
added t oaddigometREA. th_fﬁflmlﬁlkmé(qlﬁfﬁp’ﬁéd'ﬁaﬂﬂﬂt“h%r“ﬁe@h’@ﬁ|r%1ama§’teﬁrﬂF Bris
t her nonet er ddi nnel and an_argon bub | er

( trimet hﬁrg;?ell' P ftgé? I'Eﬂ-C}}éOD WihSLCOO E r%%rp CF%@A?[LH'E ..m% E]. S el.allOI"{ of tert

rate t ha%utyhezR)mﬂemaj ndd@mfyaddﬂtﬁ.ﬁmymzmuanm 89 red) xh&h&lﬂﬁlnéaﬂléﬂdﬂl’)dﬁbon
conpleting thé addition of @ BSA, the reaction mxture was majntained at
35-40 C iy w5 adped tovbe FgACEAB mKIUGE-i fke fegciasEaniyn gaQveH@edir htPohe

m xt vt e Y%Eﬁ?pe%th{ S8k "?I"i-’e é:Qlcgo lixt H: @gsd&c}o#c%qgl() arﬂi‘ \Dd:.(c}ggou{ faCt I on was

cool éd t o rioom nperat u a so utlon of ter/- | uor o- 3-
i odopr opnhaﬁhbcamhemﬁnamas(ms AL} 4ndreeh with weﬁ:hyjzemm C'Iﬁhﬁomdcl@or( B@Qureyasvas
added to the reaction m xture. The reactlon was then allowed tq stir at

r oom t empieires (o 0 sy8Aeghichthe reacdan wiap Hltgied g éhe\/\?é’é'dé%reeﬂa%hé’%d” I® and was
cauti Ouslrr}{:tﬂﬂgncﬁ?edfm‘a{ehwﬂ@é&@%htér}m Bk kesidue placed under high vacuum (0.1

mm Hg) overnight. The crude residue was triturated with methylene chloride, methanol,

20 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 methano! (375 mL) and placed in a
water bath at room temperature. A saturated solution of hydrogen chloride gas in ethyl
acetate (500 mL) was added and the mixture stirred for 3 h. The reaction mixture was

-5 filtered and the solids were washed with a mixture of methanol and ethyl acetate (90:10).
The filtrate was concentrated under reduced pressure and the crude product was passed
through a Dowex® SOWXS;ZOO mesh H* form (500 g, 8x15 cm) column eiuting 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

30 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-fluoropropyl)phosphinic acid as a white solid (3.12 g, 24%}.



15 and then with water (60 nl). The reaction was concentrated and thd J Y Z(d4
resi due placed under high vacuum (0.1 nmm Hg). The residue was adjusted to

appr oxi 8 by the addition of concentrated anmoni i de (50
m.) theﬁyﬁgk%§$ghe chloride (400 nL) and nethanol (250 nf#qk§¥g&§§%ed. The

resulting solids were filtered and the filtrate was concentrated. The
residue was triturated with nethylene dfloride, nethanol, concentrated 20
anmoni um hydr oxi de solution (80:20:1; 400 nL) and was filtered. The
filtrate was concentrated under reduced pressure and the ¢rude concentrate

was di sstH wadRi(B00MMATIO) { AG0 (5, 019 H),A. SAGU0 31eds30Lsibd on, 0fs fiydregen
chloride gas in ethyl acetate (600 nL) was added and the m xture stirred
for 3 h.5.TAémy 8ad).dnl 2n3 42 (me=Hasl . 74-2L26(ed 28Dd the filtrate was

concentrat ed under reduced pressure. The crude product was passed through a

Dowex(r)=25 0Q A form .col unm eluting with 1:1
met hanol F4i Q\é’( 52’ ﬁ%%f"ﬁuo% he 4 % ‘525t ect ed by TLC anal ysis. The

requi site crude product was then eluted wth 1:3 concentrated anmoni um
hydr oxi de sol ution/ net hanol. The product was further purified by colum
chr orfat ofymapjume hyPPphpsphitth( el iy Ehmobh arddded toeBirenbid 2-LeBmskeqtippedd

i um hydr oxi d Lut i 6:3: 1 afford (2S)-(3-anina-2 .
T or opr iy R risbemeR Rittet Aerhitdd) a0 s hefh s dmedigor Bubite e 300
Mz, D, -(Q)m&hglsgyamd&rai@u1475\./%9_1./04212:581 T(SIA P04 RA %6 sdS zgraze 819% &1%2 0.5

H, 6.15 (s, H, 5.12-529 (m 0.5 H), 492-5.10 (m 0.5 H), 3.12-3.42
(m  2H)intema} serppermughypemaintigedbiteen 35-401"Gorlépon- domplesivg the atidhios dfi ni ¢

acid S I (3-, ert-b xycar.honyl ] - -flu - 2- hydr oxypr opyl
TCi1 ek hoh FERGTO kR RARRE0H A, "G Ko ds i Bl B e

met hanol(1$@nin))wastddaad eed theirhiRtude NaklyGiree bl 946 °@Ehhd Z2Aitdnal 9 nfln MTRE,
sparged with argon imedi ately prior to use). The m xture was stirred at

room t eFPRFISRIYE Gogleddo FRAUIP {ripfdRp e day yrbwrian efospHurtkl (25p 27fheore-8act i on
i Xt . d Lt -
0 ssol vedEoRsERIERRMERE B 16 kRS ORI RN (R d ol T REBRES Lo B85, | o

under restuordipressThereatidh wed thanallowdiher atrud eodih @tdpdra(uf® oW&hhighBSThe
purified by colum chromnat ogrgghy (I x 10 cmcolum) eluting with
net hy| ef@ACERT FiKEEe waeEpRlpdhio 0 "C and was cautiously quenched with methanol (150 mL)

1s and then with water {60 mL). The reaction was concentrated and the residue placed under
high vacuum (0.1 mm Hg). The residue was adjusted to approximately pH 8 by the
addition of_concentrated ammonium hydroxide (50 mL) then methylene chioride (400 mL)
and methanol (250. mL) were added. The resulting solids were filtered and the f{iltrate was

© concentrated. The residue was triturated with methylene chloride, methanol, concentrated

20 ammonium hydroxide solution (80:20:1; 400 mL) and was filtered. The filtrate was
concentrated under reduced pressure and the crude concentrate was dissolved in methanol
(400 mL). A saturated solution of hydrogen chloride gas in ethyl acetate (600 mL) was
added and the mixture stirred for 3 h. The reaction mixture was filtered and the filtrate was
concentrated under reduced pressure. The crude product was passed through a Dowex®

25 50WX8-200 mesh H* form (450 g) column eluting with 1:1 methanoif_watcr until no
further material was detected by TLC ahalysis- The requisite crude pfoduct was then eluted
with 1:3 concentrated ammonium hydroxide solution/methanol. The product was further
purified by column chromatography eluting with methylene chloride, methanol,
concentrated ammonium hydroxide solution (6:3:1) to afford (25')-(3—amino-2-

3o fluoropropyl)phosphinic acid as a white solid (3.46 g, 17%). 'H NMR (300 MHz, D,O)



concentrated anmoni um hydroxi de (6:3:1). The fractions containing pBdbdci{ 2804
were i s concentrated under reduced pressure, co-evaporat ed vmth
acet oni WO PKA2RZ x 10 n) then with nethanol (I x 10 ni) BAdSTARORES
overni ght under high vacuum (0.1 mm Hg). This procedure afforded
(3-am no- 1-fl uoro- 2- hydroxypropyl ) phosphinic acid as a white solid (40 ng,
56%9. 1 H NWR (300 MHz, D-,0 6 7.93 (s, O. 5H) 6.11 (s, 0.5 H), 4.60-4.20
(m 2H), 3.42-3.08 (m  2H). ate Exanple 8. 3*Am no-2-fl uoro- I-meth 1 ro
1 hos hi s®l C Y, a uor o-
ety 0 G b Se A SR TSttt B2 Y s P T 5 e e
(15 m ) M@sladcpd | M25 BH1-THF (12.3 nl, 12.3 mml) Wmle under an argon
at nosphere. After 10 mnutes, the solution was heated to reflux for 3 h.
The sol ution was cool ed to roomterrper ature and 6 N HC (100 nl) was added
dr opwi s€eExafipde THE- Avmsna-¢ 2 iy drag : portion of 6 N HC
(100 sm.) was added. The mxture was refI uxed for 3 h. The solution was
cool ed, evaporated, co-evaporated with water and then with etanol. The

resi due E/sasl (4b-gerbLicFacIBondiesHaRy & ferForetvdgrapmPYOODEX(r) 50vk- 8- 200,

H+ for rn ﬁﬁpﬂ Ia 1
nmet hanol ?e}?émﬁ%h‘&%ﬁ&n 3 (pllr’ggd—hprh 5 I'SS 2| ve ﬁ§&,1’3 mg{hhanorﬁlqvx% éiﬁas\&'gs
| oaded auiitp3 N yd@khioric acd (2astie @0Vl inmaol. sbaf};e@ wn\ﬁ[hx@mﬂdkﬂ&ﬁﬂxaEKISF/pSED@ 02426

20 net hanol /water. The el uent was changed to 3;1 nethanol/concentrated
armoni ursehyldegRixe WH%é“EE%FUﬁPF‘a‘F@PFPé‘Hﬁf% hQwr #ndg s 2Eer ARPsaletSor at ed

to gjve a w
0 S e Rl R gl e BAEA R TR, B s ot ey

(400 VHzdissBLve) ilBrrﬁllrﬁhné’l @ rain; the Aefidudl Batbr 2n{aved byHp ev8p@-aBob ufider 2H) ,

