PHOSPHI NI C ACI D DERI VATI VES , BETA- SECRETASE
| NHI Bl TORS FOR THE TREATMENT F ALZ HEI MER S DI SEASE
woheosioayssmt i on rel ates to phosphinic acid deri rariepe®q#/012371

processes for their preparation, conpositions

cont ai ni ng said phosphinic acid derivatives and their

use in the prevention and treatnent of di seases. Mire

particularly, the present invention relates to

conmpounds of fornula | OH H wherein RL is a | or
PHOSPHEERCo pOER PERTVRITVES (- CBEXRR-PEGREGPFE ol HIREMRFS; FRB THE TREATMENT OF ALZ
HEIMERRY MLEEEH, (d-C )-alkyl, O (C -C)-al kyl or phenyl; 10

R4 is (C -Co)-al kyl, (C -(C6) - cycl oal kyl , phenyl,

pyridyl, or indolyl; and to pharmaceutically

acceptable salts thereof Exanpl es for aryl include

pHeripventionoilates yo pleosphisitasid dertvetivass proatssésifoutheit piogpagation,

S
R4S o R B B8 R oo P B e B pepgevention
iasdHyedtrogmtrofdisedses.- C ) - al kyl and R6 is unsubstituted ‘
(CC)- 15 alkyl or (C -Cs)-al kyl substituted by
I
et A b B A e B MR mulal
maybe unsubstltuted or substltuted by (C -C5)-al kyl .
As used herein, the oerrocHafkyl" dgnotes a saturated
straight- or branchq& baqn al kyl roug4conta|n|ng
> from1lto 6 carboR1atdms '*m%”b PRy et hyl, ethyl, )
propyl, 20 isopropyl, %-b@tyDH igtbut 1, 2- butyl
t-butyI and the Iike. Al kyl may be unsubstituted or
Spsdihtuted by a substituent selected from phenyl,
COOCH and S-(C -C-alkyl. The term’ cycloalkyl
dends &3l er keterarmbed car bocyclic group, containing 3

2C | es include cycl opropyl,
z&c?% utyﬁ ggﬁgfgﬁgﬁp and cycl ohexyl . Exanples of
Ral wbwrogm, (e Cs) Hd]@d,l (ﬁéCuﬂ@D@Hqu plieogli ne and
10 7 h
10 lg:cggp{z%b?sg%uﬁzt(% édoa%yl ﬁh%nﬁ @;r[%g’ tn]tlcﬁylal kal i
nnd&bpbmmameKmﬂwa@apmbkwﬂmdhacah be prepared, e.g.by
titration of the conpounds with inorganic or organic

@@éﬁgles Forthr llﬁagaé’%qeﬂgl V@Fﬁ%{i‘nﬁgabl%@u?x%sﬁaﬁg 951&9@%&%%}7 a

t1ons assi um dr oxi
aq xtmltsdmcd Bom QH, balogeni écle@s)en‘ﬂqduﬁ)ﬁé:s Csbalkyl pyrrolidonyl and

t(f(UjﬁtRhIXd, Wﬂeféﬁl RS s ‘h%l%tg@[ bta(&'j@s)-alkyl and R® is unsubstituted (C1-Cs)-
15  alkyl or (C;-Cs)-alkyl substituted by phenyl.

Examples for heteroaryl include indolyl, quinolinyl, isoquinolinyl and pyridyl. The
heteroaryl may be unsubstituted or substituted by (C;-Cs)-alkyl.

As used herein, the term "alkyl" denotes a saturated straight- or branched-chain alkyl
group containing from 1 to 6 carbon atoms, for example, methyl, ethyl, propyl,

20 isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Alkyl may be unsubstituted or
substituted by a substituent selected from phenyl, COOH, COOCHj3 and S-(C,-Cs)-alkyl.

The term “cycloalkyl” denotes a saturated carbocyclic group, containing 3 to 7 carbon

atoms. Examples include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

Examples of halogen include fluorine, chlorine, iodine and bromine.
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In one enbodi nent the present invention provides a
conpound of formula | wherein RL is a group of fornula

woados(a)s3sR wherein R7 is hydrogen, (C C)-al kyl POT/E@2(0@012371
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-C)-alkyl; R8 is OH pyrrolidonyl. or -C(ONR R6

wherein R5 s hydrogen or (C-C )-alkyl and R6 is (C

- - p é/, . @ .

e B A

prrementurh sakisiytigncy nprapared o Biradon pf the campaunds with

N GrEBL bk b Es Ui AR P e il s pavcous

Relutionsyd sasljem apot@siu@ hydapiige onamiees jobut{ansof amimigpia or of

of, .r ' ; tLll another enbodi nent

t%%Hﬁggg%ﬁ%n%%ggﬁﬁﬁggnggl|éésba compound of formula I

wherein Rl is a group of formula (a) wherein R7 is o

hindyregenb adiméig- tis prespiyinventignipso vidys@) R RE e eé fasimylRbwherein R
- -al kyl; and RO is hydrogen. In

ang Egﬁﬁéﬁ%%gPﬁg%& the present invention provides a

conpound of formula | wherein RL is a group of fornula

(a) wherein R7 is hydrggen or O(C -C4)-alkyl; R38 is

OH or pyrrolidonyl; ansRIRTs hydrogen or (C

-C5)-alkyl. In one e r difment the present invention (a)

provi des a conpound,_e 5 la | wherein RL is

heteroaryl. |In andther enbBdi nent the present

i nvention provides a conpound of formula I wherein Rl

i whénaibol yl substituted by or quinolinyl. In stil

apot tﬁgﬁ _ asemt \ i ntion provides a
c%gpgﬁgﬁﬁgpggo nﬁ?gk?ﬁ%ﬂgﬁgighhggygsl-butyl-indoI-6-yI ¢
oR® g pymeodidphyl-or3C(O)NR G evherdbo 8li isgrydrages opf es€ntalkyl and R
i nvent o <OVl . f erein R2

Pt (e s L S S T S ST b

f RUowkshpérogemonfat Gerallsytbodi ment t he present invention

provi des a conpound of formula | wherein R is (QC

Lt R Ly RS A o Pt

i whemin Ris pgovipdgoanale fpovimgeinR’ fiordupgenlorkfeiCel-alkfiaR” is -
[ O NI I e : 6 her_ )
e et et o 0 B an R RN A sl
o€ Hhplxemyl; and RivisdrydirogeR3 i s hydrogen, (Q Cs”al kyl which

is unsubstituted or substituted by phenyl, COOH or

R anofifer PRSBN medt [Eheslgliegént AReLA&S provides a compound of formula I

wherein R is a group of formula (a) wherein R” is hydrogen or (C;-Cs)-alkyl; R® is
-C(O)NR’R® wherein R’ and RS are (C;-Cs)-alkyl; and R’ is hydrogen.

In another embodiment the present invention provides a compound of formula I
wherein R is a group of formula (a) wherein R” is hydrogen or O-(Cy-Cy)-alkyl; R® is OH
or pyrrolidonyl; and R is hydrogen or (C;-Cs)-alkyl.

In one embodiment the present invention provides a compound of formula I wherein R*
is heteroaryl. In another embodiment the present invention provides a compound of
formula I wherein R' is indoiyl substituted by (C;-Cs)-alkyl, or quinolinyl. In still
another embodiment the present invention provides a compound of formula I wherein

R is 1-butyl-indol-6-y1 or quinolin-2-yl.



enbodi nent the present invention provides a conpound
of formula | wherein R3 is hydrogen, nethyl, ethyl,

woOgoprepsh, phenyl, benzyl, CH COCH or CH COOCPICT/EPZO04/012371
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still another enbodi nent the prgsent invention
provi des a conpound of formula I wherein R3 is nethyl.

1A o0 EnBRRRLLEIM pilli:t HveSEsH pidTURE b cOMpBLAY bERSmAla I wherein R?
conpound of fornu? | wherein R4 i nsubstltuted (

Sephera Wpich iy @sebe) uteriey FUSBEEY WRINOBPe drengtherspbodiment the

I |
MR o e e, (B et

nnweb$tmf¢57ﬂﬁﬁkyﬂﬂiﬂﬁg Bl substituted by one
or nore (C -C5)-al kyl. In another enbodi nent the

Rh@SERnb ﬁﬁgﬂtitﬂg%ﬁgéﬁ\f Hrgz%ﬁtléh Cﬁﬁﬂfm}'s' QQO&rpoﬁﬁ’dl BEfcRmlula I wherein R®

ﬁﬁ
erein IS unsubstit In stil

dnbydregere (Bosnalkyl ar rpéelpsfle@@ﬁptheﬁ 9@#@111@?% il prgesnt fpvention
. Sg@gg@fc&ﬁ%cm{drﬁf*fﬁnﬁuw@%@eﬂl Ris wdﬂo%@;p r(@mdS) alkyl which is

opentyl "or iso i men

uhsubﬂé@@dprmﬂvéﬁﬂﬁbhyphﬁv1EE§DHX56%aaGﬁb,@npbqnaﬂpgpuanoﬂmr

DS BSTE B %éﬁ%&%ﬁ%ﬁl&i&%d%’gcoﬁfp gﬁﬁmwﬁ@&m is
ledyogepcinetiiyk gthyl, isepudryl,ipherddbaprdn 9f CH,COOCH;. In still

alﬁ%ﬁ{er effqtbﬁg %ls & ete}a élqg{vgntg&l waék§¥#mp8ﬂﬁjd ﬁf formula [ wherein

i'S0Xazo one Br 'mof e I'n-anot
dwﬂwmt the present invention provides a conpound
of fornula | wherein R4 is nmethyl substituted by

I
gg%é etmu gﬁg%ﬁgé%ls%exyl I’I{ISIE EF&?&X a }n%'uﬂgi/ %gfrﬁh\ﬁﬁléﬂa I wherein R*
ps opgdbs'smubesi Gﬁltﬁeédiﬂtyié (@h@ayh&drsubstﬁetddﬁymW [morgsubstituents
I
O AT 0 EL A1 16 Q1B TR e,
vlﬁfenyli subfituted byyomleoh ax(yb (Cﬂ—ﬁs)edkyleqrbbdwmvﬂyl substituted by one or

\%}r}glfee A %ﬂ aﬁ(g In an%&l? rglﬁoddr%eﬁpt'ﬁ@%yggntqhvénq o%r@wldes a compound

unsu
saﬂffsltmmluﬁ edhelryn RHs uNk@iBtic®s) é@k@gbka]lkyl mmgu tasothteu tmbodifent the

) bttt oA AL P O bS. s,
a;léﬁpf?tﬁt;ﬁeﬂtsohh@l i esether emb/c&hirr]nenntlhp rpm.semasvaltmmrmowdds a
R4, I n t
T T T T
Cﬁubﬁt(ithﬁ‘iuls Seldctanhe s Haldgén,i S| (ﬁ)h-é]a)/-hll@up$€3—ﬂgl e}ctldhj!ky([}ﬂ,nsubstltuted
TP EB ey ot BT (i el B O o fgbstituted by

M&&ﬁﬁhoﬂeﬂ@%@;) -gliy [IOMhdiEé& ea.qhmlﬁme;mﬁe pfesérarlmatinaloh provides a

wher ei n stit L

SO By RS R s BHETAB U RER BT P e serzol

| quSttc@byRhediel @&yl&;u@@t[fﬁ&dlw HElohasyliphanil ondihethflamino; propyl
substituted by phenyl or dimethylphenyl; or butyl substituted by fluorine.

In one embodiment the present invention provides a compound of formula I wherein R*

is cyclohexyl.

In one embodiment the present invention provides a compound of formula I wherein R*
is unsubstituted phenyl or phenyl substituted by OH, N[(C;-Cq)-alkyl], unsubstituted
(C1-Cg)-alkyl, (C;-Cg)-alkyl substituted by halogen; O-(C,~Cy)-alkyl or COO(C,;-Cs)-
alkyl.