1.8-2.2 2 (m 3H): M5 m 15 MtH) +. 10_The fol | ow n
i nt er rredi(f%ﬁcé% PGSy e %%F%“Q%e%?éﬁﬁﬁ?%tgﬁ U%é‘dﬁ f‘%‘PEi’ fet ”FH{,/Mengl on.
i nt er mediyal tiex bd cmBELVhn ) Ru@i SENRNETRYIBnd c1RbAGX di@Bardeer VI - 2-fl uoro

ro anoate n?:ﬁ [5-5 msdl ate to the compound according to Exanple 1)
concentrated ammonium hydroxide (6:3:1). The fractions containing product were

s concentrated under reduced pressure, co-evaporated with acetonitrile (2 x 10 ml) then with
methanol (1 x 10 mL) and dried overnight under high vacuum (0.1 mm Hg). This
procedure afforded (3-amino- | -fluoro-2-hydroxypropyl)phosphinic acid as a white solid
{40 mg, 56%). 'H NMR (300 MHz, D-0) 6 7.93 (s, 0.5H), 6.11 (s, 0.5 H), 4.60-4.20 (m,
2H), 3.42-3.08 (m, 2ZH). '

20

Exampie 8. (3-Amino-2-fluoro- 1-methylpropylphosphinic acid

To an ice bath cooled solution of ethyl 3-amino-2-fluoro-1-methyl-3-
oxopropyl(diethoxymethyl)phosphinate (1.6 g, 5.3 mmol) in THF (15 ml) was added | M

»s  BH,-THF (12.3 mL, 12.3 mmol} while under an argon atmosphere. After 10 minutes, the
solution was heated to reflux for 3 h. The solution was cooled to room temperature and 6

" N HCI (100 mL) was added dropwise. The THF was removed by rotovap and another

portion of 6 N HCI (100 mL) was added. The mixture was refluxed for 3 h. The solution
was cooled, evaporated, co-evaporated with water and then with etanol. The residue was

30  purified ion exchange chromatography (DOWEX® S0WX-8-200, H" form, 3.5 x 4.0 cm ).
The ion exchange resin was prewashed with 2:1 methanol/water. The crude product

dissolved in 1:! methanoi/water was loaded onto the coiumn and washed with 1:1



A mixture of ethyl (diethoxynethyl)phosphinate (26.0 g, 133 mmol) ald J_ 7} 7034
1,1,1,3,3,3- 15 hexanethyl di silazane (28 nL, 133 mmol) was heated to refl ux
for 2 h argon at nosphere. The m xture was cool ed
t enper at"ﬂ?gﬁgn EIfI uoroacrylate (10.5 g, 89.0 mmuol) was am{igéa%z?eagents
were heated to 60 C for three days under an argon atnosphere. The m xture
was cooled to roomtenperature, dilut e th et hyl acetate (300 nl),
washed with I N HC (2 x 150 m.) and saturated sodiumchloride (100 ni).
The 20 organic |ayer was dried over MgSH, filtered, and evaporated to give
32.0 ¢ omcﬁlayeww T&ieleiuemeva‘serﬁwwé twésl pmhahplé@brtuymmmbd)mnmoummrrat ogr aphy
on a wet:-p umm | utin th 97: 3 net hyl ene
chlorid lﬁffg ﬁﬁoﬁ%fﬂwﬁsﬁﬁ&%}ﬁ“&%w fer%Pd"P ‘B?fg) 9\5@?‘@3’%’ Wedvahd ®apor at ed
to give a(BdXBreOfneBE Mvike .2
[(di et hoﬁ?r@tcﬁyl ) (et hoxy)phogp@%? VTSR sty b methylpropylphosphinic acid
Dat a: ' HisNiRil. ZBat(aSt}fDNMRMOID@dB) B,®). B2 2(d8y(ml 1 H),4.8-07 . 1717) 6m-3.5 () ,
418432(m2H)3 m 2H), 1.20-1.41 (m
ot 18132 . . 13- B0 SHI Vo 3134 4MEHHD i ot hox eth 1 hos
h| nate (internmediate to conpound according to exanple 1) 30 To a solution
of ethyl 3-[(diethoxynethyl) (ethoxy)phosphoryl]-2-f]uoropropanoate (16.0 g,
51. 1 mmulhe fotioatinmintdrmed it yensasedilchtid pepae Mnr &t cdeh @ i Mvdheag de
(14.8 N, 0 9 JUN 2004 WO 01/42252 PCT/ SE00/ 02426 21 3.5 nL, 51.1 nmol). The
solution was stirred for 16 h and evaporated. The residue was purified by
chr omat gg[cqlpl YiaRR @ wet-packed silica gel colum (7 x 37 cm) eluting with
96. 5: 3. W‘E'WTHG chl ori de/ met hanol . The appropriate fractions were
conmbivned and evaporated to give 3.43 g (27% of ethyl (3-am no-2-fluoro-3

5 oxopr oyI )(Idlllet , )ﬁy % gxgophln%te a?‘ cl\(?!_r 0|I Dat d[eg yw(RngOO

(m 3|A_'|) jfﬁltéﬂ‘?éll a(umo I%E%og%oﬁﬁdgcc%;dmé% E?tkpnﬁlczl 21-2. 81 (m 2H), 1.30-1.40

(2R) - ( 3- chI or o- 2 hydr oxypropyl ) (1, 1-di et hoxyet hvl ) phosphinate in
(internmediate to.t ounda rd| 0 2) After a mxture of
et hyl (a"f&’c‘h‘&[&%&%@ﬁ)(a}? BRIHLR ) ?(gigﬁrmﬁp? mAaD 261 ddnk> els

(s hexamethyldisiiazane (28 mL, 133 mmoi) 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
mL), washed with | N HCI (2 x 150 mL} and saturated sodium chloride (100 mL). The

w  organic layer was dried over MgS0,, 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 c¢m) 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

35 (300 MHz, CDCl3) 6 5.32 (dm, [H), 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).

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

{intetmediate to compound according to example 1)

30
To a solution of ethyl 3-{(diethoxymethyl)(ethoxy)phosphoryl]-2-fluoropropanoate (16.0 g,

51.1 mmol} in ethanol (22 mL) was added concentrated ammonium hydroxyde (14.8 N,



evaporated to dryness, the residue and 1,1, 1.3, 3, 3- hexanet hyl di si | 8%nk 2
(13.2 g, 82 mmol) was heated to reflux for 3 h under an argon atmG)sphere
The ni xWQ&/43382 cool ed to room 15 tenperature and evapor dited 000242

(R) - Epichlorohydrin (6.6 g,_71 mmol) and anhydrous zinc chl ori de (2.5 g,

18 mol ) were added and the reagents wane heated to 60 C over night under
an argon atnosphere. The m xture was cooled to roomtenperature, diluted
with nethylene chloride and water. The organic | ayer was washed with

wat er, df isggh 0yef mnl}@$ol'ﬁascflhﬂlé@(vﬁiﬁjstx@é@fo?%%@l%ﬂte‘%gpérﬁ’te@' ¥he AQidlev Rl @
yellow oiT. The residue was dissol ved in methanol (150 nL) containing | %
acetic apurdimilm ¢fhrematmlgmphgmm/aa‘s'crspaqkﬂéd:howgcl qoighd (7 x Thems elwiagtwitas

d h hl hyd I
Lot prbhuds RSt e G BT I
S 4.3-4. ék/aégﬂgt%’gxée j-zléég) 6"‘79:[ ot?lfph?_/l g,’r?§ml?hc78” (ﬂ%ro‘lﬁ) 1.9-2.4 (m 2H), 1- S

(dd, J = (m 3H, 118124(m6|—|) 25
Exanpl e dﬁprdﬁiﬂhyﬂlc(hbsyﬂtﬂ}y@phmdwd‘r mxlyszrmpyD)r@i 'H- NMBI(BO&MHZ CDCh)

t hyl ) phosphi nat e nt er ne onpound accord 9 ng) 2) A
sol ut | on58143é§ hyD- %i&)(s lé*)cﬁ%r%“%fmd'r%&f}ﬂrQS‘Syllﬂf 13r43 (m, 211 363591

- di et hox¥[<13t hyl %Qhozsdg)pkﬂaﬂ% (1%00 ?HWI ml, hanol contai ni ng 9% of
amoni a wds stirre an autoc f'oomte er’a re for 4 days and at

60 C for one further day. The soI ut| on was evaporated and the residue was

purified by chromatorah on a_wet - packed si Ilca get colum eluting with O
0 Jti i Bxaprpig 3.k A >6Eohlorery dpvdoaxymnery 13 bl rdiet Ao e Ky DPRoshinas et hanol

((:gng% [m?é%!“ﬁt@'nd‘!h@gco obhd SLIYARATE A xarh pgﬁf’{)'r?ég a‘;aa\f\;'t gps ﬁ;e

aqueous Iayer was pH adj usted by the addi tion of a few nL of 10% aqueous
Na2CO3 and repeat ec}li/ i@.r@\%t ed V\f he/l epe chloride. The conbi ned

or gani ¢ MAF BB G éY“R&)@L@&PE‘Hd cdVaficr af BUNele Iy (phuepevay (269
gf oL er/'evgﬁéhzeﬁ%o apyn@@s n% rebaaqe Qﬁa/ﬁ)rlopx|3)i—gre)él:1n‘fyil§1](}i}91¥u\é§ﬁ@%ll3)?E@ﬁhﬁ% ®2,

(m 2H) ,wd.lz5heed. IS(Bef(Lm fodBI)h ur@ﬂ?@n 3rR0 a(tmpbljheht) The ﬁllm;fswcl:()cc(qﬁqd tohfpom
% ggl:S]Z_ ggm%%}an%g%md eva?)%ra]feé %Rf 1c‘21l0r0hydnn (]6 67 h?'l mmH}) :mgi dn]('?yci]'rou&. ZlgC 3H),

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
MgS0., filtered, and evaporated to give 20.7 g of a yellow oil. The residue was dissolved

20 in methanol (150 mL) containing 1% acetic acid and the solution was stirred over night.
The solvent was removed to give 17.7 g (82%) of ethyl (2R)-(3-chloro-2-
hydroxypropyl}(1,1-diethoxyethyl)phosphinate as a clear oil. Data: 'H NMR (500 MHz,
CDCls) 8§ 4.3-4.4 (m, H), 4.1-4.3 (m, 2H), 3.5-3.8 (m, 4H), 1.9-2.4 (m, 2H), 1.5 (dd. / =
2.3, 1.4 Hz, 3H), 1.32-1.37 (m, 3H), 1.18-1.24 ({m, 6H).