Rl is a group of formula (a) wherein R7 is hydrogen,
(CQO-alkyl or O(CCQ-alkyl; R8 is OH pyrrolidonyl

wonroos@@BNR R6 wherein R5 is hydrogen or (C C) pairkpkoos/12371
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and R6 is (C -Cs)-alkyl or (C.-f£s)-al kyl substituted
by phenyl, and RO is hydrogen or (C -Cs)-alkyl; R2is

?ﬂtﬂ @Héfﬂhe%ﬁ&ihr%aﬁ?%ﬁy?&%ﬁﬁ b &fiodrpreHAstd dodhRehnd dfformula I

uorine or 1s ) I'S unsubstituted or suhstituted

wilteheiSR( G phesyl- b dopther gabiogirpg tagpigsend FIVSRERY Provided 2

RA | . . - i od )

DAl SRR PR 8 PRt R,y
ieputilkyifihorontad3ylOaythoyy ledwri pr CQmeatsti t ut ed phenyl ,

phenyl substituted by one or nore (C -C)-al kyl, and

! ) ; ) ) . o pd
1 BRER AR T i B 0 i Dl Sl g
lisukpstifuged pesidyl el pyyidyl sgbstun@d@ytmqtgﬂed (C O -al kyl,
(C -0O-alkyl substituted by hal ogen; 0-(C -C4 )-al kyl

96 o %od@%n?{ %rﬁseﬁ@ﬁ%ﬁ%ﬂ SfiePY Eélﬁ?buﬁ’d oPBE eI wherein

substitute . I'n anot her enbodl ment the
R edemgraupmod farooa () obietkd® a conpound of fornula |

whergi. i f _{i@). wherein R7 and R9
are I)}g}rl)?égéﬁe?l’ g%lg&%gﬁfgof%gﬁgg% e.rgir(nel rF125 isan

hy driSge@ s py(did@y] omiG(Q)NRaR dwiRgeinR (ichydropernpikifdi-Gem-alkyl and
C-C | ' b | ' |: R3

sy koo CPERSR} HRCo PG NGIbte Ty bl

unsubss hydiogoh ¢raCr-CB)-<Biykyl ; (C - CJ-al kyl substituted

s ST, BRI AR b B oF s FEHEGE ek ORGP AR -Co)-ally
substliithitsansidystiarted or substitddGyits $-(6 4)-alkahd o

i | it yt.ed_by o | ohexyl ;
FoiRer e R BB ubot £t ot ad by OH. N (C

K -ialikyubltitutedn(€lcD atkyt; €8;-Os) -Skylalikstituted By Ope al kydre substituents

substjtuted by- 5 - 0g€n; (2 - O -alk o)

G _sg]:e Sg%l %o&hgﬂ%elnr Nﬁ@aéﬁgya}lfy%’l &6}§%yc??l%%/11cyl, nsibidtlted phenyl,

subsghiehyit sablsthyitetblyloyk or tore (@ -Egbadkiil yeevtisdxaeclpr sebgittited by one

i nvention pravides a und of..for.myl a .l er ai

o ant g LTS el TRy coon BB Ryt gr BB sibelthuted by

qui NOHL NYIG,-Cs)-alkyl],, unsubstituted (C;-Cg)-alkyl, (C;-Ce)-alkyl substituted by
halogen; O-(C;-Cy)-alkyl or COO(C;-Cs)-alkyl; unsubstituted pyridyl or pyridyl
substituted by methyl.

In another embodiment the present invention provides a compound of formula I

wherein

R' isa group of formula (a) wherein
R’ and R? are hydrogen; and
R® is -C(O)NR°R® wherein R’ is hydrogen or (C;-Cs)-alkyl and RS is (C;-Cs)-alkyl or

(C1-Cs)-alkyl substituted by phenyl;

R® is phenyl;

R’ is hydrogen, (C;-Cs)-alkyl or phenyl; and

R* is unsubstituted (C;-Cs)-alkyl; (C;-Cs)-alkyl substituted by one or more substituents
selected from halogen, N[(Cles) -alkyl],, (Cs-Cs)-cycloalkyl, unsubstituted phenyl,
phenyl substituted by one or more (C;-Cs)-alkyl, and isoxazolyl substituted by one
or more (C;-Cs)-alkyl; cyclohexyl; unsubstituted phenyl or phenyl substituted by
OH, N[(C;-Cg)-alkyl],, unsubstituted (C;-Cs)-alkyl, (C;-Ce)-alkyl substituted by



R2 is phenyl; R3is (C-C)-alkyl; and R4 is phenyl.

I n one enbodi nent the present invention provides
woanpodesdo of formula | selected from PCT/EP2004/012371

{(R)-1-[3-(nethyl -propyl -car bangyl ) - benzoyl am no] - 2- ph

enyl -ethyl } - (2 phenylcarbannyl propyl ) - phosphi ni c

aci %alc%eﬁ? O- c Byto@% 0} 3d5) SRR askituted pyridyl or pyridyl

- benzoyl am no -2- eny -ethyl }-(2- phenyl car banoyl -

pr ope)alb;utptﬂglshﬂmnﬁ -aci d,
[(R-I-(3- dlpentylcarbanoyl benzoyl am no) - 2- phenyl - et h

yﬂ(JR I{e?e Ieﬁtath@ %ﬂﬁ%ﬂbﬁ pr@ﬁ@@s&mo&hﬁbtﬁﬁ'o@ formula I wherein

car - 5-net hyl - benzoy ani no) - 2-p

hlényusueiqhxhsp s(cmutpﬁbmwcgs)b#hﬂwtqtpn@lywa phosphi ni c

5 s ph . N
?%R P fréy (2-o0xo-pyrrolidin-1-yl)-5-propoxy-benzoyl ani
) -i8{GhEn)rhlkeh mycf} -(2-
en %ﬁ 5;?am)yl propyl ) - phosphi ni c acid,
{(R) - %E -butyl -1 Hindol e- 6-car bonyl ) -am no] - 2- phenyl
-et hyl } - (2- phenyl car banoyl propyl ) - phosphinic acid,
[In Qr&e@imlmdolptyn e pmw inteaiipa Previflessprnoyne e farary ] selected from

(‘% g%‘ %4? nx ybaﬁg Hhﬂé))]cz %hﬁyl-ethyl} ﬁz Fhenylcarb—

enzoyl am no
3- nIHtthl’rPI@Pﬁl)'@lhy’ﬁmlbaﬁﬂyl - butyl)- phosphl ni c aci d

3 AP SRR DS AT AR 2RO AL fplsicc

)mheﬂaxﬂpﬁh@byhﬂmmmaqﬂyl-benzoylan1no) 2- phenyl eth

By PR ES SATRYLB Bds SRR 2E e

5
'] pmﬁWDaﬂﬂhﬁmykfﬂkbanDylpropyl) phosphlnlc aci d,

E ? ( 2(3( é{]pgl)ls’ C@gg ca y| pr O an%g% Inn-l&)élg Qgﬂx (Ze {)Henylcarb_
(

i

10

Ui

ﬁgggﬁﬁy 7Sk birolidin{ )1 525 Rp b BLEAT RAMRY]-PLAR eihy)- 2-
) haﬁﬁmﬂhﬂk@b@hqqnbﬂﬁnphmhﬁnxhyIan1no) 2- phenyl -eth
]R)( (ﬁ)l butﬁ ltfg—ln){c!lociar bcaarrg)o\{ll Br %91¥1| a }ﬁ‘[‘ nypgtlhnll LeX p%enylcarbamoyl—

20 propyl)-phosphinic acid,

R) amoyl(};&o;{ylprpdipyp}nmc heidpy| - benzoyl am n o)
R

[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] - (2-p-tolylcarbamoyl-butyl)-
phosphinic acid,

[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(3-methyl-2-p-
tolylcarbamoyl-butyl)-phosphinic acid,

25  [1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-phenyl-2-p-
tolylcarbamoyl-ethyl)-phosphinic acid,

[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-phenylcarbamoyl-
propyl)-phosphinic acid,

[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-((S)-2-phenylcarbamoyl-

30 propyl)-phosphinic acid,

[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-p-tolylcarbamoyl-
propyl)-phosphinic acid,

[(R)-1- (3—dipropylcarbamoyl—benzoylamino) -2-phenyl-ethyl]-((S)-2-p-tolylcarbamoyl-
propyl)-phosphinic acid,



[(R -1 -(3-dipropyl carbanoyl - benzoyl am no)
- 2-phenyl -ethyl] -(2-isobutyl carbanoyl propyl) -

wohospasssdc aci d, PCT/EP2004/012371
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[ (R -1-(3-dipropyl car banoyl - bengoyl am no) - 2- phenyl - et h
yl'] - [2-(3-nethyl-butyl carbanoyl)- propyl]
23 ABL 3G pFehBamoyl-b 1 2-phenyl-ethyl]-((R)-2-p-tolylcarbamoyl-
gﬁpsqs R y|ecnaz%grr?érﬁ)) phemb el (G2 p-folycarbamoy
r opwrém‘lb@h@%ﬂhﬁéﬁzﬁ I ani no) -

?r@ldﬁt 1chroR % &'o aﬁ‘ﬁr‘ld%»Z -phenyl-ethyl]-(2-isobu Icarbamoyl—
(3

ropy - benzoyl am no) -"2- phenyl -eti
| yI ]PYPEY '@hﬂsphimcfa@éuor o- but yl car banoyl ) - propyl ]

[[?ggﬁp( }{gi’%’Pg%%?fnc gl Benz réon)z% g}l ethyl [ 5% Se?]nefhyl-bﬁtylcarb-
y| ] -4n2ey1BpRpl] 4hosphiaid agi obut yl car barmyl ) -pr opyl ]

R el e N it Rt

yl | -HeRzg2a:Rin®)-3; Plhemyﬂeﬂml@fpéﬂbbmmw ;

SR TR ABTH A RERRE b BRRBRILM Fpaih Bl B firo-bey-
mylca@m&)hmupmaghﬁsp}ggfmyids et hyI ] phosph| ni c acid,
P e R TN
- ph dﬁﬂﬁbﬁb@mg}d) -qb;rcl)éy(l Rh)l;désphgﬁﬁf anc1d

B ORRRTP R AT P?QHYE (TPISEATERRIT TN
[( R)f%]dorefb&t}?%amlrmwn}gf@ﬂgyﬂosbmkhm no)
:(é%%ﬁ@ﬂ}/@z)%la%c;yk&)&gpéfa—g{jﬁ)—rﬁ&hgﬁ)&&rﬁ]&r anioy %enZ(Xlllz)mmo) 2-

[( R)pHen{z&tH}rlﬂ)@h@ﬁlﬁr&t haidpy| - benzoyl ami no) - 2- phenyl - et h

yﬂg] cyc b I1 de{:hn lc%r alrr?oali)bgrrcr)% f (R)mi?g yciqlro%;r}l%z?l%grlngly

[( R)belnz&ﬁarﬁlirw)appﬁe@@lr biapyphobstiaRykidni no) - 2- phenyl - et h
ROy Gpley - e Bamine-2eheprdysgt]- - (4-hydroxy-
(2 bsea k%ﬁﬁ@?@—)ﬁmﬁﬂpPhb r(laicnﬂ (3-di propyl car banoyl

f ﬁ?ﬁ 1?502’3% %’F‘%&Qg? pgglgﬂ-leﬂyé] &Eg%plethoxy—phenyl—

opt |&g§ajnyoym}Jpl%P?1q%gﬂﬂﬁfcsacmr d| astereoneric m xtur es
f or compounds, O

l.n .anot her
P B¥drid-qipRARHtcr Sy ?%glaalneﬁ)o% @ggnsﬁ 6&%@2 &Fyndm 2-ylcarb-
Pr epanél) gfbpc}ﬂ -pHIPRHRdRiQf for rrul a I conprl si ng
reacti ng onpound of formula 1] ° k/\,h
[(R)-1-(3- dlpropylcarbamoyl benzoylamino)-2- phenyl ethyl [2-(5 methyl pyridin-2-
ylcarbamoyl)-propyl]-phosphinic acid and
(2-benzylcarbamoyl-propyl)-[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-

ethyl]-phosphinic acid.

A further object of the invention are all forms of optically pure enantiomers or diastereo-

meric mixtures for compounds of formula I.