Example 14. Ethyi (2.5')—(3—arnino—2-hydroxvpropvl)(l,I—diethoxvelh\{[)phosphinatc

{intermediate to the compound according to Example 2)

A solution of ethyl {2R)-(3-chloro-2-hydroxypropyl){1,1-diethoxyethyl)phosphinate (5.0 g,
30 17 mmol) in ethanol containing 9% of ammonia was stirted 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



10 Exampl e 15. Ethyl (2,S)-(3-chloro-2-hvdrox ro yl) (I, | -diethox Yt JUil 2034
hyl | phosphinate (internediate to the conpound according to Exanple 3)

After awpximgezof ethyl (diethoxyethyl)phosphinate (15.0 pg/sEbosaRE) and
toluene was is evaporated to dryness, the residue and

1,1,1, 3,3, 3-hexanet hyl di sil azane (13.2 82 mmol) was heated to refl ux

for 3 h under an argon atnosphere. The xture was cooled to room

t enperature and evaporat ed (S) Epi chl orohydrin (6.6 g, 71 mml) and

anhydr ous zj nc chl ari mmol ) were added and the reagents were
heat ed t &eseylencshipride/ ﬁﬁfhaneh@&%dﬁe@%éﬂmatnmﬁi)%drlethymnm "Rmmztg@rmtc

cooled t I ene ri de and ter.
The or ga?u é&?ﬂ?y%%@%&% Or %g\g\%w%ﬁuqe%ﬁ”ge FE@@E € apd MagTe 40¢ and
evapor at egudoas @iyee w20 pH :gi;@g‘tccﬁbyﬂ{ehﬁl\d&t@nbf 2B rﬁE%'fqg% X?Qogé FJ%Q':M?Qnd in
met hanol (150 nmL) containing | % acetic acid and the solution was stirred

over ni giPcatetiyeexmciednyithvaethydans\cdiprids. Gheeortbingd grgandinyeds vetriyitied

h |
(29)- (3. S0 ARSI s S GhbLpIESRILDSI ¢ 3 o ol cor
3.6-3.8 (lyaroﬁﬂ)ropil)a zdéu(d}ayeﬁlyi))phésp'ﬁuh&das aJclzardiB. Dat%l '141 rlIR{R &t MHz,

1.32-1.37 (m 3H), 4 (m 6H. Exanple 16. Ethy
3-an no- QDrWEPrQ)‘k‘*Qd* ?5 (E) IlH-)d‘i é@-Ho'iO (@1,12H), hos- BhSCth.e‘lPﬁ] ﬂtm Brédl(ai, ¢HHo t he

(29 - (3 RPor I8 LRoyaP 2557 BRTr Pk & L8Rdgol maty Bhdi 1At & 05100 gm. 17

ol ) i n3gy happoh 26qat )i ng 9% of ammonia was stirred in an autoclave at
room0 9 J"!'l-1 2H~-34 01/ 42252 PCT/ SEQQ 02426 23 tenperature for 6 days
and & 55 C for one further day The solution was evaporated and the
residue yas [ urlgf' et - packed silica gel col um
el uting - LY (XY £1-g IS IR NE Ay iphaspiiales oy

triet hyl(mn@ed.aﬁheoWdﬁmduaﬁacccfraaﬁttb@%mwﬁ combi ned, evaporated and
diluted with nethylene chloride and water. Thé 5 aqueous |ayer was pH
adjusted by the addition of a few nL of 10% aqueous Na2CO3 and repeatedly

ver  nagsst LB AT GG gRSolRds Ok TTpe B o st Eiano 2

ts  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

0 methylene chioride and water. The organic layer was washed with water, dried over
MgSO0., 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 16.8 g (79%) of ethyl {25)-(3-chloro-2-
hydroxypropyl)(1.1-diethox yethyl)phosphinate as a clear oil. Data: 'H NMR (500 MHz,

25 CDCl3) 6 4.4 (m, [H), 4.2-4.3 (m, 2H), 3.6-3.8 (m, 4H), 1.9-2.4 (m, 2H), 1.5 (dd, /= 2.3,
11.4 Hz, 3H), 1.32-1.37 (m, 3H), 1.18-1.24 (m, 6H).

Example 16. Ethyl (2R)-(3-amino-2-hydroxypropvl)(l,]-diethoxvethyl)phosphinate

(intermediate to the compound according to Example 3)

30
A solution of ethyl (25)-(3-chloro-2-hydroxypropy!)(1,1-diethoxyethyl)phosphinate (5.0 g,

17 mmol) in ethanol containing 9% of ammonia was stirred in an autoclave at room



hydr oxypropyl ) (1,1 -di et hoxyet hyl ) phosphin
(500 MHz, CDC13)S4143(m 2H), 4.05 Hy, 3.60-3.80 (m

2.4-2. 9OWRPI/4RF2 1.7-2.1 (m, to 2H), 1.4 5 (dd, 3H), 1P%Tf§EQ?"’(2‘Fﬁ6 3H) ,
1.2 (m 6H). Exanple 17. Ethyl

(3-fN-(tert-butoxycarbonvl)am no!-2-oxgpropyl)(1,I-

di et hoxyet hyl ) phosp_hinate (internediate to the conpound according to the
Exanple 4) 15 20 25 30 To a solution of diisopropylamne (3.0 nL, 21 mmol)
in THE ( t d 8.6
L, 21 meal g S e B e ORI, o s M B RGRg
sol ut i onttetrbwdiue( Gzaﬁtpmfmdl‘hqumbmydog(aphy loyi|2) wiramphedisiliea ¢d.cdurgn eldfing witimol )
in THE (5 m_ was addg_g dro?&%gﬁ'@f %_gr the addition, the solution was
stirred atelhy ene£hlqrdegpet QFOrroBtingade ttt%lw@"t%eifhwpté@@ram(slo
M9, & 3 {iQlohs Wrd Ebmbihed, cihpordRs AG AReA AR Ry il Rioddindflhdd PR WS
conpl et e. e reaction mxture was stirre 45 "% Nt es cetic acid
(1.2 ., a@ﬂaoanr waspiiddgstedrbg thdaddigacoi o fewrmit off B0% wase ov@ NGOt and oom
tenperature. The reaﬁ%jl on mxture was partitioned between nethylene

chl or i defeRriedi¥EaIadFl R angthyerschipres: J@sépatbwd OFB%“laéﬂYébhgﬁ'Fa‘y‘éﬁ was
t t t t
1 ed over TEEeh MY {ReARNE SO0 saTarl oF cAST AT BRRET T 0T Srhe

resi due masopuprofyld. lbdiethohyohdiphgspiphye ana J:&Cir gtloDasa I |H:BH\@I€I(5(E1 MHzg with
et hyl acetate Theala‘}_) ~éf)rlatefractlons were collected to (I:1|ve129
(74% of CRLWR 454 h 4 0atBx\fOar58ny P9 GRi Hd) 21-2.9 (m, 2H), I.7-2.1 (m,
oxopropy vl tzh h i an oil. Data: 1H NWMR (300 MHz,
CDCt mfst Icgﬁfdl‘ﬁ()y?i ly%)('% %Ph @18‘%4 17 (d, 2H), 3.60-3.80 (m 4H),
3.01-3.30 (m 2H), 1.52 (d, 3H), 143(s 9H), 1.32 (t, 3H), 1.19 (t, 6H).
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as a clear oil. Data UI-BNMQ! Ztd4
I

ts  To asolution 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}(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 lh. A solution of N-Boc-glycine methyl ester (8§10 mg, 4.3 mmol) in THF (15

20 mL} was added dropwise. After the addition was complete. the reaction mixture was
stirred for 45 minutes. Acetic acid (1.2 mL, 21 mmol) was added and the reaction mixture
was warred 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

25 MgSO,, 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. Tha appropriate fractions
were collected to give 1.2 g (74%) of ethyl [3-[N-(tert-butoxycarbonyl)amino]-2-
oxopropyl)(1.1-diethoxyethyl)phosphinate as an oil. Data: 'H NMR (300 MHz, CDCl3) &
5.48 (s, IH), 4.10-4.30 (m, 2H), 4.17 (d, 2H}), 3.60-3.80 (m, 4H), 3.01-3.30 (m, 2H), 1.52

so  (d, 3H), 1.43 (s, 9H), 1.32 (¢, 3H), 1.19 (t, 6H).