In another embodiment the present invention provides a process for the preparation of
compounds of formula I comprising reacting a compound of formula II
2
CH;R 0
.CH
H,N \,P/CHZ\CH/C\N/R (1)
O  OH g H



R2 is (C-Q0alkyl or phenyl; R3 is hydrogen, (C
-QO-alkyl, O(C OQ-alkyl or phenyl; and R4 is (C -Ce)

woabdsyu4830 C - C6) - cycl oal kyl , phenyl, pyridyl, ®CT/EP2004/012371

~ G,10Th s of formula I'll are commercially ™~~~
q%a|?2%ﬁ§qg? be prepared according to procedures
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i ndolyl; with a conmpound of formula Il R*COR 10 (I11)
wherein RL is aryl or heteroaryl; and R10 is hal ogen
kL&, and, if desired, converting the resulting

ound into pharnaceutlcally acceptable salt. The

r%ggﬁKGn(hhﬁkﬂaK@hpnﬁce in the presence of an

1 f
Z%tlléa%?%%eﬁ At R 0:8 .%55“%10% bEadi i de and
NR{ 3is dCrrEk sl (Eno@f)ecgyylo)ﬂkyll\m @"tyh)wrldﬂr poigidplyl;de
hxﬂﬁg%gh§ ngof @E@a 13 for an additive include

rox enzotriazole: A base e.g. a trialkyl ani ne,
triethyl amne, n#& C@@.present The reaction may (III)
?ﬁa@r!ace in the presence of a solvent, e.g. an
e t et rahydr of urane. The tenperature maybe in
tRe mam@erhﬂfﬁmqﬂuﬁ@.c to 60 C, or of from20 Cto 40

karalpif degirddy eorsier tiigetthe aestiltigrromgpognd into a pharmaceutically acceptable
N%ﬁ?thyl-N-propyl-isophthalanic aci d,
"N- di propyl -i sopht hal am ¢ aci d,
5-met hyl - N, N- di propyl -i sopht hal am ¢ acid, N pentyl -
NE e mpg:tion' mapthikaphne i the iptesand of an activating agent and an additive.

| - i,.sopht hal r epar,ed
EbrRTg oS Res At BB g B be R GRPRE g Ny (o-dimettyl-
ﬂf(b@[‘o W)- Nbéth&@tarbdcﬂlimrchlhyéﬁﬁhlﬁmﬂd ESiaﬁ[’pléstfbyan additive include
3 427
st ﬁmt%ﬁ%% A hasgy & ISR iRe e AE e AGe gy be present.
@h%ge?a%mgigfa&e pgucagm the pt&seraqe:rocﬁ a edlueret, ag. A 61@érp§§deﬂrihydro—
and 1 I ndol e- X o
Mo 1B tegita Sty oAb R ChEP B0 BB o Effom 20°C to
caprpounds of fornula Il are new and al so an enbodi nent
of the present invention. They nmay be prepared by

AR TR Lok o e o B
aﬂ@%rBéedﬂt@éé&mbm ta gy gkilfedariifg se.g. N-methyliN- paop)tlrlﬁd’}ﬁlthalamm acid,
g]Ng\? & Erpp?l m%%@p}acga%ledo gsmthLyl IGKI:\]I dlprop)%r 1sop%tha¥iﬂam1c acid, N-pentyl-
N-propyl-isophtalamic acid and N,N-dipentyl-isophthalamic acid may be prepared
according to a procedure as disclosed in Taylor and Spooner, J. of Agricultural and Food
Chemistry, 38:1422-1427 (1990); 3-(2-oxo-pyrrolidin-1-yl)-5-propoxy-benzoic acid may
be prepared according to the procedure as disclosed in WO 03/045,913; and 1-butyl-
indole-6-carboxylic acid may be prepared as disclosed in WO 03/040,096.

The compounds of formula II are new and also an embodiment of the present invention.

They may be prepared by reacting a compound of formula IV

2
CH;R

CH
~ /CH /C\ /R
R“NH/ ~p 2~GH

. av)
0" OH g H

wherein R* is a protecting group, e.g. Boc, and R% R®and R* have the above meanings,



acid, in a solvent, e.g. at a tenperature in the range
of from20 Cto 100 C, or at 20 C. The conpounds of

. wéanis4a83dV are new and al so an enbodi nent of POEEP2004/012371

10

15

20

present invention. They may be grepared by reacting a
conpound of forrmula V HR2 (V) R NH OH wherein R11 and
RRhasmeodhairkbavadeanngss B HICl ar B@apauvith, @fg., ftafleatoacetic
VI. R4 (VI) H wherei and R4 have the aq%x ve _ o
SRR L b HR GF LGl i BRPEIR IR &R FIRGERHR o o ¢ fato 100°C; or at
ho&:., conmpounds of formula V, to the acrylam des,
conpounds of fornmula VI [Liu et al., . O ganonet.
Chem 646: 212 2002)& can be effected in the esence
Jheisemmennds pifosnraiy ee aev and dspar gphedment P%C.Pa??@%t

i acti®y Heompdthdof fdALula V '
g%‘ﬁc%lggg!dgﬂ frh?%ﬁlegﬂ\e/?hé?ée klﬁ%vm or can be prepared
by net hods known in the art, e.g. by treatnent of the
mal oni ¢ aci ds, comnpounds (lcﬂgRFor mula VII HOOC COCH |
(M1) wth formal dehyde ang HINKEt) (Liu et al. above) V)
fol | owed by conver si ag'\gf tIR acrylic acids to the
acryl am des. Conpounds of ©orfbl a V may be prepared by
reacting a conmpound of formula VIIl HR2 (VMII1) HN O+
9.,- withia ound of formula R-OR, wherein R11 is
a“ww?&%@%ﬁ%&&e .Oﬁ?nﬁ%%l,ngsé.g. with (Boc) [Sanpson
avith Bashpetitid oBoaatlailst ry 30: 2255 (1991)] and a base
such as an al kylamne, e.g., NEt , in a solvent |ike
or MeOH, at a tenperature i the range of from0O Cto
50 C, or, e.g., at 22C Theucorrgpunds of formula V can

be resolved using a HCss~Cvy- (VD)
R H

wherein R? and R* have the above meanings.

Michael addition of the phosphinic acids, i.e. compounds of formula V; to the acryl-
amides, compounds of formula VI [Liu et al., J. Organomet. Chem. 646:212 (2002)] can
be effected in the presence of hexamethyldisilazane at a temperature in the range of from

20°C to 150°C, or at, e.g., 110°C.

The compounds of formula VI are known or can be prepared by methods known in the

art, e.g. by treatment of the malonic acids, compounds of formula VII

HOOC ) :
~CH COOH VD

|3

R

with formaldehyde and HN(Et), (Liu et al. above) followed by conversion of the acrylic

acids to the acrylamides.

Compounds of formula V may be prepared by reacting a compound of formula VIII

CH;R’
CH (VIII)
/ ~ /H
H2N ’,P\
O OH



chiral am ne [Sanpson and Bartlett, Biochem stry

30: 2255 (1991)] such as a-(+)-nethyl benzylam ne, in a
weoeabos@ma#s3mi xt ure |i ke a ketone and an al cohol , PET@P2004/012371

met hyl et hyl ket one and MeOH, to_gi.ve the corresponding

salts which can be recrystallized fromthe sane

Wy Q%mgsbéﬁa* B?fo?ll%lu agera. @@dm@%ﬂ}zﬂ@%g}&te&& %%&oy d8. Boc, e.g.
the enantionerica pure -en ntloné f
mhébmi@h‘a@wﬁnfagd&aﬁé@ lorqbwstr@éﬁﬁéam@%} aphgrepgsesuch as an
%}89 d&lne QE@*E‘E‘dﬁl Vs ke CHREL BYM RIS, a%@rng&ag.lre 1r¥the range of

e present 1 nvention. e co

f pom°e WBDCIC O&Ie. g;,eat pR¥pdhe domponrduefifatmualadoempdimesobied using a
s | QLA f s Ll £ RS i B2 S PRRSA AR PUlcn b1+ -methy-

e gldmirdBin a sdlvent bheirqee hliter lectome drideanr z{ittgﬁ)l G:fg fmethylsmylketone
copMEEG e B s @l Phichia iR M eed from the same
agothhdnt mixthed Bwles@ibed abste. Besattidzodfordnthe eharithengicbepire (>95%)
T TR TN R A

10 Péhesirld VaphngV-2bdowlire b6 yh RRbbYInAYItRE the present invention.
hydrochl ori de and phosphinic acid, e.g. S 50% aqueous

-F?-Jﬁl]g hl nl f g)fg%ﬁ% ﬁ/ﬁ? ﬁanabes%frep/aérﬁ&}f ﬁgéu%% g?mg?und of formula IX

di oxane e. g water, at a tenperature in the range of
from50 Cto 100 C @H%:g, at 100 C. Novel conpounds of
formula I X, e.qg. con‘E nds I X- 2 and |1 X-4 below, are
al so an enbodi nent,, @ t\laeH present invention. In (IX)
anot her enbodi nen th@ ‘Pigsent invention provides a
process for the praﬁaratl on of conpounds of f or mul a I
conprising reacting a corrpound of for mJI a Xl- 10 -

V\/ner el N is, ar het er oar

oVgR | 1S qnglrﬁ Yld@é‘ha St(@@}r}/eéql su% %ﬂ—l%& or)ﬁBr, e.g.

%eahispmy @b tehe&ture M the rﬁlg@@ﬂﬁ@ﬁﬁw@&oﬁo@q@bg %4 100PC or at
N-R4 (XI1) wherein
15 105°C Noveél compounds of formula VIII, e.g. compounds VIII-2 and VIII-4 below, are

also an embodiment of the present invention.

The compounds of formula IX can be prepared by reacting a compound of formula X

X)

with a protected amine, e.g. diphenylmethylamine hydrochloride, and phosphinic acid,
20 e.g., 50% aqueous phosphinic acid [Baylis et al., J. Chem. Soc., Perkin Trans. 1:2845

(1984)] in a solvent like water or dioxane, e.g. water, at a temperature in the range of

from 50°C to 100°C, e.g., at 100°C. Novel compounds of formula IX, e.g. compounds IX-

2 and IX-4 below, are also an embodiment of the present invention.

In another embodiment the present invention provides a process for the preparation of

25 compounds of formula I comprising reacting a compound of formula XI



R4 is (C-C6)-al kyl, (C3-C6)-cycloal kyl, phenyl,
pyridyl or indolyl, and, if desired, converting the

woesuslousssg conmpound i nto a pharmaceut i cey ™ “aC eepERi0/012371

10

salt. The reaction may take plLage in the presence of
an activating agent and an additive. Exanples for an
activating agent |n%5ud dkxyclohe yl car bodi i m de and
N-(3- dlnethylanrnopnopy%ﬁ; N - et hyji- carbodi i m de
hydrochl ori de. Ex
hydr oxy- benzotrrd%olerlA a“trial kyl am ne,
e.g. triethylamne, may be pres The reacti on may
take place in the presence of a solvent, e.g. an
etheesin e. g. tetrahydrofurane. The tenperature maybe in
tgne ﬁ?l%%h%{erg)z[ Al 20 Cto 60C, or of from20 Cto 40

e’’conmpounds’ of fornul-a XIl are comrercially
éﬁaud@ﬁﬂGé)@ﬂq&mmmﬁﬁnpkepared accordi ng to procedures

e I S pr epar ed

accorcr}dg%é Bb(%késgla%l%t(lb @)B?%E)%%?nf@ern?ﬁm 9286- 9292
(x«ﬂﬂﬂe?c)qrhpdﬂ(rﬂwf)fomﬂﬂ@ﬁﬁ may be prepared fromthe
correspondi ng br@gkp§4V|a t he phthalim de method (X1D)
according to Jaco et al . Med. Chem 37:1282
(wit2ety; phenet hyl am ne derlvatives maybe prepared

cor t :3143-51
%€97ﬁ 3%8 ﬂg?iké%?i% 0%t|veg'ﬁgihﬁbgﬂ¥g ar ed
aadpnfdemdmmmag ﬂYleeaﬂﬁng d’dmp@mﬁal@tmds @rmarcomtmalhaa%pptable
are new and al so an enbodi nent of the present
ifienti on. They may be prepared by hydrol ysing a
compound of forrmula XIII Il r NH(XIIl) O+ 11 -

_@H, %; @the i ncl ude 1- (XI)

) mgrreadmoﬂhlaystal(e@lﬁ}fé -in tt]kq/presernne ofvn astigsiargagent andd a@ag]éhtwe
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%{g ﬁeg Ifor arn a‘%}ral}l?rlg aégnt 11'.’[&1 d1c cl@&%ﬂc?ﬁﬁ%ﬁuhﬁ&eand N- (3- dlmeth;fl.—

Fra Ar X
taexﬁpep@ma]r)exl ’reﬂh;ﬂher‘trrﬁmged@hydrpddoﬁﬂtt Exe@ples &orgn, adelitpe include 1-

" ds_of f
T e Ot&_)n (ﬁﬁg,\%%sgrml %III%ﬂ& ya Qeﬁﬁ?@% Om%pbe present

m}e&aicﬁﬁnblyayrtelaa:plamnahmmuadf mfol‘femrt,mg anxtha'r (e)g V)
ound of for

ﬁtrgt‘:}idrr{’}c&fﬁnﬁg SRR Hé\aé’ n&y ]han)%y%’ car %Ozg)ﬁ@?‘(]?g%%f or of from
20°C to 40°C.

The compounds of formula XII are commercially available or may be prepared according
to procedures known to the skilled artisan, e.g. H,N(CH,)3;CF; may be prepared
according to Dijols et al., Biochemistry 41:9286-9292 (2002); H,N(CH,),CF,CHF; may
be prepared from the corresponding bromide via the phthalimide method according to
Jacobs et al., J. Med. Chem. 37:1282 (1994); phenethylamine derivatives may be prepared
according to Bailey et al., Can. J. of Chem. 49:3143-51 (1971) and isoxazole derivatives
may be prepared according to WO 03/072,535.

The compounds of formula XI are new and also an embodiment of the present

invention. They may be prepared by hydrolysing a compound of formula XIII

o g g
R1/C\N/CH P,on\CH Cs R (XIID)
H 0" ‘on g



or N-(3-dinethylam nopropyl)-N -ethyl-carbodiimde
hydr ochl ori de, and an additive such as

Wa-2b0sinessy - benzot ri azol e and a base such agidjce CT/&JIquph/012371 gz
amne, e.g., N(Et)3, in a solvgqpt, such as an ether,
e.g., tetrahydrofurane at a tenperature in the range

fherfe %SCE; ?‘8?%1 e.g.of fron20 Cto 40 C. The

ounds a XIV are new and al so an

@rmnd;e affa habesugh es @ KOHLNeHar &0 Hyinesokgpt Blge methanol or
d
RS R S R R 8 0. c

podt.ecting group, e.g. Boc, with a strong mineral acid
such as aqueous HI, HC or HBr, or with, e.g.
| uor caget -
5 L[g‘ﬁﬁ%?qu]d?g fl f&ﬁj{: 1 %%II ape I??ﬁ ?llLd(; %EH 301'1 él’h?O%gt gf th@&)ré%ent myven
2108, TH’&}ena:;oh@pmpmiSd bf réw’tmglh gotyoardofifermuladiy] s o an
enbodi nent of the present invention. They maybe
prepared by reacting_a gonpound of fornmula Vwith a
conpound of formula %’/j (XV1) I% in the presence of,
e.g., hexanet hyl dj L@laza,rmq at.@ tenperature in the (XIV)
range of from20'E'to gf CH. g.ORat 110C (M chael
addition, Liu et al. Qbo R 12 - Exanpl es General :
Stereo descri ptors R and S (according to the ClP-rule)
Lven | N [ -
K b R
fhakﬁoambn@lminbroew -ta-dongthyleménapseply])-Boethyl-carbodiimide

10 hygtltéé% 1);1%/ ;:%%CP 2 na}ggittévretsﬁth S%%&%&g @gﬁ%&ﬁ%@%ﬁ%d@@i&ﬁh asa
Rrisligl Ahinere. g);‘N@g)gpmmWeot stdr asunaethex ﬂ'%; tatrehiglyehsanmat a
80
g i eSO L BT IO BEM RECAE .

added. The m xture was heated to refI ux t enperature
artek ongaeds mf fohmalasdVusre oew ofid 200 ammmbodimentyef the present inven-

KL %BE}II I%ta)? b P pr areﬁ%y teacting a compound of formula XV

CH-R2 0
15 /CH p/CH2\ H/C\OR13 (XV)
R'NH 6" o

wherein R' is a protecting group, e.g. Boc, with a strong mineral acid such as aqueous
HI, HCl or HBr, or with, e.g., trifluoroacetic acid, in a solvent like CH,Cl,, at a
temperature in the range of from 20°C to 100°C, e.g. at 20°C.

The compounds of formula XV are new and also an embodiment of the present
20 invention. They may be prepared by reacting a compound of formula V with-a

compound of formula XVI

H2CQC/C\OR13 (XVI)

'3

R

in the presence of, e.g., hexamethyldisilazane, at a temperature in the range of from 20°C

to 150°C, e.g., at 110°C (Michael addition, Liu et al. above).



formula X in 30 m of dioxane over 10 min and stirring
was continued for 10 m n. The suspension was cooled to

w630@3/044830t ered and the solid was washed once RCTEP2004/012371

10

15

20

25

water. The wet solid was stirreg with 180m of acetone
at 0 Cfor 10 min, the suspension was filtered, the
Sohhfpidas washed once with cold acetone and dried to
give 'the desired conpound of formula I X in 50 to 70 %
yield. No. Conpound_of fornmula IX NS | X-1 o
[Fenerdnyiprpd dpscripiema &) and-haeqoy g e $he ClShadpregiveniai the -
Hedafidhihed X o descript iven mixtures of i btained. Th
P RaiEhihed 1% doscrtars e goen mbytarcsof somery ae ebtined, The
i folleieing aBygyRtiops wprejuged Boc: t-butyloxycarbonyl; TFA: trifluoroacetic acid
[I - (benzhydryl -am no) - 2- phenyl - et hyl ] - phosphi ni ¢ aci d

16 84:Hpefartion of Starting C ds of Formula
[%@?ﬁ)en%ydpr yf)%rarhmﬁgg- %E %n ) 5(-)13???%&00- Bﬁgnﬁ )-ethyl]-
hors- 386.2 (fMH) phinic acid The starting al dehyde
vias Prsperssive @ dominsiundat farmsladii on of 5.3 g of 3, 5-

: oLL LEiBRLA PR i Al
R T s
enbgior X% dquache selotipnl 0BHpAP1 Werc oAdedl. Bbe wistur Ewaheated to reflux

o . . . .
Zt%%%gﬁ‘?utte rmgg%a&a Wit AYREHAPSE 2@@?(213}?1 Jiehb a%@{bgflaf)e gé\lgggund of

evapor a he r'emal ni ng ne est er g
dossuladeth 3hm2 abdinkarsfover 10 mol aehsirriop viaedonttinued §r@0 min. The

?19 dolsRat a% c\é\n.ofeﬁ tg' g ‘%‘ ﬁRE e8alh Is ih%s nga hed once with water. The
R A
PROBUT YT RIUm num ydrldteln and sflrrlng was
cwettsofdieds sttrred78ith fL 80 ml ofaceime a9 for 80 wais, o emphegion was

i1 h m ..qf M nd 100.m , of 50%;aqueous. .
Sulete i sh e Sl S PP AU R By g siced
vdolnipdrind@f fdineulo IXjanb@&td Zy%ryiedds washed with brine,

dried and evaporated to give 4.5 g of
(3.5-difluoro ) - agetal dehyde. (b) Preparation
clg?rpoun ?%‘f“’g;‘ff%lﬁ“@ﬁl A sus%ensi gn) of 7?.4 nmol g/{'s
tiXel ap i qpéniyeryt-anmpos)rst nodfthyl druogl] -phdsphatidadd0 m  of 316.3 (M-H)"

% aq s HBr. s.h ed t ) f h.,.The . .
et o AT denb ettt S lenty oo ang 3483 )
EIGKUEOuq1E(Bént}hiydﬁlmgn@ya@hé@ﬂedlyﬂ]oplgbsph‘ﬂﬁéacidr hﬁ I 350.3 (M-H)"
r ting, soli S [ v in 5 0 t hanol . .
Erety gol[b%PWW(gg’Y\%F’é%‘%é%%%T %Oiﬂﬁleﬁi’ﬁqﬁ?}t}’by‘g%%éxi de386-2 (M-H)
and th?ﬁ&ﬁ&@aﬂSi on obt _ai ned vvafs Isti rrgd aL 20 IC

ni ght . uspension was filtered, t ol |

o Shet e e BenaRBed Aol e e ThEokS 1 e
CRIRGoPHeBladeBE Al @ M il of MeOPT i1 $inl Yf BFL! EL,O Mas warmed to 50°C
(%g;rgound of formula VINI '
(

MS VLI -1
R hbe Slwdemyps gapgajedp s pndyn Rarfitiorpdibsgveen B Qupnd aqueous
\'ﬁ’éﬁé%{l tha @%%iﬁaﬁwmmeﬁaﬂm wiet, Yikied RR@Svdpok & The remaining

aci d 1
methylester (S.é g) v|\_f|e)15 dissolved in 240 ml of dry toluene, cooled to -78°C and treated

with 45 ml of a 1M solution of diisobutylaluminum hydride in CH,Cl; and stirring was
continued at -78°C for 1 h. The mixture was quenched with 30 ml of MeOH and 100 ml

of a 50% aqueous solution of sodium-potassium tartrate and extracted with Et,O. The

organic layer was washed with brine, dried and evaporated to give 4.5 g of (3,5-difluoro-
phenyl)-acetaldehyde.

(b) Preparation of compounds of formula VIII

A suspension of 77.4 mmol of the appropriate compound of formula IX and 210 ml of
48% aqueous HBr was heated to 105°C for 1 h. The mixture was washed several times

with Et,0 and the aqueous solution was evaporated to dryness. The resulting solid was -



VI11-3 (I-am no-2-phenyl -ethyl)-phosphinic acid 185.9
(M+H) VPI-4
WO o836 2- ( 3, 5- di f | uor o- phenyl) - et hyl | - phos pRCHIiE®2004/012371
aC| d 220.1 (MH (c) Preparatigg.of conpounds of
ofmula V To a solution of 2.0 nml of the appropriate

le@g&‘ﬁ 491‘5 IB?(EM&%)OVITI}IE sbl%tlé-lgw% tr@ftedVit 28 8104 fiprbPenoxide and

s added at g C
éthdsvqu:rrsmm@atmgd wenstirraderd 266y OVEI g tTH" e SiSPERTien Was fltered, the

%&}eﬁ%&{}%&%ﬁﬁ@%ﬂ lﬁl%heg ?%%1% HRNRG [ REEN S S rmula VIIT

aqueous ganic layer was washed
mtht@?E%emddr|ed and evaporated to give the crude
desired conmpound of formula Vin 80 to 90 %yield.

I f l'ished b
CPT\??/O ut | n o n‘d%??orrg’ﬁlfmffﬁ was acconplished by MS

st al &0on of a conpound of formula V
AfAd-2. 2(Imni1n<n}6 metbﬂ}bmﬂo@lob;énzylam ne in 40 ml o¥50.1 (M-H)

| | ket t T
SHEY ool CF R bR P TSR pRFRUE R A ES (O TR (verit)”
fWI@Ir BJChKDﬁ?ﬁnMFp]leﬁﬂdetMIEhoipdnmmeﬂd R) - enant i oner b¥5.%(M+H)
95
%&ﬂ”%z.”?b o2 T ailghodien Brethul b RERa sy 220 Qom
5 -tert-butoxycarbonyl am no- S-net hyl - but yO phosphi ni c

250,.1
a(Ici ?@P?raﬁﬁflS?%@gp%mlogﬁﬂr%ulﬁvnet hyl sul fanyl - butyl)-
21802a 3011(1%&9)1‘ ZD@ ﬁﬁﬂé‘lldf Itl\i‘e r‘ié-técompound of formula VIILin 10 ml of

(&I&nézww&dmm&@wqqf lTe e Yhigttev@aLevapenydd idiit Yesiphe ppttitioned
e acl

10 (R AR AR BOR L rd00) (BB [P ienr wih brine
I'B’rke]d ana?eq Zﬁorﬁ%'ﬂ) giRb st dd desied Qorﬁpoﬂd—-l])f f()ﬂl%llaﬁt ﬁ'&O to 90 %

P t f
AR seelaienaf TEgacaRAte 57 1HGTRUH IR A BB ahA T of 2
f&%#ﬂrﬁ%d\gfflf?&ﬂﬁa 7-a3dHo & cﬁ'o?& f(}ﬂ)@ﬁ@tﬁ b¥lafifaleLh ml of

ormalin and eated to ref uxterrperature
fmethykﬂlyﬂketowell@mdm rseryvalizetiol. dhe st olfained wag pargitioned

nd GHEQYSeraBYEnelBSa ound of
15 acfbg % %ﬂﬁﬁ wh%&bcga:&ng ut ec}ah d%cehlaorl c eaC| COmPOTREO
aﬁodmﬁ}atVHni(bt&bm%me@l-ﬂ(d%%poélCGIMﬁﬂed organi c |ayers
were dried and evaporated to give the correspondi ng

ude acr Ii 70 to 80 %yield. To a soluti
O4.3° 81‘)??(}%%1ug%\r,yl ic acidin 7 m of BiS/a[D]*

tvur af(}]!déﬂfhﬂt@tyeaﬁGﬁ)ylgmﬁfo ﬁ)—rmaﬁhyhhhtyiée-phﬂ)slﬂnmc@tldNEt 250.1 (M-H)

N( 2,9 (Pt %ﬁq%%% Qﬁ}frgo' —meécﬁﬂytﬁ%gy%g%yl o 282.1 (M-H)"

phosphinic acid
V-3 (1-tert-butoxycarbonylamino-2-phenyl-ethyl)-phosphinic acid ~ 284.4 (M-H)’
V-4  ((R)-1-tert-butoxycarbonylamino-2-phenyl-ethyl)-phosphinic 284.1 (M-H)
~acid a[D] -29.4°
V-5 [1-tert-butoxycarbonylamino-2-(3,5-difluoro-phenyl)-ethyl]- 320.4 (M-H)
phosphinic acid
*: a[D] (1%, EtOH)

Example S2: Preparation of compounds of formula VI



hydr ochl ori de were subsequently added and the
suspension was stirred at 20 C for 1-3 h. The m xture

woasospast3ot i oned bet ween aqueous sat. NHAC andP&T@BR004/012371
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the organic |ayer was washed wjyh 0.5 N aqueous NaCH,
dried and evaporated. The crude material was

%h%&ﬁt@&fz%%%@l Stheh 1% nyt% 'csﬁlpauﬁ]@ Bf ARSLACEELNHQ.9 ml of

give the desired conp formula VI in 50 to 70 %
yi1@hyjam|mﬁ wasdtaatedrieitiot 1 ﬁ)épf,fg)r@a}w angsheated to reflux temperature for 1-3

gt. phet E%/q}lgﬁ% ?Iﬁf %&leyﬁz%b%’, {di/l%tgdm Wlth CHbClé and washed \\}Vlthsaqueous
i