s atnosphere and cooled to -15 Cwith stirring. Methyl 09 Juit ik

(2R) - 3- (di benzyl am no) -2 fl uoropropanoate (56.6 g, 0.19 nol) was suspended
in THE (@¥olatds:and added dropwise to the m xture over | PperiBERoziker nal
tenperature was mai ntained below -10 C during the -addition. On conpletion
of addition, the reaction m xture was a#owed to warmto room tenperature
and stirred at this tenperature for The reaction m xture was cool ed
to 0 10 "C and cautiously quenched vvlth a saturated aqueous sol ution of
amoni um hIo | d i The reactron mxture _was extracted wi th ethyl
acetate i - ' Ny Shir§EODEAR! : atted
pressuredcggg@ingr[ygee E%ﬂg%}was di ssol ved in 2 N hydrochl oric aci d (200
nm., pH=2d@pprox.) an e ueous phase was washed with ether (2 x 200
m.). The aqueous phase was basified (pH=10 approx.) w th 80% amoni umi s

hydr oxi dgb Eﬂ % ? rigted with ethyl acetate (3 x 200 nlL), dried over
anhydr ou&it8HE Barehydn £18-24)molp Mas syspandedd n ddhE 6200 mie dnderderitrogeduced

N | - - l.= | 48 g, 93¢
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Exanpl e 3- Ami no-2-fluoro- | -propanol (internediate to t

9. (2
comound[%E ‘ag ﬁovtfitﬁée@éawl @ﬂsacrlerR)we iRt tedorv noP-"Q-dirking the

|- | d d in,ethanol 25 (300 ni
Ten wt . ot SAT Ba? b TSt ampl et B b B B RLYE e M ved e oo

m xture tcptpacmde@mdanﬁad faf this ehgkenuandr ShAKER AE®sn iU Qe oRldTBSPher e
(55 psi )‘\,é . \When Cg](_)? further hydrogen uptake was observed, the
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15 hydroxide in bnne: 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-fluoro-1-propanol (48 g, 93%) as a yellow oil.

'H NMR (300 MHz, CDCls)  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).

20

Example [9. (2R)-3-Amino-2-fluoro- | -propanol (intermediate to the compound according

to the Example 5)

(2R)-3-(dibenzylamino)-2-fluoro- | -propanol (29.2 g, 0.11 mol) was dissolved in ethanol

25 (300 mL). Ten wt.% Palladium (II) hydroxide on carbon (5.0 g) was added and the mixture
placed on a Parr® shaker and shaken under a hydrogen atmosphere (55 psi) for 6 h. When
no further hydrogen uptake was observed, the mixture was filtered through a pad of Celite®
(20 g). A fresh batch of palladium (II) hydroxide (5 g) was added to the ethanol mixture
and re-subjected to the hydrogenation conditions described above for 17 h. The crude

3  reaction mixture was filtered through Celite® and concentrated under reduced pressure to

afford (2R)-3-amino-2-fluoro--propanol as a pale yellow oil 7(9.6 g, 96%).



Exanpl e 110. Tert-butt'! (2R)-2-fluoro-3-hydroxypropyl carbamat e 09 Jui
(internmediate to the s conpound according to the Exanple

(2R) - 3- AR Mdt225% | uor o- | - propanol (4.6 g. 49 mol) was di SE@’@%‘%&"‘F‘}FZ{,%
aqueous di oxane (160 nL), potassium carbonate (7.1 g, 51 nmol) was added
and the mxture cooled to O T. D -tert2butyl dicarbonate (11.6 g, 53 mmol)
was added in two portions. to The m xture was then allowed to warmto room
tenperature overni ght. The crude reaction mxture was concentrated to
dryness, 'wahaRr @é@%ﬁ‘z? CD?@D?@dﬂE—fﬂbd GB\M%d?:IlW 45 Yreatad o, ﬁ-ﬂuﬁggﬁl tRfP{rﬁSS' um
hydrogen sul fate (unti prox.). The organic material was extracted
w t h et ByAENg. 5¢ .60 (el R 2x701596|(n|n) 2Hori ed over sodiumsulfate, filtered
and concentrated under reduced pressure to afford tort-butyl
(2R)-2-fluoro-3 i s hydroxypropyl carbamate (9.5 g, 100% as a colorless
oil. L {2 e 0.5H),

s; |H, toBo acﬁ dinfpoa IEaa E Tcrt-butyl

(2R) - 2-fl uor o- 3-i adopr opyl carbanmate (internediate to the 20 conpound
according to the Exanple 5) Im dazole (26.6 g, 0.39 nol) was dissolved in
met hyl en b e il n, b (41} , 0.39
nol ) vvas?z"gg|El 8{na1ﬁ)d t ep?e ?%]r?r ?npx urgqnmg@?stlg?}% ?%Elezj(%gﬁ?%ugt room
t enper at giozagnd 60heh), q;omhsadmtcmr@mﬁte (Pr i phenybrpihos phadded gddthemigiur®. 39 25

mol ) was added rtionw ver 10 mn such_that the internal ten erature
e nedeoded B 6 B ’?K’Z’Biy?fji'célﬁboé‘?‘et(érlté% D) was added in two port

(2R) 7 2-Tip 9&9,&{%{ m&xraneaxa cARARRS F'oomerépegdmmooé% Rl Thd &ua@mxh&me

chlorlde was added dropw se. On conpletion of "addition
tert-but ;ﬂxxt@&R}:anecfricamrzoetBLd@rdnwywn@pylf@anbawat- eddedddllowehby \mmat:yll ene

chlori de 00 L dded he regc m Xt was allowed to warmto
Coom t onpbieans PR aiR S TEEr uihE MR Rt Fo e SRt rlS ke o,

m xture wasctdd W&k ﬁ'@tﬂﬂé%ﬁbﬁdﬂoﬁq 040 ﬁ;l@).' dreed P s@divandirvestiededvhbd

addi ti onal nethyl ene chloride e filtrate was concentrated under reduced
pr essur ecensenipued pindat regucsd prasaurged alorduyiery -y ld@g-Sgilwgstry-el uting with

et hyl enﬁytﬁoxypropylcarbamatv\?9%1/ 41%65% agg clgpqess 99’ 02426

'H NMR (300 MHz, CDCl,) 6 4.82-5.04 (br s, |H), 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 (s, 9H).

Example 111. Tert-butyl (2R)}-2-fluore-3-iodopropylcarbamate (intermediate to the

20 compound according to the Example 5)

Imidazole (26.6 g, 0.39 mol} was dissolved in methylene chloride (400 mL) at room
temperature. Jodine (102.5 g, 0.39 mol) was added and the reaction mixture was stirred for
[0 min at room temperature and then cooled to 0 °C. Triphenylphosphine (102.5 g, 0.39

»s  mol) was added portionwise over 10 min such that the intemnal temperature remained
below 10 °C. A solution of trerr-butyl (2R)-2-fluoro-3-hydroxypropylcarbamate (60.4 g,
0.31 mol) in methylene chloride (100 mL) was added dropwise. On.cornp[ction of addition
of tert-butyl (2R)-2-fluoro-3-hydroxypropylcarbamate, additional methyiene chloride (200
mL) was added. The reaction mixture was allowed to warm to room temperature and

s stirring was continued for 17 h. The reaction mixture was ﬁltcred through a pad of Celite®
(50 g) and washed with additional methylene chioride. The filtrate was concentrated under

reduced pressure and purified by silica gel column chromatography eluting with methylene



chloride. This procedure afforded tert-butyl 039 J"MRZ"JL}

(2R) - 2-fl uoro- 3-i odopropyl carbanate as a white solid (64.7 g, 68%. "HN
(300 MHzWOQOD@A232 5 4.80-5.10 (br s, I H, 4.58-4.72 (m O.f@Hsed0de4. 56
(m 0.5 H), 3.48-3.70 (rn, I H, 3.20-3.46 (m 3H), 1.48 (s, 9H). 5
Exanple 112' Methyl (2S) 3-(dibenzylarnhppo -2-fluoropropanoate
(internmediate to the conpound according to the Exanple 6) Methyl

(2R) - 2- (di benzy! am no) - 3- hydr oxypr opanoate (231.7 g, 0.77 nol) was

di ssol ved.y [ d a sol on of DAST (196 g, 1.2 nol) in
THE (4ood°r¥’:l_‘§}‘dv?/a§fhgg' %géﬁe&}*fy “%Bdﬁ’\ﬂnbéllé’l L@ﬂce fiupeo-dderanrepyloarbamonp et e, the
reacti on wimg sitidr(6ed d @g#an additional 1.5 h. TLC anal ysis indicated
consunption of starti ng material. The reaction was then cooled to 0 "C and

was quencFﬂeHNﬁi/(mQé\/iﬂZoWDﬁw&i 80-210 vatsen Hi, 1. £8-3)72f(d, loosved 4 48Y4 56 (m
n of solid sodi um bicar bonat e. Once néut ral

neut rali

1: m xt ré%g‘:?}b%q Hgégt éé(@wﬁﬁhl I8 tyBHbxi de/ sat urat ed sodi um
chl or| de solution was added and the reaction was extracted with ethyl
acetate and concentrated under reduced pressure. The crude m xture was

purified by sill ca coI um chromat ography eluting with ethyl acetate,
hexanes agnpley 142 o Meihy - (g i MIeflunetobrbBndit€(in@29% didk [anhfpl . "H
NVR (300 ur I3) .S 7 8E7 38[( 10H), 5.12-5.17 (m 0.5 4.95-5.00
(m 20 £2 69 (s, 3H). 3.49-3.55 (m 2H),

2.90- 3. 12 (m 2H) Exarrpl e 113. (28) 3- (Di benzyl am no) - 2-fluoro- | propano]
t di th 6) 25 Lith

bor onydr ey 177 S oG R R ERetiehehagei o e, pAGoma pacierived i

nitr mgenTH&t(m p‘riE)rzmdalmd:hﬂle HEDAST(I56 & Mb LfbShi FiE f(%o %{ES Wa)s added

(29)-3-(di ﬁynéfyl am ng% - fluoropropanoate (188.3 g
suspended®FY TRRVEF0( 1HE) haAdHiderivds geroplaies ehe Itmcttdmewm uhwddoran corrpl etion

of addi t ;i r t o warmto om tenperature
and stir red“%r%h?ﬁlfafggg@?gxﬁrﬁ& d[g\@ rﬁ”mﬂ[_’@Qkéﬁaﬁ}&gsmPWHPL%ﬂ’éde‘Eb‘ﬁ‘ﬁl ete 30

consunpt wenthef cetlad to ﬂ@Cmati ev:is a;luenc'H&e biy@AE $1b@Mhd idnUS e MBS 1C9BI B0 d,04 0 C
i or | deP FoUHHESIOTANARE TG0 O S0 lsb WD oM RAG GEH BEGSL024 PG 2lire
15 of concentrated ammonium hydroxide/saturated sodium chloride solution was added and
the reaction was extracted with ethyl acetate and concentrated under reduced pressure. The
crude mixture was purified by silica gel column chromatography eluting with ethyl acetate,
hexanes (1:4) to provide the desired compound (188.3 g, 62%) as an oil.
'H NMR (300 MHz, CDCl3) 6 7.18-7.38 (m, lOH), 5.12-5.17 (m, 0.5H), 4.95-5.00 (m,
2 0.5H), 3.81-3.87 (m, 2H), 3.69 (s, 3H). 3.49-3.55 (m, 2H), 2.90-3.12 (m. 2H}.