NateCOy. Thr-aquednsllayeewhs i 61:@10@}@@].' gﬁﬁlgj@h@ hydropppic acid and
§gctrﬁctgd Qz?tﬂz%igyrm@ l&!’l 9!{1% RAYe A | gﬁ:]d[r{e%'ﬁ'ﬁ eyeizp&ated to give

enyl car enol acl ester
(tM cdtlres@omil@g cmdh(awhp hadyh 7O ’@c&(y}/ afmld, o sctution of 4.3 mmol of the
I\a[_c{y ! rxltd&rll pa\fllyipol'fﬁ{l}% é? LY g%@ﬁd%ﬂ: 188 ml of NEts, 950 mg of
N——hyﬂdrb&ylienmtt‘lyiolqoirdly% goﬁNF@Fémedeflarnmb@ropyl) -N’-ethyl- ‘

ﬂagbfdﬁgang%g%lrgﬁg vr}grgr 9l%sea&éé§dy%?hg<gand it suspension was stirred at
Ao&Ctyd By haﬁhmmthRquaaﬂﬁudledbbtvgehn egqterus vt WBI,Cl and AcOEt, the
,@ré@dlgla%%r%%shﬁlé cﬁxﬁ@é{%N g@; lugﬁ g)% é'neégnd evaporated. The crude
wé@néﬂh@skFtdi‘ﬁthgmyherﬂk[ﬁngﬂ_u)a-L&ﬁfg}ﬂi heptdee/MLOE6to give the desired

a- n t =
ﬂO%?OgFPﬁé’}rfﬁf}Pﬁ’x% mlacé(ﬁ?la;;& i{ill ani de Exanple S3:

Preparation of N, N-di propyl -i sophthalam c acid
cmborl mn@muwmm@éw 30 g of MS

&;Eé’lﬁ’ %P mc acid and 1.9m of SOCI2 in
¥epidt ed to reflux tenperature until
93132eVQtrﬁ%jﬂh?l&g@?ﬁ?&dlylﬁﬁtymmﬂdedThe |S|O| 3- 15h- tigoB @dsH)"
evapor at e resjdue c istilled with to +
8. ve-methyl- 6I%€ft§5f1 Nd ?ngl?%ﬁf‘lmld?sopht hal an‘%@fgﬁwam
cwxprl Qsoen@qamw—ﬁﬂ cr yRger ati on of a conpound2sfl (M+H)"

formula Xl %EI-(S alpr ylcarbarmyl
)k oyl3al?heﬁ8}f@r a’ﬁ‘l‘?@]nwt‘ SERYF PEA YR )?S hosphi nogt}” M

ey pq\pps-emoﬁy ﬁem)(aa Rrg@ar ation of 3-[ ((R) - |
-tert-but oxycar éw?m no-2- phenyl - et hyl )

Y dr oN-{GHekEHEPmE phenyl)-acrylamide
VI-8  N-(5-methyl-pyridin-2-yl)-acrylamide

VI-9  N-(4-tert-butyl-phenyl)-acrylamide
VI-10 N-(4-dimethylamino-phenyl)-acrylamide
VI-11 N-(4-hydroxy-phenyl)-acrylamide

VI-12 4-acryloylamino-benzoic acid methyl ester
VI-13 N-(3,4-dimethoxy-phenyl)-acrylamide
VI-14 N-(3,5-dimethoxy-phenyl)-acrylamide
VI-15 N-(3,4,5-trimethoxy-phenyl)-acrylamide
VI-16  N-(a-phenylethyl)-acrylamide

VI-17 N-(2-dimethylamino-ethyl)-acrylamide

Example S3: Preparation of N,N-dipropyl-isophthalamic acid chloride

A solution of 1.30 g of N,N-dipropyl-isophthalamic acid and 1.9 ml of SOCl in 5 ml of

benzene was heated to reflux temperature until gas evolution ceased (30 min). The solu-



-2-methyl -propionic acid nethyl ester A m xture of
5.00 g of

WO (2h)s/0u4d3er t - but oxycar bonyl am no- 2- phenyl - et hy PETfEiRZ®p12371

10

15

20

25

30

35

inic acid and 18.3m O HN( TMS). 1was heated to 110 C for
1 h. To the solution was added 2.5m f nethyl

'Ei%h ereydg% b Be@RcH NRALI MG MRS sEIRAN I Ruddk td e €47 @rofZhe N, N-di-
. | utton was cooled to 70 slowly diluted with

Ponnﬂﬂ%mh@¥@¥maﬁ@déhbﬁﬁkated The residue was
chromat ogr aphed on silica using a gradient of (9:1) -

&14 d¥e0 ﬂﬁﬁpﬁl({n]& a]cognsp;ﬁmu%f Grvul4x1,Q.e03 ‘{)[f(R§Jle(3 -dipropylcarb-
conpou
Pr epar at i oamfyl-benzoylamino)- —phenyl ethyl]- hydroxy—phosp inoyl}-2-methyl-

3-[((R-I enyl - et hyl ) - hydr oxy- phosphi noyl ] - 2
- met hyl pr o% oﬂrz?cl%agllad nmet hyl ester; saI t VVI t h
trifluoro-acetic acid A sol ution of 1.

$a)[111(e?®ratlem of 3 {@Bbdxwdabtﬁmmmbmnwwmeﬂhy@ JhyplyR¥y-phos-
- 2r d net hyl t

R Aot B R B R O 2 & et rred ot

Mn@ctﬁmofﬁ@org czfr(dR)eMg@bat@@catrbogyla,@ir@ 2phgnydfethyhephosphinic
de t |

S RSOTPHG (B BLNBITICO, b Tohe sl s
athylll bE mlatmk mxethaptybsqdndioaptihg Wamrhtyqué abpildnifer Zii The solution
ms ﬁé(l)lgg %OI'IE-dAS 1¥d %lecggﬁntg@l?n 1 lﬁél—garﬁ evta%\/gerdy'@ﬁi r5esir%11ue was
Qhrdtheanshed o MlicOisidndgadiat blﬂ(EHgClg’MéDH'@ g) of

N, N- di prop I-|so ht halam ¢ acid chlorjde in
il SAoGuR O CRERL A1 1oy e G 16 e apapaad A Si86.5 M+

contlnued at 20 Cfor 3 h. The m xture was .
partltloned bet ween AcOEt and brine_and the

a(u} Bespethtipn of 316(Rgl-ppéiru tAberylcetadi -4y drpRg Péigg’élrwqyl 2 methyl-
lpgéﬁl nY&Ri NG e ?fjer%(gtr'tsglt%ﬂﬂ?rﬂugfd s&ti@negigevaporated. The

ue was ogr aphed on silica using . a
& huidn gH. T g pie R aer%maomfcarwpykaaﬂl@@@d)@n%s tgylgfhvdroxy—
g?;%slglllﬁlbﬁ] —%%@tﬁﬂnﬂropmlc 2@ nrttyVebter ardd®.4FHEPRCRIICWH in 20 ml

DETHARY Was(sBedil pt 3P fori bhang evapersiey egivnd) goptherypde title
eth dh hydroxy phosphi noyl }-2-nmet hyl - propionic acid A
S0 |on of 2.11 g of

e PAepsakio BE 8 ROy (2 dipbadsrbizard dyphenviesying) Brhepyl-ethyll-
B M
s’m albolatiorndf BEBg of the cmd@ammeas "ﬁPAz salt (aghmpoand pfifarkmala XIV) in
éanP&(f gflfaglte\,\ggmé&gng atnsc'i &{o felt47£ fgﬂlljf\]o&p}op%fl “isophthalamic
prtd dHlodeiel 2oat yldioxaneg u*&mmmblsl@lue(lﬂ‘ﬁaédeﬁ)at B laab<DELing was
PAHBPEE BOUEG (e eggaral ke teppE Bt Qe brine and he
S aé)u(s‘M:l k) 2 using hydrochlonc acid. The organic layer was washed with brine, dried
and evaporated. The residue was chromatographed on silica using a gradient of CH>Cl,
— CH,Cl/MeOH/AcOH (10:1:0.5) to give 2.15 g of the title compound. MS: 515.3 (M-
H)"
(d) Preparation of 3-{[(R)-1-(3-dipropylcarbamoyl-benzoylamino) -2-phenyl-ethyl]-
hydroxy-phosphinoyl}-2-methyl-propionic acid
A solution of 2.11 g of 3-{[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] -
hydroxy-phosphinoyl}-2-methyl-propionic acid methyl ester in 8 ml of MeOH was
treated with a solution of 865 mg of LIOHH,0 in 2 ml of H,O and the turbid solution



Exanpl e 1: Preparation of conpounds of formula I
starting froma conpound of formula Il and a conpound

wofodsmaemiba 11 (a) A mxture of 0.4 mmol of tRET/EP2004/012371

10

appropriate conpound of formul.ggV and 0.6 nml of
HN( TMS) was heated to 110 C for 1 h. To the solution

QV&S n?i% b8 APRI PR ﬂnﬁ&@re%@%&qa’c@& ah @THEH AN pa\i\ﬁﬁoned

eati ng was continued at H OC for 1-4 h.
betveeen onuevass HAdpHd= 2barrbAcQEY Lhe @rgﬁnwﬁaﬁwawa@@@wh ‘brine,

ol Jled%}{a‘@%p%traecgd tol e i%gg;@g&levm cgﬁfhp/gqﬁa.qqsamgmm) .

rca usi
/I\/EO—V ACO-I (10 1 O 5) to give the deS| red compound
dxafopteul a Praparati@pof mi® ypfeﬁoamuhd st@&ﬁg &igmela egmpound of

formula IV £ 1
(I-tert- butf(('}a/%/%lg‘rdnony nhos -ome(t) m]lﬂ utyl)-(2-phenylc

arb- 411.5 (MH) anoyl - pr opyI ) - phosphl nic acid |V-2
(b Aenitctiverb iy camblovhthamipropdataeenypend ehlegmulsgt gud 0.6 20l of

II-\I/IeTé'PI\/Ié)Z(W Ifll)eato d& ﬂ&%rf&afﬁyfo RleBMkbn BRCSRIY BE &e%ﬁbg)pnate
(dontp@iihd i farxyudaV bany ddied nod Depirenyds-contigriigd at 21¢°G for 14 h. The

Bl R o A B o SCREIL M e Th Yoo v

(c%ﬁcﬂnﬁt%%i’a:phe&ég sﬂic{/ WihD a gra@RhPENOMLCIHMMDI)Y9:1) — CH,Cl,/MeOH/-

c acid

(AcQIél(t(l bOBd Ky gisie ﬂmr@ﬁlslaqrﬁ soonprpleormtaly jn 3otqy 0% 1¥{gld-
c[@rb 4%1_%[?%11&@/%}-% I{EF Wiy butyl) -phosphinic acid I V-fs(
“Tert © ony

oxycar am no- 2- phenyl - et hylg (3-nethyl -2 i
-mm 4891 1er¢4wt@xymbymdanmﬁ3}meﬂmsdtml) -(pirbepitanbc a‘blileﬁ (M-H)

(| -ter?HB’Vl BRRPE RRPRiRIC 3 5_ phenyl - et hyl ) - (2- phe ]

2[Vp2 52B—t&t{bMOmyodrbbmdammm%neéhsﬁwlﬁanﬁ i(&i ¢ aci %43 4 (M-H)

IV

Y iort Pﬂi‘ﬁ?’é‘i&%%{?%rﬁff’%? RBosphinieadt ot hyl) - (3- phenyl - 2 _
353'(14er(cMutd)xytaibyhyiamh10a2ﬂphEn}ﬂfeﬁm] §2rp+to]s(bhrh1| ¢ 459.1 (M-H)

aC| d |V-

[ (I -terafnoé’ﬁf’ﬁwpa?}bogﬁbnécrﬁcho 2- phenyl - et hyl ) - hydr oxy-

ﬁ@ﬁgB (R - t@h@&ﬂiﬂymbbms&irhmo}z-phbMedWﬂ)-éajpao]mhm c459.1 (M-H)

acid net ter

[I-ter tca'g%y&fwg bnlfll'lmépr]i“ﬂbcafld( 3, 5-di f | uor o- phenyl ) - et

byt - 481e1&b€1%)®|):ar63nﬁh@md mbﬁ)ﬁwﬂl}‘lbfmpytbbﬂcarb' 4753 (M+H)"

- phosphi ni ound.l V-7 was prepared by an

i nver séﬁgéfg b:)eP]b‘?snBE’é‘i:?cll ns, i.e., the corresponding

ergo ;Jrqqi t@Jt-bﬁl@MwAraoMylmmd E@ih%ﬁ)d athytl 3 (2 gzt y48] (M+H)"
acl

“tert- ga@k&&@%&%@ﬂ%@%& ~ethyl)
- o oxy -tehosRbiyeaBbhyldmphe pyphenylfethyl)-(2-phenyl-2-p-  522.3 (M)"

tolylcarbamoyl-ethyl)-phosphinic acid
IV-8  (1-tert-butoxycarbonylamino-2-phenyl-ethyl)-(3-phenyl-2-p-  537.4 (M+H)*
tolylcarbamoyl-propyl)-phosphinic acid
IV-9  3-[(1-tert-butoxycarbonylamino-2-phenyl-ethyl)-hydroxy- 505.3 (M+H)"
phosphinoylmethyl]-N-phenyl-succinamic acid methyl ester
IV-10 [l1-tert-butoxycarbonylamino-2-(3,5-difluoro-phenyl)-ethyl]-  481.8 (M-HY
(2-phenylcarbamoyl-propyl)-phosphinic acid
D Compound IV-7 was prepared by an inverse sequence of reactions, i.e., the
corresponding compound of formula V was reacted with 2-phenylacrylic acid to give 3-

[(1-tert-butoxycarbonylamino-2-phenyl-ethyl)-hydroxy-phosphinoyl]-2-phenyl-



10

propionic acid (Ms: 432.4 (MH )>which was reacted

wWth p-toluidine to give (1l-tertbutox7carbonyl ar
wonosa4gasenyl - et hyl ) - (2- phenyl - 2- p-t ol yl car banmpgirAaedeyi12371

) - phosphni ¢ acid. (b) A solutign-of 0.20 nmol of the

appropriate conpound of fornmula IV and 0.23 m of CF

%’lohﬁ a&dQMﬁ 495, 4% ) ) Wasici i fe@@'teétwr&q: Q)lﬁiél‘ine B dive (1-tert-

evapor at ed resu1t|n cru
otonytas pwlqragwrmhsmlte}hmag B g lﬁafgmn%lrethyl) phosphinic

teyyr ahydrof urane and subsequently treat ed with 0.22
mol of the appropriate conpound of fornula I, 0.70

nmmol of NEt , 0.24 mmol of 1-bydroxybe C%ofttnaz | e and
@brs scﬂwﬁpn@f 0.20 mmol of the approprlate compoun ormula IV and 0.23 ml of

h%lzgm 754 by ARGBIIPU e i AP 6RL BTG orgted The

e an e suspenst on was stirred

fresrultingicrhde d’dmpmnd ofifernwale Ihias TiFA] Sélﬁ)e‘@asdéﬁsﬂb’éﬁ uaé @émﬁ s
E?ﬂsﬁ‘gfw}_ﬁ‘%r eguéntalg a&ﬁ%feb (2: ?%fé’iém i eﬂ@?})@%ﬁﬂt& Bompound

i forfxiwdal 60, Hpmlc(l RPNE&, 0.1 mm9l afdi-iysirexylpeniteatoloind26 mmol

Cgl:ﬁj(()f ﬂ%ﬂ%b%ﬁ%ﬂlmﬁrgpxlﬁll\ﬁ g‘ﬁ’% car %891{;)‘1/& lygl‘f'ocqﬁ%'u{e a%d the suspension

fvﬁdslsﬁwed] gt mﬁmfounﬁﬁ mbemmnmpmsqﬂrtamddhetvgeen@qums sat. NH4Cl

SR ORE T AR 2 By P ar AT e ol by Thg erude
&ﬁa&bnﬁtvha;é Ipkirifie& By BIPLC (RP-18 column) using a gra_d1ent of CI—I3CN HzO (20:80)
(2 ghenylcabaml) g gyl BhesBni 0 g 4 (W 0 f
enyl -ethyl }- 578.3

‘ (@ﬁ)@ﬁgé%gg POBMs RE g;rfgg)arm%mﬁdy 6 tBEkishve Mekhple: 3

ntylcarb benzoylam no) - 2- phenyl eth
I (2- phen- 634.3 Icarbano | - propyl hosphi ni c
ZI‘&(%) d (CQAan))UIld of formulayI yl-propyl)-p P MS

Lléir?) . I (3 )31 ‘??an%&ég%?61%%lshméylv%t%ymﬁﬁéwtﬂf@ns}péth%r}p 550.3
(2- phéhsﬂhcmrlmh@ywlmr@pxlb ‘phowbipardic acid (MH) 1-5  (M+H)'
{1(?) '{@31 gf (Hggrﬁrﬁ’ig%ﬁ& LA RnbY ka2 PEAROKY-HRAFOMMAN  578.3
Et hyl X2{phepHenbimaylbepyl)-phessiyniy 2agiRosphi ni ¢ aci d (M+H)*
;_D | (11%)(} (% ljitl]g/eint)(lfirbana%}fl begz 1no§/ 2-phe r‘r?’ t]hylg (2- then— 634.3
et hyly}caflﬁmcsr&r@r@yrb)ﬂpwphmndmnbyl pr opyl ) - phosph| nic (M+H)"
(o ondlOPFidlhrspronbamery S e benrtorior) PRSP 5920
- 2- canbghghylearb®Bo@-mopyldiphespiyhic apdosphi ni ¢ aci d (M+H)
k(S g mmislidih IR agposbsaro ety 5920
I ] - ( 2efhydné2-phdnylraybanaoybanapyl)-phraphinjegibs phi ni ¢ aci d (M+H)"

I3, S bag bubAG o esh i Aol bl g 162

- ( 2- phd.yylcarbddofd-propyl)-phosphinic acid (M+H)*
I-7  (2-phenylcarbamoyl-propyl)-{(R)-2-phenyl-1-[(quinoline-2-carbonyl)-  502.0
amino]-ethyl}-phosphinic acid (M~+H)*
I-8  [(R)-1-(3-hydroxy-2-methyl-benzoylamino)-2-phenyl-ethyl]-(2-phen- ~ 481.0
ylcarbamoyl-propyl)-phosphinic acid (M+H)"

I-9  [1-(3-dipropylcarbamoyl-benzoylamino)-3-methyl-butyl]-(2-phenyl- 542.5
carbamoyl-propyl)-phosphinic acid . (M-HY)
I-10  [1-(3-dipropylcarbamoyl-benzoylamino)-3-methylsulfanyl-butyl]-(2- 574.8



car banoyl - propyl ) -phosphinic acid (MH 1-10
[1-(3-dipropyl car banoyl - benzoyl am no) - 3- net hyl sul f anyl

wohoisyus3(2- 574.8- 18 - phenyl car banoyl - pr opy PET/EP2004/012371

rhosphinic acid (MH) 1-11 -18 -
[2-(3,5-difluoro-phenyl)-1-(3-dipropyl car banoyl - benzoy

I Ty
e?ﬂ}P?%fgﬁ&ﬁeny?ﬂ§¥8%%%§Fo%¥%%§??dphos hi ni c aC|d (M-H)

(IMIH) [2-(3.3- d1ﬂuoro-phenyl) 1-(3-dipropylcarbamoyl-benzoylamino)- 612.5

[1-(3 p Y henyl - et hyl ] - Ty
(2-p- t%* Iel%@%@ﬁ:ﬁﬂgﬁgngﬁ#§gé?ﬁgw?ﬁ%ﬁ%§€h|nlc a0|é ! (M-H)
(IMEH) 1—(33hpropylcarbamoyl benzoylammo -2-phenyl-ethyl]-(2-p-tolyl- 578.4

I -(3- d .5 I 2- ph | - et hyl +
(2- p- Cog P ARy ) D hosphimi & aci a1 (D

(IVEH) 1—(3.4:11propylcarbamoy1 benzoylammo) -2-phenyl-ethyl]-(2-p-tolyl- 606.1
[1-(3- Q§fn§gy% %b ﬁ%P enzpyl am no) - 2- phenyl - et hyl | - (M+H)*

(3- neth carbanDyI but yl ) - phosphi ni ¢
deid ([M’(B'I)dqiroﬂ)ﬂcarbamoyl benzoylammo) -2-phenyl-ethyl]-(3-methyl-2-  620.2

[1-(3-d] | carha | 5 | am no) - 2- phenyl - et hyl . +
(2 phéhéﬁﬂﬁyg Qﬂgn%ﬁX' ﬂ%ﬁp an%yl éthyF) p%osphlxli (M+H)

dacizl (M(B)digropflcarbamoyl- benzoylammo) -2-phenyl-ethyl]-(2-phenyl-2-  652.5
[1-(3- dl | car,b I-be no) - 2- phenyl - et hyl ] - 7Y
(3- phéh§Tﬂ§ug%%%ﬂ§%gR¥B??? %%Wg; - propyl ) - phosphi ni ¢ (M-H)
acial ( M*(B‘quﬂro%»?lcarbamoyl benzoylammo) -2-phenyl-ethyl]-(3-phenyl-2- = 668.2

3 I -( | l.c en o an1no 2- phenyl -eth +
{ ;Pd%a?%%g%ﬂlpf%ﬁg%ﬁ?wg{ﬂ Latyl ) - ¥ ohenyl -2uc T (M+H)
rlam C 3aun3rmpﬂa>p lcﬁ‘bhﬁlby]( BéolApylEnarml BpRenyPedytiragdroty-  636.1

* or RO AAAE OBy SR Cr B RG Sr H R ey e | (MED”

10

15

3-{[(R)-I (3 di propyl car barmoy!l - benzoyl am no) - 2- phenyl -

et hyl ] -hydroxyphosphlnoyl}- 2-nmet hyl - propionic acid

(0.210 mol )_was di sspl ved tetr r of ur ane
S35 Soq R 0T BEABP AL OBfoT A B Hgh & compotnd of
appr opr i at ofATROUNG A cobffotiadf Mrinuldx#o mol of 0. 16
mol of 1- hydroxybenzotrlazole and 0.26 mmol of

N- ( 3- di et bodi
DT ot o1l e araa P Yo DR E R0 | atbesy-of -hydroxy-
fﬁl{osﬁhﬂﬁogﬂé’zﬁ%ﬁl’gg cﬁf@;lmg a@@m 10 henawhedwedrdas 0gadbof

nic |ayer S shed with
o e Ch G, RSB S LA
D&fffbfrh@lq Xy o'le%@%N%qpieJmol @ﬂm,gdﬁmgba%aﬁazo@fan@d 26 mmol
é 80) (95 5 to give the d S|red]§%ggound
P ahmeﬁhmlalrenmwyl "eed-carhediimidenisirosleRile and the suspension

Sﬁm& dQp 49=t foP&hi ?Hé@ﬁ)&ﬁre‘%&&tﬁdﬁﬁldma b@ﬁ@&ﬁﬁhﬁ&hﬁ gatbWH,Cl and

ayer cC ronatogra on SI I Ca_usling
ZNeQEY, feeugoniq lager s Wraﬁﬁedy Wik brinedsied gnd SB%POF%tﬁilé@’érﬁ%de

t g 1A9.C BETEE collhi) hthl A0k QTRIUOLRH;O (20:50

m%@g%bﬁﬁﬁﬁﬁ§§k 2 Ing to the a%ovekEE%npe O )
— CH3CN:H,0 (95:5) to give the desired compound of formula Tin 10- 60% yield as a
mixture of isomers. Separation of the isomeric mixture was accomplished by thick layer
chromatography on silica using CH,Cl,/MeOH/AcOH 9:1:0.25. The lower running spot

represents the 1(R),2(S)-stereo isomer.
The following compounds were prepared according to the above Example:

No. compound of formula I MS
I-18  [(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-phen-  576.6



No. conpound of formula I M5 1-18
[(R) -1-(3-di propyl car banoyl - benzoyl am no) - 2- phenyl -eth
weRhos(02493en- 576. 6- 19 - yl car banoyl - propyl ) - PCT/EP2004/012371
rhosphinic acid (MH -19 - 19 -
[(R -I-(3-dipropyl car banoyl - benzoyl am no) - 2- phenyl - et h
yl] (y(é}'%a%loifl_’%@olﬁ/l)oﬁﬁ&}éhﬁﬁ& faaroy| - propy O phosphi ni c (M-HY

acid

[€H) - IR B1dBphipopricabpanpybererizoyram-nbyud<prbnyfl-ath - 576.6
-‘(/'] (%hg&yléeg%a%oﬁ%%bﬁ? RashicREAPY! ) - phosphinic acid  (M-Hy

[I(ze) I(RB1dBrﬂipﬂ}@joy]c@bb@nﬂybef@@ﬂzwm@ni-ﬁb%}’kfwgn@,er“et h 592.2
v %ﬁoagyy?%%p%l)tﬁ{&é{:ﬁﬂcbﬁ@y' propyl ) - phosphi ni ¢ (n_py

acd

[IR) - I{RBIdBﬁdlprwplylcmbbmwlyber@@?ﬂZM@ﬁ?—ﬂPb?n}i*ﬁﬁWHn@(S) étth 5908
yl]- ((t@b' rﬁ’%%r?%mpyb%ﬁ’dsﬁﬁfn?@e@&" propyl)-phosphinic gy

acid
[1-2% 3- dR)eitdﬁ3d1p1axp§a]ambymoba]ehezrayylammm))z-ghgnémghyl e&(RgAZ}p- 590.5

gg, 83( Eiyi}lf)ﬁlaﬂpy?%rgpyﬂhgﬁ]&ébﬁ% - bampyl ) - et hyl ] - phosphi ni c (M-H)"