Example 113. (2’5’)—3-(Dibcnzylamino)-2-ﬂuoro—!-propano] (intenﬁediate to the compound

according to the Example 6)

35 Lithium borohydride (17.7 g, 0.81 mol) was suspended in THF (400 mL) under a nitrogen
atmosphere and cooled to ~15 °C with stirring. Methyl (2S)—3-(dibcniylamino)-2-
fluoropropanoate (188.3 g, 0.62 mol) was suspended in THF (400 mL) and added dropwise
to the mixture. On completion of addition, the reaction mixture was allowed to warm 1o
room temperature and stirred at this temperature for 3 h. TLC anﬂysis indicated complete

3  consumption of starting material. The reaction mixture was cooled to 0 °C and cautiously

quenched with a saturated aqueous solution of ammonium chloride (300 mL). Additional



wat er (400 nlL) was added then the reaction m xture was extracted vvltﬂget-* 255‘*
acetate and the organic phase was concentrated under reduced pressure. The
crude re¥P@23%s dissolved in 2 N hydrochloric acid and FEHBEWERGhs phase

- was washed twice with ether. The aqueous phase was basified (pH=10

approx.) wth 80% ammni um hydroxi de imbrine, s extracted wth ethyl

acetate, dried over anhydrous sodiumsulfate, filtered and concentrated

under reduced pressure to afford (2S)-3-(di'benzyl am no)-2-fl uoro-

| - pr opanabaA@606nD waﬁ&?&dfﬁcn NVR-

oA (ml(alOH) )4 s ?héf‘f:'éat‘:ﬁ’é!ﬁl_i)i‘i’i',nl[2111'64\}87|EL4 Séle%%%gﬂ_%tm%@%fl@d 89

(m 6H), the atgagncggm(swagp{)ncem{rqtechadqnlreiut&dlprezsura 7Khemmd2-ré§1dlmm.sl - ro

anol (int d| at he, canmp ccordin to the Exanpl e-6)

(29) - fo, (cﬂe ¥e "f§}|la§1’?tﬂ§y3f£df“?uaﬁe |ﬂ%%pﬁ£ﬁ5?% pitisq wgs washed i )"’“\Méhef

di ssol ve i rbon
(50 ) “viterhgll S ilase bilnGacihad (pFE 0 Wbp IR BbshTrbbiohY YL A8 1Bl 07
under sa hydmg@mﬂﬂtmbﬂpheme (551 padr pnioxdeows sphium svfian, ﬂmréwhﬁmecﬁncbydﬁtegen
upt ake was ,obs filtered through a pad of Celite. A

t he u
(P et At BAOTGEOSER BEHIR O 2 Py 4 o B 5140 s it a-rapail (Sl
m xture e n Al above
for 12 thZ"gé‘Fﬁ‘ ’%{‘f/ﬁﬁ&_r ng Pglﬂr}%?er %§%{S%ggﬁ ﬁ(gt”ﬁ%%@ gg‘%%@%‘ ﬁﬁgn m xture
was filt &), tHBeusd (m, aH) A 520.8Ceh, 6H), 27d-easshinhatph of pal | adium (I1)
hydroxi de (5 g) was added to the ethanol m xture and re-subjected to the
hydrogenation conditions described above for 12 h. The crude reaction

m xt ype ¥ I {18 rdpa AP GRNGENAL AL Bk

pressure arfor - - 2" oi |
(13.3 g,w (300 MHz, CDIDD) 5 4.78-5.00 (br s, 3H), 4.49-4.62
(m 0.5H), 4.32-4.46 (m 0.5H), 2s 3.54-3.70 (m 2H), 2.70-2.96 (m 2H).
Exanpl e 115. Tert-but ] (2S)-2-flu oro-3-hvdrox ro vlcarbamate

(inter m@lﬁlﬁ&&&ﬁzvﬁmlﬁ@)@@lﬂﬂfﬁ) ﬁ%F%IJQbﬂgE‘tle foh& xﬁ&ﬁ)@&%%oﬁ%d in eclmnol

(2S) - 3-am no- 2-fl uoro-I -propanol d nol ) was di ssolved In 25%

aqueous (iﬂodnbhé'C(llwm%Lf)a“d@Gtrdéb|humce<adetmnmrbor( GCD g) gas 6ddtd amdlthy missreadded
follsgedglt%c b arr Egh% gcjltgz Ebgn |'§Qf 9y Fg’f n&zj )The m xture was
stirréd n‘bﬁt TECHEA AT 8 69 RS RFEF ST e 02426
When no further hydrogen uptake was observed, the mixture was filtered through a pad of
Celite®. A fresh batch of paltadium () hydroxide (5 g) was added to the ethanol mixture
and re-subjected to the hydrogenation conditions described above for 12 h. Again, when
no further hydrogen uptake was olbservcd, the mixture was filtered through a pad of
w  Celite®. A fresh batch of palladium (IT) hydroxide (5 g) was added to the ethanol mixture
and re-subjected to the hydrogenation conditions described above for 12 h. The crude
reaction mixture was filtered through Celite® and concentrated under reduced pressure to
afford (28)-3-amino-2-fluoro-1-propanol as a pale yellow oil (13.3 g, 100%). '"H NMR
(300 MHz, CD;OD) 8 4.78-5.00 (br s, 3H), 4.49-4.62 (m, 0.5H), 4.32-4.46 (m, 0.5H),
25 3.54-3.70 (m, 2H), 2.70-2.96 (m, 2H).

Example I15. Tert-butyl (25)-2-fluoro-3-hvdroxypropvlcarbamate (intermediate to the

compound according to the Example 6

3 (25)-3-amino-2-fluoro-[-propanol (38.6 g, 0.41 mol) was dissolved in 25% aqueous
dioxane (1.4 L), potassium carbonate (60.1 g, 0.43 mol) was added followed by di-rert-

butyl dicarbonate (99.5 g, 0.46 mol). The mixture was stirred overnight. TLC analysis



28 indicated conplete consunption of starting material. The crude rd&agtj. 8h 2004
m xture was concentrated to dryness. water (300 nL) was added foll owed by
sat ur at egtoagugsys potassi um hydrogen sul fate (until pH=3 paRXEY0d26 ThE
organic material was extracted twice with nethylene chloride, dried over
sodiumsulfate, filtered and concentrat under s reduced pressure to

afford tern-butyl (2S)-2-fluoro-3-hydr propyl carbamate (79.5 g, 99% as

a pale yeIIowoiI 1H NI\/R(SOO MHz, CDCl) S 4.82-5.04 (br s, IH), 4.62-4.72
(m 0.5 4.48-4.58 (m H),362372( 2H), 3.32-3.62 (m 2H),

3. 20- 3. 44“"("53“ COIPPIF%‘3 COHRUTHBU%Of %Hylngmt@@nﬁmeecrmdﬁrcamom mhyyd we2S) - 2- f |
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reaction mixtyre was stirred for is 10 min at roomtenperature and then
cool ed t B¥ige withypethkiens chivsdpriried qves s@linm wifae, filede) amdsoamﬁedtepmnﬂeonw se

0 t bel
S0t ut on peR syl dea A LR o D S G BiBS e (0 & o
0.23 ol yg%mamphtylyen@wml OMiINMIR(B00 ML) 0vBye | 38degh GI03RKE S&1)ThGreast i on

m xture was _allowed to warmto roomtenperature and stirring was continued

for 12 h(m'IQaéHP dat-#.88 (Mo 0t B168-3n8% (thi 2H e 3632-3.52 omgRHA, 201364 (Bek.i tHY C)

and wash addl tional nmethylene chloride. The filtrate was

concentrate unaer reduced pressure and purified by silica gel colum

chromat ography eluting with nethylene chloride. This procedure afforded

tert- butyI (28 - 2-fl uoro- 3- |odopropyl carbanate as a colorless oil (42.5 g,
629 1 ' rple 307 Tespbut VGRS Qra-33@dsproyichibamatd (itfermedi 8-t 162 (m

0.5H), 4, Q. 70 25(mIH) 3.20-3.46 (m 3H), 1.48
(s, 9H). cofidinddc ing 4keh?ﬁ?rnet hyl ) (1.1 -diethoxyethyl)phosphi nate
(internediate to the corrpound according to the Exanple 7) 30 Sodium
hydride (1.4 mol ) was suspended in THE (50 nL) in a pressure flask

under a lm'wagee&{ 9&&&%@9@ wisdligsebreddnmethylede chiokidh(990 mEd aigookt hyl (1, 1
09 ZCOﬁ}er\l,\&rQ&{r .Zﬁ%epﬂ.lﬁ%w%éﬁ%m added and the reaction mixture was stirred for

i 10 min at room temperature and then cooled to 0 °C. Triphenylphosphine (76.3 g, 0.29

mol) was added portionwise over 10 min such that the internal temperature remained
below 10 °C. A solution of rerr-butyl (25)-2-fluoro-3-hydroxypropylcarbamate (45.0 g,
0.23 mol) in methylene chloride (300 mL) was added dropwise. The reaction mixture was
allowed to warm to room temperature and stirring was continued for 12 h. The reaction

20 mixture was filtered through a pad of Celite® and washed with additional methylene
chloride. The filtrate was concentrated under reduced pressure and purified by silica gel
column chromatography eluting with methylene chloride. This procedure afforded rert-
butyl (25)-2-fluoro-3-iodopropylcarbamate as a colorless oil (42.5 g, 62%). 'H NMR (300
MHz, CDCly) 6 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

35 (m, 1H), 3.20-3.46 (m, 3H), 1.48 (s, 9H).

Example J17. Ethy! (fluoromethy)(1.]-diethox vethyi)phosphinate (intermediate to the

compound according 1o the Example 7)

30
Sodium hydride (1.4 g, 57.1 mmol) was suspended in THF (50 mL) in a pressure flask

under a nitrogen atmosphere and cooled to -10 °C with stirring. Ethyl (1,1-



29 di et hoxyet hyl ) phosphi nate (10.0 g, 47.6 mml) in THE (20 nL) was lBdgd! 7004
dropwi se to the mxture over 10 mnutes; the internal tenperature was

mai nt ai MEAOHEA28 W 0 C during the addition. On conpletion SETREMNAHYh, the
reaction mxture was allowed to stir at this tenperature for 90 m nutes.

The flask was cooled to -78 C and chl opefl uoronet hane gas 5 (9.7 g, 142.8
nmol ) was condensed into the reaction m xture. The septum was renoved and
the flask was sealed with a screw thread stopper. The flask was then

al | owed dianbiyeylighos MARAE G IPOTALMLaNARY ik e NEALES AL adddrbolisedy the The
reaction m xturée was cooled to 0 C and cautiously quenched w wat er (25
m.) . Methixigrevehl @minlgey; 5ite migrmalasmaeidade wae nidimained deloon0 AC dutingtend t he

emul sion was filtered thro .a pad of Celite (c) (20 g). The to aqueous
hase. i KA SRRt RLEAY Feans oG Pt b a0a el odhr Edhisyer
anhdeOLlémg&BQﬂ?@?erQ@ RHEA! Ephealk W8 B6RAM 7RSS X\?Ero%@fo%tﬁ l.eg under
reduced pressure affording the crude product as a pale yellow o0l 5. 93
g). TFhe (8l 42 8gnuhed) wasscopdenseiidaho thy resicliore migate. Chtelsepueh haspingiedphy (6

x 25 cm cql unﬁgs el uti nﬁgwi.t h 20% acetgne in _hexanes. This Pr ocedur e

af f or dedP&f sk oEaivd Al § parew-thieat Ksepet nine) fiask v ther dlloweddoijware ear |
colorle | s} ' , I = )R 4.94- 4. 2H) ,
4. 32- 4?‘26&1("11&&@& T %@T@%ﬁ%{%ﬁvﬁf < o-hi%“('ﬂr%} 'OQW,X%% $a° o tm
3H), 1. ZeClar@gagnpusdiHpuerichedplith wai8r @5hyil.). Methylene chloride (50 mL) was added
(3-(N-(tert-butoxycarbon r o- 2- oxopr opy|

| i -1 -fl -
Y ot Do et o e Bhite b SOk o e e T A A S Celle & @Oy, T8¢ he

Exanpl e 3Qasle | bkt i od | adf (& |,
55 ey “HhefRghRer i SulcRA MY ARuBler] h AR AEA B B Fied Pt it
n- BuLi (agacsvwiinrsutfaicammakihe @rgrmd phasé véis mootenratedfinger t@ungdpreesre t he
reaction.was cooled.to -78 C,  and sol.utj of _et hyl ) X

(F Luor ofdPRyRS B2 1545 RpRiSSapls yllsdont el 26 crlds resitums pusiied) i n
THE (_10bms?iica‘é@ﬁccﬂdﬂﬁ@h_ﬁﬁrﬂﬂﬁéﬁ?hﬂ’@k 25Q U85 elufthif &Fict! BRr acldbid @n the
reaction mxture was stirred at ~-78 Cfor I h. A solution of N-Boc-glycine
met hyl &exaaes.(Ohig pgocedurt affasilgd ethylTifmocargethyi)(! . ivdestmgethybpbppahsateoser 10

A LR adaP oD Bufp e o SRBE R P e R IR Bl o 1

The reaghboQh, A, SIBLRASEH W) | Foet 4L (ACim), (1407k28 Hh. SHINPLY- 1 3R]l BED.

Example I18. Ethyl (3-(N-{tert-butoxycarbonyllamino)- I -fluoro-2-oxopropyl ¥ 1.1 -

diethox vethylyphosphinate (intermediate to the compound according to the Example 7)

20
To a solution of diisopropylamine (2.5 mL, 14.5 mmol, 3.5 eq) in THF (30 mL} at -10 °C
was added dropwise (about 10 minutes) n-BuLi (1.4 M in hexanes, 9.0 mL, 14.5 mmol).
After 10 minutes, the reaction was cooled to -78 °C, and a solution of ethyl
{fluoromethyl)(1,1-diethoxyethyl)phosphinate (2.0 g, 8.26 mmol, 2 eg) in THF {10 mL)

15 was added dropwise over 10 minutes. After the addition the reaction mixture was stirred at
-78 °C for I h. A solution of N-Boc-glycine methyl ester (0.8 g, 4.1 mmol) in THF (10
ml.) was added dropwise over 10 minutes such that the internal température was
maintained below -70 °C. After the addition was complete the reaction was stirred at -78
°C for 1 h. The reaction was quenched with acetic acid (I mL, 14.5 mmol) and then

3o warmed to room temperature. Saturated aqueous sodium chloride (75 mL) was added to
the reaction and the organic phase separated. The aqueous phase was then extracted with

ethyl acetate (2 x 75 mL). The combined organic phase was dried over anhydrous sodium




warmed to roomtenperature. Saturated aqueous sodium chloride (75 8Ly Juak 2004
added to the reaction and the organi c phasé separated. The aqueous phase
was t henwsxgwaesed with ethyl acetate (2 x 75 nL). The copbrSee/magani C
phase was dried over anhydrous sodium0O 9 Halt WD 01/42252 PCT/ SE00102426
30 sulfate and concentrated under reduc pressure affording the crude
product as a pale vyellowoil (2.69 g). “The crude product was purified by
col um chromat ography (2 x 35 cm colum), eluting with 40% et hyl acetate

in h . i th f d ethyl (3-(N-(tert-
Iblr,}t o%ggresﬁ%%g% ésnéﬂ‘%&??&iﬁ?‘{ g%cfeg-’ -W%[BF%W 1(3 )affgif,d?'lgg e snidearpBudyas s phi nat e

as_a cl eyelipwcsil p1 bess Pl uri GRS 2 35
5.78-5.24 (rn, ZFDP{ 4??2%% %rg@% ém%&ﬁﬁb&’%‘?ré@dsths%“?%1992%?}&3‘?7@?- ytaf 3o
3H), 1.50-0luBm), emmting@hyith 40%Z i acetale, in heSfhel Thes fudhod Gfforddaxanpl @ -(Mert-

Et hyl (SWV%tert- bﬁt O)ﬁéa]rﬁon I%gm’ no) - | - f'uuor o- 2- hvdr oxy_propyl ) (1, 1- Eo
di et hoxy et BHEESHIREIE 1T rer 7reupRILBY Y. krigthos e byRhaseBmats 45 tlean he
Exanplse 7 ; 79n, t - I 1NQ).=

S lor o 3o T g N e M ST 25 L e 2P 8 20
met hanol 4F803194)3.50 (m5410), Ungdet .54 (ni, BHOIERSO-I S2akTBSHhELE (Vagadded $Oeghum
bor ohydri (76 ng, 2.0 mol) in one portion. A slight exotherm occurred.
however, e internal tenperature was namintained below -2 C. The reaction
m xture was stirred at 0 Cfor 1 h. The reaction m xture was quenched wth
sat urated aqueous sodi um hydrogen carbonate (5 nL). The crude m xture was
concent r &xathpdmUér Etted (3-€4-(prebstox ecarBdrey | QiErighs - I-08 b has xRk £d- Wi t h
et hyl ac%t e , washed wi th saturated aqueous sodi um chloride
sol ut'f on H ARG QRICTIRGLIIE 19,108 ¢ S gatardinedpdhe Rapmpld 7)of

sol vent under reduced pressure afforded the crude product as a pale yellow
oil (580 ng). Purification by colum chromatography afforded 2 fractions,
whi ch appeared to be consistent with different diastereoners of ethyl

( 3- (- (t @o-sblittimnyct artyd N3N ardrnbitox yearbdri0farimo) Ny duoxyPORBY oyl 1.1 - 25

di et hoxyat q{c{}égho%g i nat e. Th7e | ess polar fraction appeared fo be a 1:1

m xture 8t hyReePEufels’ & b anngl) i gwghangindPeanls) athé “Fomalepalnirogen
fracti onymas deqy; L Vi ' r r ' tH N nal ysi s
(100 . e e AR R o I (76 B 2 B3 o Wb R