[] 2% 3-[di(prdipydpyratbamoyl-béoeoyoyiso)- iphelyl mhtehly [2-61-tthbky-  608.2
net h I b I +
et hyienrbaneR T BN RRC RIg"Y! o ety (M)
[1-24 3-[di(Brdipsdpyhatbamoyl-baenyiydiao)- mﬁeﬁylfdnlwh}y 26ty |- 6323
L s ok Dby R AR By SRR ki & PV (M+H)*
[R24 4- ue(Btdlpwpylcaﬂiaﬁrwl-barmahnyho) -2-gihlanyl]ethyl]-[2-(5-methyl-  579.2

[1-(3-di yI ba +
benzoya rhg %@@et@?’ﬁﬁqﬁosﬂﬂﬂ&aﬁm nic acid (MH . . (M+H)™
226 [ 22(4- t@ttnfﬁit’ﬁlylblfﬂﬂfylaﬁrbaﬂﬂml&ﬂylMM&Jd)prepﬁydr])amoil— ' 618.6

yl Ca 607. 2 -
am)yl dttf’éﬁ% VPHM syhenyh AN TRRsIRIRIC 2khos phi ni ¢ aci d (M-H)
(P@T‘% 32@ -dimethylamino- phen'élcarbamoyl) -ethyl]- [1 (3 dipropylcarb- 607.2
% 2. E4 e %z:%lllzocy arn'tl)l%g?%lpheny etﬁyl?mhgg hisicangy! -ethyl]- (M+H)"
?K/?? Oﬁ;a (@tkﬁpydp@%hﬁmﬂ belopbdinP oyl hal-{ 2 (4- 580.2
4- (3- {Imdr@gf eheswayrerb ARl -PBethyic afiino) - 2- phenyl - e (MHH)" -
t1yd ] -4-62213(3-dipropylcarbamoyl- benzoylammo -2-phenyl- ethyl] 622.3

hydr ox hosphi noyl ropi'on
m)a/‘t hy |k yyég@}@frgqugpﬂa{q})%ﬂ_} g@oglonyl%m?nrg)nbenzm% re]lécc)il Iﬁetﬁ Qll ester (M+H)*

3,1 i ]
[?(36 f p@i)ﬁ%@%?% e ] %aﬁﬁ)%%tﬂﬂ?l Wy bddipropylcarbamoyl-  624.2

benzoyb%lﬁ?ﬂﬁﬁlw)&ml'@hﬁgtﬂh%%&@mﬂ% c acid (MrH) (M+H)"

[ 2 d :
?%1 [;12 %gg?gh )Bf phenﬁlcarbafnoyl() ethyl [1-(3- 1progylcarbamoy1 622.8

propyl car :
622 8 mqsdymm)r%ph@ybnféﬁwmwp}c a—Cbﬁosphl nic acid (M-H)

( -
(o) 133 dipropyicarhamart bR G
[2: (3, wbory pheasaroimethaty g heisasoy| ) Cethyl] (M4

[Fg%):s%p[g %ro 3@3& E)am) -bgr'f‘z Hfmcr)r% cBhenyl ﬁ%}ﬁyl‘z&(ﬁ%ﬂ] >904
[ 2- (1 (1B)enybebyldarbamoyl)-ethyl] phosph1n1c acid (M-H)

I-34  [2-(2-dimethylamino-ethylcarbamoyl)-ethyl]-[1-(3-dipropylcarbamoyl-  559.2
benzoylamino)-2-phenyl-ethyl]-phosphinic acid (M+H)"

I-35 [(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-iso- 542.5
propylcarbamoyl-propyl)-phosphinic acid (M-HY

I-36  [(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-iso- 556.5



phenyl - et hyl car banmoyl ) -ethyl] -phosphinic acid (MH)

-34 [ 2-(2-di net hyl am no- et hyl car banoyl ) -ethyl ] -
WORe(sBHel3pr opyl car banoyl - 559. 2 PCT/EP2004/012371

benzoyl am no) - 2~phenyl -et hyl ] -gphosphi nic acid (MH)

(R) *buéﬁca%ﬂ%wr&ﬁﬂp@ﬁwphnﬁeaé@yl ami no) - 2- phenyl -eth (M-HYy

ropyl car banoyl - propyl ho
45;7(;1 O ( 3-31garopylcarbar?1gyl benzoylan%mor)) 2- IFJ)I){en)yl Fe)thyﬁ pl% @;I ¢ 570.5

[(]R) ' e(tﬁylddu?{él‘e&wrﬁégg%?@pw - BEARAMiamdi@o) - 2- phenyl -eth  (\v-H)

Hu#/| dar(Bardynethyt-bpyiloprhsmensphprapel] ddR it 1¢(@rdipropylyarb- 584.5
[(R) 'nfog,x 9%9@441&@@%%1 - REALEN BRI G@- pPhenyl -eth (v gy

nfe$91yl [(Ruiy(3-clapronytoarbympylopspizp ylamosp¥i-phenyhethgl] ¢ [ (4)4.4- 6104
1 38 &ntlééfgﬁa%l@r%h}ﬁlogﬂ? ﬁégﬁg%ﬁmﬁﬁ aggopyll - (M-H)

car
?ﬁm Ei?ehtﬂi%@mpﬁﬁarﬁambﬂﬂbﬂnzeﬂwmo)rﬂﬁpb@ﬂi athyl]aler d 628.5
[(R)- |éﬁﬁ-"}dFe&aﬂ‘ﬁ?ﬁoc%‘%‘%%%bﬁmﬁ&ISWILr?.hﬁ%}h}%‘?gﬁen etn (MH)
yl-41 [ 2(RA143-@ipopAcabimofl-brozoylbmind)eaphearybythyllpl2epyl | 682.2

i ?II;?SRE(Z? i %’r olbeypﬁ g%‘HE #BV?C& amu-Broprlsehesphigicqcd, |, (M-H)

vi-42 [ 42- cﬁél8hé3(ylcarbamoyl -propyl)-[(R)-1-(3-dipropylcarbamoyl-benzo- ~ 582.5

(3,3, 41 oL o240 QLAY HLGRERRIRA ) PrOPYI ] - phOSPI T gy

[I(R:) |[24(3-tlpheany L baichamdyl beopayi 6 hq}-d2erohglaathb- et h  610.4

o) SR batr i bRt RO BRRIS P propyt ] D
PIM’SF{URM%?ﬁm (M) mbyldRenzoylamino)-2-phenyl- -ethyl]-[2-(4- 592.5
Car

(R e B EapeRay PE D Rbespbinis agid (M-H)
yi a1 1MER)-2-(phipobyleddymbyt- lpémsTaammcg -Bphehyl Wty - [2- 43 606.5

2-(2- cylohe | - ethylcrbarm R -1-(3-di .
r opyl CBfBOXBR eIYY Cﬁﬂ%ﬁ‘ﬂ ePF?BVﬁ gé a%’l‘il[egyl) et §1yl ] P
-phes r{bmmgﬁﬁpl@pfdw&mo llb&fkoylammo) 2-phenyl-ethyl]-[2- 577.6
[(R-1-(3- rdp)() car g yl.a ) 2- phenyl - eth §
y' 1] -(pruidia: Do By rﬂfﬂg vl FEflo yl) -propyl] (M-H)
Pﬂﬁsql('llﬁ'lgfiﬂﬁpx@ lMlﬂﬁ)imlayﬂ@enzoylammo) 2- phenyl ethyl] [2-(5- 591.5

R |propy car pand phenyl - eth

(R )
11-1 znfthyl BoBlin 2rdea yh@ﬁ@l}%a?‘b%ﬁawﬁ addyr opyl | (M-H)
f(ltﬂ@SRQLHb'ngy @aﬁibﬂn&)mlﬁ% py)- ‘fffR) 1-(3- dlpropylcarbamoyl benzoyl- 590.5
|

[
y
R I propyl 2-ph |-eth
]- [zamlw)7~2ﬂ>b(ep§rq%§§1}rphognh@aﬁ B%if]foy?;n B%pyl f SR aemy
%H?Slqb' [239 Cﬁlcflleﬂll ﬂ%ﬁzollzl%imethyl) carbamoyl propyl} [(R) 1-(3-  609.5

| car banoyl - henzoyl a YE} 2-phe ft h .
yI ]- [zilp@pyls@basloryﬂebwpylpww)r%rphew @&r ahlwgﬁn)}nmc aci (M-H)
ggg IQ@%]%?WC&%&' ?1 ﬁM’z laljmlﬁg Phen yl-ethyl]-(2-phen-  604.7

car ba prop propylcar anoy|
- benz cfgvﬁylca’@@ngylm ﬁ

[
y

ﬁ?¢1 ethyl] -phosphinic (M-H)
a
et (T ne%‘*ﬁmwlf%fgﬁfg% S P o €10
yI - (@ﬂllylrz @he@(b@ﬂﬁflcarbamoyl) propyl phosph1n1c acid (M-H)

I-52  {2-[2-(2,4-dimethyl-phenyl)-1-methyl-ethylcarbamoyl]-propyl}-[(R)-1-  646.5
(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-phosphinicacid ~ (M-H)’

By way of example NMR data [IH-NMR (300 MHz, internal standard TMS, ] values in
Hz, CDsOD)] are given for two compounds, i.e. compounds I-18 and I-37:



di propyl car banoyl - benzoyl am no) - 2- phenyl - et hyl ]
-phosphinic acid (MH) 1-50

wO (26)5/0u4838- di pr opyl car banoyl - benzoyl am no) - 2- prenEP2@i /12371
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yl']1-(2-phen- 604.7 ethyl car bamyl-- propyl ) - phosphi ni c
acid (MH 1-51
:Q.ia AunQﬁ 1 prﬂg»ﬂ G2 basmy iy bensmy,|72m-no7 {2 SRnydo-@t,hH),

pﬂéhxll%e% B (re B Ady ) 8himepyih L8R ARARD, 142 and

Sy oSk A ey )
(®mmmﬂy37car7ﬁém9 b 6&%1&% )<n9 s?aez,;?@ 7&9@4 BH), 4.72 (m,

1?1[1 ﬁ,ﬁ)ﬂﬁfc(g?%;ﬁﬁ 205! '2910@1/1)1\@91% qfggex SIMR26l84@1.24 (d each, T =6

I nt er nal andard TMS, /values in
Hzch @@m,]?sfétcge@lev)eﬁ 0P ém, Bl CEVnans s (d gach, J = 6 each, ratio 2:3, 6H

nd 1-37:- 21 - Co di-18: 7.77
PpRRE R SR %7 40 o7 ?ﬁ?“gm 4,80 (m (o
IH), 360295(m7H) 2. 55- 05- 1. 80
(Bwmiph)3: 1 Peeparatien ¢fn compouns déoranela 1st3ql gjfr@@moﬂye

6 each, rati 1.04 3 0.70

3H) . Conpoungip%uﬁq ﬁ?’t’%’%ber) 7. 6E)m(s H?H) 7. ng
(m2H),730710m H),472m 3. 50- 2
(Arsol@ii)n of1435g of 3d[¥-(3- H@propylga@baxn%b(enmédammo}zé myl ethyl]-

ihyéém{y ngl?o%ﬁgfmo%lnbei@ylﬁﬁcgheé@?%%ggmgnﬁc aéi&&ﬁegg;ghﬁé{ ()goI goundI 17)
gir“lii mBMtMg@Ht dmdrS) mg of ReOfhwagwrmegstartp! for 3:h. The solution was evapo-
a o)

ARSI O GO o hond ki o,
%rg{nhe (ai}emqm?shécbmthml dﬂﬂmdﬁmrn@ﬁi@gméhmg ft3hil1-(3-di-
B R i S e B
NEheal-Mabhaidsacidfovetponad453).or 3 h. The sol ution was
evapo rated, the residue part itioned between N aqueous

drochloric , the organic layer was
ghe&oﬁﬁ?ﬁn@ﬁfgfnnéhled and evaporated to give NF
F$4 | -3({ﬁdB{lﬁpmplyl@aﬂbbmmybenzoylammo) -2-phenyl-ethyl]- 620.3 (M-H)
benzo n1no | -.et:hyl 1.- hydr oxy- phosphi noyl net hy
'}- Np F?;ll?élelﬁﬂa ﬂ%a‘{i)r '&%8%18%166 a‘%-l%%‘?‘s No.
conpound of formula I MS 1-53
3-{[1-(3-di propyl car banoyl - benzoyl am no) - 2- phenyl - et hy