5. 32- 5. 0axqtheros pcdurtedl; haw@e8-the 8Rerfnl tefrpbidiure 4af InAnBhedBelow —2 °C. The

reaction mixture was stirred at 0 °C for | h. The reaction mixture was quenched with

O
2 FRE G RLE (]

saturated aqueous sodium hydrogen carbonate (5 mL).’ The crude mixture was
concentrated under reduced pressure. The crude residue was extracted with ethy! acetate

20 (30 mL), washed with saturated aqueous sodium chloride solution {5 mL) and dried over
anhydrous magnesium sulfate. Removal of solvent under reduced pressure afforded the
crude product as a pale yellow oil (580 mg). Purification by column chromatography
afforded 2 fractions, which appeared to be consistent with different diastereomers of ethyl
(3-(N-(tert-butoxycarbonylamino)- | -fluoro-2-hydroxypropyl)(1,1-

25 diethoxyethyl)phosphinate. The less polar fraction appeared to be a 1:1 mixture of two
diastereomers, (210 mg, 29%). Whereas the more polar fraction was predominantly one
diastereomer as judged by 'H NMR analysis (190 mg, 26%). 'H NMR of the more polar
compound (300 MHz, CDCl;) & 5.32-5.04 (br s, 1H), 4.88-4.82 (m, 0.5H), 4.72-4.68 (m,
0.5H), 4.40-4.08 (m, 4H), 3.90-3.26 (m, 6H), 1.66-1.52 (m, 3H), 1.50-1.32 (m, 3H), 1.44

W (s, 9H), 1.30-1.12 (m, 6H). |




0.5H), 4.40-4.08 (m 4H), 3.90-3.26 (m 6H), 1.66-1.52 (m 3H), 1.50-9L.)32 7;d4
(m 3H), 1.44 30 (s, 9H), 1.30-1.12 (m 6H). 09 J " _-'"N 204 WO 01/42252
 PCTI SEOWCOMA28231 Exanpl e 120. Ethyl 3-f - PCT/SED0/02426

(di et hoxynet hyl ) (et hoxy) phosphorvl | -2-fl uorobut anoate (intermediate to the
conpound according to Exanple 8) A m xijure of ethyl

(di et hoxynet hyl ) phosphi nate (21.7.0 g, 110 nmol) and 1,1,1,3,3,3- 5
hexanet hyl di sil azane (23.3 m., 1 10 mmol) was heated to reflux for 2 h

under aﬁxaﬁggnv@tE@p@(ﬁemamnamt)g%x&?@ &H&gzﬂ@&%&@ﬁmﬂ ature and a

di astereomeric mxture uor obut - 2- enoat e 0, 0 mmol ) was
s ghene nralt agd B Ex@nime 8bne day and 120C for 2 hours

under an argon at m)sphere The mxture was cooled to roomtenperature and

anot her portion of trinmethylsilyl activated ethyl u)

(di et hoxy, [ 7 re r et hyl

(i ot oy 1] gLy g gy e irkl oS, 7198, PR RAI S0 3o

1,1.4, Sh%ﬁdeBilhgdnd@} B azlanid 0 r(lml)avm_hea&ii(]omﬂﬂx)forﬁhtLhﬂesmmgmy as

above). The m xtyre was heated to-100 C for thre and still another

porti ona‘S?OSP'F‘?rFrB R ITSTINE WAS E9Q/8 edT RIh{FMPErRE xﬂﬁi%mw%@wrﬁate vas

added. g; iﬂn&bwb%twé.o&%qwe d Q14 0inG) Mok ahBEEeTAY okt WBLGE S &t@g@m

at m)spher cooled to roomtenperature and then diluted wth et acetate
(300 nliC forteme sloy anil d A0 s rRastuesiuvder hn Iargtbnl-xnlnoelﬂlexc 2110: m:e)uramhssablud ated
sodi um chloride. The o b | EI" over | filtered, and
evapor atog@oro e gPeE s 28 3“0‘ fr %P'%)ISPIO WFB?[ y SRlActiyate ﬁ Yhas purified by

chr ofrat QGL AR YIMQRY BptMREhiRAC KA Rldbd CGRisIRld befR Rl frirh Rghywi t h et hyl ene
chl ori dgg%nd theny\?\ﬁ)t h5918 met hyl eg{elschl Ol‘cl dg%{ hanol . 30 The appropriate

fracti orchethexsenmbyﬂbwhv@pﬁuam (ava@og aitl@dnmol)gnndel Bl8.33 b&ﬂ%elhbﬂd!eﬂmhe 3-

[ (di et hgxy. h hos oryl]-2-fluprobut anoate as Sl oil. '
MR (4005 VAL T Kl i G SRR b yg YRE STALENRR] Reuflf 856%G 0 v iy
3. 6- 4. OB dubhnd 2ilfadofer ddRiod oH)nmékh% sit %cfl%le&%lﬁ)yl 25 Exanple 121. Ethyl
3-am no-2-fluoro- | -nethyl-3- oxopr (di et hoxynet hyl ) hos hi nat e

(inter n@@th@@m%hxlwoexdnp@emsaéé@d hﬁgﬂtX@Jth'@SEﬁa‘ﬁﬁlﬁel rreadadl ut i on
of et hyl, a3 b{ SNy IRERY LSk ROXEHPRASRAALY! Jrddndd M@Mtﬁ@&% Gedede8 9

(300 mL). The solution was washed with | N HC] (2 x 200 mL) and saturated sodium

chloride. The organic layer was dried over MgSQ,, filtered, and evaporated to give 42.0 g
of a yellow oil. The residue was purified by chromatography on a wet-packed silica gel
colurnn eluting with methytene chloride and then with 98:2 methylene chioride/methanol.

a0 The appropriate fractions were combined and evaporated to give 3.6 g (10%) of ethyl 3-
[(diethoxymethyl)(ethoxy)phosphoryl]-2-fluorobutanocate as a clear oil. 'H NMR (400
MHz, CDCl;) 8 4.9-5.6 (m, 1H), 4.7-4.8 (m, 1H), 4.2-4.4 (m, 4H), 3.6-4.0 (m, 4H), 2.6-2.9
(m, 1H), 1.2-1.4 (m, 1ZH).

Example [2]. Ethyl 3-amino-2-fluoro- I -methyl-3-oxopropyl{diethoxymethyl)phosphinate

{(intermediate to the compound according to the Example §)

30 To asolution of ethyl 3-[(diethoxymethyl)(ethoxy)phosphoryl}-2-fluorobutanocate (1.8 g,



09 Y'N 26A WD 01142252 PCTI SEOCQ 02426 32 5.5 mml) in ethanol (3 m_)P g/af,,.j 204

added concentrated ammoni um hydroxide (14.8 M 0.5 nL, 7.4 mmol). The “~¢ ug

sol uti onweaesi/aksrred for 24 h at 40Cand then evaporat ed t opgrrseedofazd

(97% of a diastereoneric m xture of ethyl 3-am no-2-fluoro-I-nethyl-3-

oxopr opyl (di et hoxynet hyl ) phosph in ate a clear oil. "H NWR (400 Mz,

CDCl1l) 55.7s 6.7 (m 2H), 4.9-5.5.6 ( 1H), 4.7-4.8 (m 1H), 4.1-4.4 (m

2H), 3.8-4.0 (m 4H), 2.8-3.0 (m I H, 1.2-1.4 (m 12H). Pharnmaceuti cal

preparations u, The co und according to fornmula I of the present

i nvent i on?-g&FF‘B'é ‘%E@&“g}s)(%a{ﬂLhﬁ’ﬁ ydedjcqpgeadiatedtammoniuphbydrexidat 14.&IM, 0.5

preparati roral, idurgl., intra us,, intranmuscul ar,

subcut ano'%}g1 ) 15'Sr%ansna(gll'lmﬁsa %{eﬁs%@rdgt‘?%ﬁ%ﬁ ﬁ f%lrd’}rf{] B Ims%l(fg“lgpg R EVRRPRISIIR B3YE $-6i2 any

ot her sui (9aty)@f b Asterobmadihitk gtd Gt dupy) -3-&5#11‘091-99&%?5-*&%?{@%0“
ep

admnistration is oral or by injection/infusion. armaceuti cal

pr epar at i aegrapyHidisitoxymesshyltphodpiohate he a pleas oitt ' H NvR (4@ HE, COOR) §3t7-0n
wi th one no, phar, utjcall cceptabl e ingredients. The finished
losags 1 o hEPot ) Ahar o (i BT 7 4 0 Tohed b SH. o8-8 s eh, 2uaol y
the amount, 1efy, peli ¥emCopmpunds is between 0. 1-95% by wei ght of the
preparation, preferably between 20 0.2-20% by weight in preparations for

parenteral use and preferably between 1-50% by weight in preparations for
oral adm nistration In the preparati on of pharmaceutical preparations

cont ai ni g8, Jo! f present invention in the formof solid dosage
units fo 5 alhi ra[H?En, t he conpound selected 25 may be mixed with
solid pharnmaceutically acceptabl e ingredients (anong these for instance

di sintegrating agents and | ubricating agents). The m xture is then

pr ocegsed hegpmpoygrdptdoeding tafdratudy | ofaps pleaentanventiohats be Doshigeanfitive f or

rectal adm nist r‘atipﬁ‘grna%ctube prepared in the formof suppositories; in the
30 form GFErEIGR 15 AArPACRULFAl PEpRiGaNeN foRofbhdesiat gPpisiury. nkraMgnavide nicro

enena, OrintH?anbu?laf,Q{lghganc}ﬁg Q)?I.ész‘%3[%1%1iﬁg[l/o%%%g%f'nzigrmion by infusion or for any
other suitable route of administration. Preferably the way of administration is oral or by

injection/infusion.

The pharmaceutical preparations contain a compound of the present invention in

cornbination with one or more pharmaceutically acceptable ingredients. The finished

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

of active compounds is between 0.1-95% by weight of the preparation, preferably between
o 0.2-20% by weight in preparations for parenteral use and preferably between 1-50% by

weight in preparations for oral adrninistration.

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

invention in the form of solid dosage units for oral administration, the compound selected
25 may be mixed with solid pharmaceutically acceptable ingredients (among these for

instance disintegrating agents and lubricating agents). The mixture is then processed into

granules, tablets, capsules or sachets.

Dosage units for rectal administration may be prepared in the form of suppositories; in the

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



33 of a dry micro enema formulation to be reconstituted in a suitabfq J '} 7(d4

solvent just prior to admnistration. Liquid preparations_f c al

~adm ni s BARSImy be prepared in the formof syrups or 5"%%’8&?5%8%, or
inthe formof a dry mxture to be reconstituted with a suitable sol vent

prior to use. Solutions for parenteraB3adm nistration nmay be prepared as a

solution of a conpound of the invention in a pharmaceutically acceptable

sol vent and are dispensed into anpoules or io vials. They nmay al so be
prepar echfadrd miicio ShRAfoRhLRNoS R BY rdcBsRRSEd [ ﬁgtamets]t&hﬁ:n% flist BRbEo SOl vent

ext enpor aneously before use. The typical daily dose of the active conpound
wi | | depsiminstravem.i ous factors such as for exanple the individal

requi renent of each patient, the route of administration and the 15

di sease. In general, dosages will be in the range of | g to 100 ng per day
and kg : | : ; i T y wei ght.
Bi ol ogi ct}%ﬁmgtﬁlﬁzgg&?b%g%%[G%ﬁgMFsﬁPg?|n§gnb§q)t§%5ﬁla Igﬁgoaﬁpgaﬁéﬁgpt iC
menbranesspeas@nprapatkedfofmaratdne nukoretobreatconsfituSpr wghie sDasle yolvedteprioat s
essentially as described previously (Zukin, et al. (1974) Proc. Natl. Acad.
USA 71, '8882- 4807). The [3H] GABA conpetition assay, nodified from d pe et
al ((1990) Eur. J. 25 Pharnmacol. 187, 27-38), was perforned in 200 pl TC
(Tris CalciumIsoguvacine) buffer (50 mM Tris

(tri (hydoduiomstibyparantersd ndsninasie)ion pidyhedprearsd o\ Ca@ich afhalcerBpdind of the

(Toey | miBlSFHiof SE ¢ PLBITRGaRCELY SOTURE SF a0 B LA LV ERBP R pr ot el N
usi ng 9@1a1WHey%%t 880 bé\blephirel A6 YRR} pRBada8bn IPb Y RcBhdlitdled WA SIRGBRY At ur e,

i ncubations wefe 30 termnated by rapid filtration through a glass fiber
filter (sPhientedempprageonsty Bffelusers, L . 0;.w a9 WO 01/ 42252 PCT/ SE00102426

34 Wallac), which had been pretreated with 0.3% pol yet hyl enei m ne, using a
96-wel | plate

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
15 disease. In general, dosages will be in the range of 1 ug to 100 mg per day and kg body

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

Biological studies

s [PHJGABA radioligand binding assay

Rat synaptic membranes were prepared from the whole brain of Sprague Dawley male rats
essentially as described previously (Zukin, et al. (1974) Proc. Natl. Acad. USA 71, 4802-
4807). The [3H]GABA competition assay, modified from Olpe et al ({1990) Eur. .

25 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 uM
isoguvacine) containing 20 nM [*HIGABA (specific activity: 3 Tera Becquerel
(TBg)/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

a0 terminated by rapid filtration through a glass fiber filter (Printed filtermat B filters,



cell harvester (Skatron or Tontec ). The filters were washed with bu@ﬂeﬂU?
containing 50 M Tris (tris(hydroxynethyl)am nonethan e) and 2.5 mM Cad,
dried at 55 C. MeltilLex B/HS sci mgr$Emaezszsheet
and s radioactivity was determned in
Resul ts and di scussion The
ound to have high affinities and
14) forthe GABAB receptor as revealed by low | C50 and EC50 in
respectively. The conpounds have al so been

pEES8 pojen iy

pH 7. 4, vab ofv43sand t hen
(Wallac) was nelted onto the filter,
a Mcrobeta scintillation counter (\Vall
conpounds of the present
pot enci es
t he binding and il eum assays,

found to 3 Nl
g Ea e

nodel s.
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t he conpounds of the present invention have high netabolic stability in

ani mal
body te
hi gh do

of TLOSR 14, L.NGif0Gs

nodel ) was unexpecte
according to formula |
hydr ogen;

I}

30
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Results and discussion

The compounds of the present invention were found to have high affinities and potencies
for the GABARg receptor as revealed by low ICs5q and ECsg in the binding and ileum
assays, respectively. The compounds have also been found to reduce TLOSR when
administered 1.v. as well as p.o. in animal models. Contrary to what has been claimed in

the literature for 3-aminopropyiphosphinic acid derivatives having a P-H bond, we found
that the compounds of the present invention have high metabolic stability in animal

models. Moreover, CNS side-effects (as measured by reduction in body temperature in the -
mouse) were not observable or only seen at very high doses. Therefore, the difference
between therapeutic dose (inhibition of TLOSR in the dog model) and dose causing side-

effects (in the mouse mode!) was unexpectedly high.



O 11 P H(l) OH 10 R2 represents hydroxy, fluoro or an oxo groupp @(g!:-; o0k
represents hydrogen; R4 represents hydrogen; 15 and pharmaceutically " ©
acceptabl e salts, solvates and the stereoi sonmers thereof, 20 with the
exception of the racernate of (3-am n@32-hydroxypropyl)phosphinic acid. 2.
A conpound according to claiml which is (3-am no-2-fluoropropyl)phosphinic
acid. 3. A conpound according to claim2 which is (2R)-(3-am no-2- 25
fl uor opr opydigmghosphi nic acid. 4. A conpound according to claim2 which is
(2S)-(3-am no-2- fluoropropyl)phosphinic acid. 30 5. A conpound according
to clai mll whikbonpoym-aeondms R-Lfestapadpyl ) phosphi nic acid. 5. A conmpound
according to claim1l which is (25)-(3-am no-2- hydroxypropyl ) phosphinic
acid. 35 7. A conpound according to claim1 which is (2R)-(3-am no-2- Z
acid. 0 9 JUN 2094 -36 8. A cgnpouAgd acrording to any one of clainms 1-7,
for use in therapy. 9. Use of la cohpould E]ccordi ng to any one of clainms 1-7
for the manufacture of a ;fh.nhl i of the inHildition of transient
| ower oesophageal sphincter‘tel agxati gnsQOH0. Use of a conpound according to
any one of clains 1-7 for the nmawf agf.ure of a nedicanent for the
treatnent of gastro-oesophageal reflux disease. 10 11. Use of a conpound
according to any one of clains 1-7 for the manufacture of a nedicanment for
the treatnment of regurgitation in infants.

wherein

R; represents hydrogen;

10  R;represents hydroxy, fluoro or an oxo group;
Rj represents hydrogen;
R4 represents hydrogen;
and pharmaceutically acceptable salts, solvates and the stereoisomers thereof,
with the exception of the racemate of (3-amino-2-hydroxypropyl)phosphinic acid.

20

[\

A compound according to claim 1 which is (3-amino-2-fluoropropyl}phosphinic

acid.

3. A compound according to claim 2 which is (2R)-(3-amino-2-

3%
N

fluoropropyl)phosphinic acid.

4, A compound according to claim 2 which is (25)-(3-amino-2-

fluoropropyl)phosphinic acid.
30 5. A compound according to claim 1 which is (3-amino-2-oxopropyl)phosphinic acid.

6. A compound according to ¢laim 1 which s (25)-{3-amino-2-

hydroxypropyl)phosphinic acid.

35 7. A compound according to claim 1 which is (2R)-(3-amino-2-

hydroxypropyl)phosphinic actd.



12. Use of a conmpound according to any one of clainms 1-7 for the g 1N 2004
manuf acture of a nedicanent for the treatnent of GORD-rel ated or nJ%-GéR&

rel ated asthma, belching, 15 coughing, pain, cocai ne addiction, hiccups,

| RS, dyspepsia, enesis or nociception. . 13. A pharmaceutical formulation
conprising as active ingredient a théﬁﬁﬁeutically accept abl e anount of a
conpound according to any one of clains 1-7 optionally in association with

di luents, excipients or inert carriers. 20

8. A compound according to any one of claims 1-7, for use in therapy.

0. Use of a compound according to any one of claims 1-7 for the manufacture of a

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

10. Use of a compound according to any one of claims 1-7 for the manufacture of a

medicament for the treatment of gastro-oesophageal reflux disease.

10 11.  Use of a compound according to any one of claims 1-7 for the manufacture of a

medicament for the treatment of regurgiration in infants.

12.  Use of a compound according to any one of claims 1-7 for the manufacture of a
medicament for the treatment of GORD-related or non-GORD related asthma, belching,

15  coughing, pain, cocaine addiction, hiccups, IBS, dyspepsia, emesis or nociception.

13. A pharmaceurical formulation compnsing as active ingredient a therapeutically
acceptable amount of a compound according to any one of claims 1-7 optionally in

association with diluents, excipients or inert carriers.