,baer 620. ngglé Bﬁ?hﬁ 6,91‘{%9{,1 )%151 Pkﬁrﬁ%acﬁutllcaﬂﬁ gléltar’t])‘,lﬂe rr%zzllc‘:cs therecci)f (hereinafter:
ThigrgasaedadSoapotis) hme@htatmato&rgﬂtabhmvnﬁaad Iareaalefujl as

suitabl e salts thereof (her ei nafter %ut i cal
Q&rﬁﬁmﬁﬂgl):alﬁév@aﬁ:p@,qua]% rEgreica gamp,q)q sg?%]ap 1 Bssecretase

lé%% R,ptzr maceuticals. In particular,

ar ceuCt Conmpounds exhi bit b-secr et ase

inhibitory activit

Cellular screening methods for inhibitors of A-beta production, testing methods for the

in vivo suppression of A-beta production, and assays with membranes or cellular extracts
for the detection of secretase activity are known in the art and have been disclosed in
numerous publications, including WO 98/22493, US 5,703,129, US 5,593,846 and GB
2,395,124; all hereby incorporated by reference. Beta-secretase has been descibed in
several publications including EP 855,444, WO 00/17,369, WO 00/58,479, WO 00/47,618,
WO 01/00,663 and WO 01/00,665. ’
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menbranes or cellular extractspjor the detection of
secretase activity are known in the art and have been

di scl osed. i n nuner.qus bl icati AT, '
g e P
ﬁéﬁoﬁ&fa@gyb}i heRLBOALS tOinhikit elealtaeageBet dusescat asgtide
as been desci bed i'n seyer MUN i c%o%s i.;}cﬁdibn FRninger-
BEB T4t BON0D 87y 569 ¢ VB GBS R S ARSTOGT 4761, 8
1/ 00, 663 and,.\\O 01/ 00 - Tic BRec nEXAGPAtehe active binding sit
gﬂfﬁg’oﬁttaﬁgﬂr té’fd“t\ﬁ)asc ’cer'gt %@%%g%c Lt;2 ﬁeecr%ggrlrrlmceut ool e PamE S
By Rl AenRRstkd at edoltanthelth tiefollowing test gngthod.
tggmlggﬁ?%?et’g%% gl eavageof a fol uorescent peptide
substrate (e..g. in an assay li kg e.g. the FRET Assayas
Gesgrdtitiee Radiphgand| Bindips AstiRhE&) - Leitch et al.) or
to displace, e.g., a peptidic b-secretase inhibitor at

gg %veﬂ%f}c%?l%iss{(ﬁﬁQ%lﬁé peckatd) Qr@&ﬁlt@lﬁifﬁleFuﬁﬁ@i BAGE protein (see e.g.

enonstrate cordance with the fol |l ow ng test )
s 11985,1720 Bpehples VendRapiohg yeordeBiraiimef mggﬁ i #§ paf sodium

Se et el es (oulpl 8 packar 0, e SO o v o

Ex I d j ’ ' f o

5o Thisat i G fke PR uF BRI &0 ARl o ROFRMTitrb® pH 4.1
LI A%l L; ' ! 01 RhEel1b6 BOA, pH 4.1) i

LR Yl T 08 GG BhfEet DRURR ciBkeOT 00K N EWOIDE DG -

didpembdd. Dhe 4t dhhiuntas ldetis 5 1l 5m @RS Qwebtk sdgtion or appropri-
bi ndi ng buffer (30 mMMcitrate, 100nmV,NaCl , % BSA, bt .
tagilaEora) Bp Brisea rorrid HRAE CORBOUNOZ S SHagE i s Lrample )
Lr o RYRR i i, Bib @i HuiffeF. QFFer incubati
e AR RERE P10 P SRR p Ll e ncbdon
ZoB85, 1 Rékirs Exahmneddhaneaddaubient tempetatyysithe pletsis washgd with 2x

nCi/m stock sol ution in, bindi butfer. Aft.er .

0Ll e end A1Fpes CRaiE LIl bR aflieh gf sontiwell Micro-
| i ibi I5eeconds T2 ound radioactivi

SO PR BLE LA A.08E B TR b rdinctvsy

tiseowmtedl bnofcprowDitPakerd). Tt} bndisgis psa Wsﬁ%ﬁg

plat Rvehlsdeéelﬁ‘?:{)}r?ngHﬁy Yh H{ﬁtﬁrﬁy L0 conBeEaMISef tAOBABLYIdtein. Non-

r &di dact | S counted ‘'on a Topcount (Packard).

T@J%@ﬂﬁc :B:iﬂ'&%’ﬁglg ags‘essie& ﬂ.’biyftailnlpytiﬂi)@t quﬁhl?lag(d@epn@c igdobitor (Bachem # H-
cpm wel | dependi ng nai on r an

chHab mpierBbeareng sBACKD Bl ah ki SsSahes sreigrlcgisd by
amﬁagﬁgﬂpmponpet ition with >1 nmM peptidic

inhibrtor (Bachem# H 4848) is typically between 30

and 300 cpmwell. The 1C50 val ues_are ca{aéul ated b%m larv dat
Mbe peedértedreometoupiyshopnan Kesef le® HiVH 18 ghedist Rele W SARNG c&fmpiary data
| Cso<l,OMM In ﬁ%e,l i st bel ow sone exanplary data for

t fos the BoereREBMOHIW B0 ™ar e gi ven: Exanpi e No. 1C50
invitro [mMM Exanple No. 1C50 in vitro [mM

Example No. | ICso in vitro [uM] | Example No. | ICso in vitro [uM]
I-5 0.05 - 1-37 0.04
I-14 0.20 1-42 0.02
I-18 0.01

Pharmaceutical Compounds are accordingly useful as -secretase inhibitors, e.g. in the

treatment of diseases and conditions in which B-secretase activity plays a role or is impli-



1-5 0.05 1-37 0.04 1-14 0.20 1-42 0.02 1-18 0.01
Phar maceuti cal Conpounds are accordi ngly useful as

wo-2eBmaet3ase i nhibitors, e.g. in the treatnent POI/EP2004/012371
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di seases and conditions in whigh.b-secretase activity

plays a role or is inpli- 23 - cated. Such conditions
| Qt%{i %gh anﬂﬁBﬁé lc', LA ifbZAREHIFRAIZE et e @%8asRRAd ORF bl Almyloid
gl opat Bet a- secretase inhibitors can be

mmgkmaﬂwopt|n1zed for their ability to inhibit the
secretion of A-beta in cell culture systens which are

ﬁ%lbl %elémé@@ it diE cﬁ{ Ee ﬁl'r:f?fér S¥@ARLE forltheir RFAEU6 Bt Bhe secretion

e nmeasu I mrunoassay . in cell cultu[
ol ,Aebmahmdl cgrtumsmg@s w@nqh§rmelé knewe irsshs agis Eotsrample, the

L ans) 1%% e:ty Ea F0Y IInQASQrter Hﬁﬁ@ﬁoa@ t €L &MER supthfitant of

t
Rr% %C | On can nmeasur e in supernatant
lHﬂHﬁZ%melllsrwlmlchstmma)rc@IUY traqnn@gtlcmh@ BEqif @gecupsRE protem (APP).

?gaﬁqﬁgge g&soﬁﬁﬁo Ic n Ql%j*)% [Beur B8 g%q{a%@ﬁﬁrﬂaﬂ hietidbsoma cell

mze or erticacyln transgeni c nobuse
todetvhichfexplextibe mpdogsndiisRid én widislngeaiesemreasg ipibgors can be

contaln
e
e&@be@tceﬂtaimng Athhemetrldéce@latqe.tandbﬂ €% afdh¢ offected mige Finally, beta-

fSFff a5¢ 9%&41{]9@? :ﬁé %gé gﬁ%‘ Aalad &E le ! (’?)fetapc%'hltﬁﬁﬁaﬁoﬁlﬁfx fIRH88 and in

ease an
| Redbyogpitel ﬁuidfnf@buhav mffanmaﬁeun d@heinwedimas@emd also in healthy

nl
el T RS e R D OEPHASte. component of

the anyl oid plaque occurring in the cerebral cortex of
i Bidthwintivdland éhfrecblgiday stdizdevesed hatithedasun{ipyoieinaggous

a %E%))ggm ?éh%%}?’l&@lé( Rlﬁﬁlgg I%thg [ %;19)&? Eeg'glﬁjapcoqexgl? ﬁfglvlél?als effecteci |
Ajybl@ltzﬁaﬂﬁy 5 disehsp &pD) Ben a@pﬂ)xsmaltelyl 4xkildstatten AlD) protein of about 39
r ef rﬁ rn!%gg% a 8h }e?%lgtpgé’? ﬁ\,a%‘ }g&a%&ﬁ Fﬁr’l ggta eag?ﬁ%%ﬁg)e{)ude, and sometimes
aiet‘izg AloteRgrddrio hbeivad A-detaf Irnﬁl’diltm@eta)l degnsitipao€Adiearalamyloid
arteri o t.

%lthsné fa\}%glgq) %g.l%rdég I‘rtlllj:egv%etllrsi é)?gqeg}rtgegltarng éu eglﬁg}rnégltartenoles, small
t J}@%raeé\%@pgaﬁ@p@@d §drenEn &l eentibiysSihtetherel aae aobngand@tmns that A-
bt Hopoitions oisrcayeily Foitfed i Petitaohg Dhatas et formation
d@ﬂ@%@fa@h QB thidyprewintihg khd Rgluting rleardlegicad deglzﬁielaumphd)yr,tontrolhng

uesﬂ@ﬁ%@%@%ﬁ afaglégst g@gglb%gﬁggpd%.?ﬁl cg %eﬁrally, mediating the

P :ﬁﬁb‘l% SRoAatbE Wvhappeaprodwtida an 1 nternal
pol ypepti de derived fron1a type 1 integral nenbrane

protein, t d bet d
Apgb qt%ampli%rﬁﬁ% am, }erggr@le o | H‘aﬁg @%lq"lé rg t lgmvé?‘g\F;aFf)membrane
ﬁlq)télﬁ etthtapad aﬁ?idl@predﬁxrsbl.\/@@teﬁﬁ OAPFR IAIP(Plisnarrmnaihlmoduced by

humans.
many cells both in vivo and in cultured cells, derived from various animals and humans.

A-beta is derived from cleavage of APP by an enzyme (protease) system(s), collectively

termed secretases, including beta-secretase(s), generating the N-terminus of A-beta.

In another embodiment, the present invention provides the use of compounds of

formula I and their pharmaceutically acceptable salts for the manufacture of
medicaments for the treatment of diseases related to the B-secretase inhibition. In still

another embodiment the present invention provides the use of compounds of formula I



A-beta is derived fromcl eavage of APPby an enzyne
(protease) systen(s), collectively terned secretases,
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of A-beta. In another enbodi mer4,- the present
i nvention provides the use of conpounds of fornula I

and thél?{;]iarﬁﬁ@éﬁf&@ﬁjﬂ hicepably sdlodephabheufautsoff meditdients for the
manuf act ur e of nEdlgﬁﬂents for the treatnent of
g

JreEasen of geaedt b nrsdBFease i nhibition. In
still another enbodi nent the present invention

Qj}ﬁYﬂng&‘ﬁtﬂcﬂ@diﬁ}%‘mﬁfds CHTPOURASS ﬁfedfc@ﬁmi’[sae &-in ZHe forand pharmaceu-
thejr pharmaceuti

cally acceptabl e sa
rfb?ﬁl@réﬁ%faﬂ@moff ﬁﬁb?%EW@FWSPar@ﬂ%n%ﬁagi’&ﬁg%ﬂmwed orally, e.g. in
ttﬁ@ %rﬁ?@ﬁtaﬂ@tsp%c?aﬁ%' tABlE{s Sdidi & aned althfnBdaiel cﬁpéules, solut1ons,

Conpounds can be used as nedi canment e.
@ﬁntﬂﬁanmro%l@pqm@@p Theadamiasirgin cam Owﬁ‘é?wé@glﬁe?fg%g rectally, e.g.
QBQH@ S pESRoREs, HEh R Atyeé 8 dn eh@for i of8nj@etidnboldtns.
formo tab %ﬁ Ocd%?ed té%ﬁgtg dr agees, Hard and,
sof t gelatlne capsules sol uti

0 | si ons
sﬂ@p@ﬁ@qu@ﬁg OFHBOIHH%%W ke P%F%?f{]m PEUWEVcaﬁX frests gaoprganic or

%%ﬁE ‘é‘ﬁrlref%%ﬁjcﬂe o&uc@mn'o‘ﬁ Fhﬁ%ﬁd‘c@tﬁt‘iﬁapﬁr BRABBSA4. LIAktoBS corn starch
ent er al e orm of injection s%lutlons

Tt rlt,eaqaofd@kpﬁemsa@é AT B& Saéﬁsaeééwwafl

p&?ﬁ&ﬁ?&%ﬁl@@' Ao\éte'dri%lgts, er@é"eQﬂH Bar@leREAARI U SLitEH1S carriers for
e pro UCt|On of p arnaceut|ca| preparatlon

Liwfitgshsine casiiles pes e Brgckble olar Wakss ftheemipolid %ﬂihquld polyols
Satn%atﬁk 51 8H %n@iﬁl hsthéﬁ’%thfe cﬁrﬂﬁje 1diRe biisare@Bo l@%rié?seeﬁie, however,
., as su riers lets, coated table
disgbeeeqained hetbe cg@loéwfhgel@twwp%&es S iablnaer esafarithy Broduction |
f V. I I
& SOﬁlQlO#‘l ?r?c& Q’rhﬁ]sear aﬁO%S &lf%ﬁr 3 9{)1?0 e%ﬁ:erol @eggttaglﬁ ofl aﬁH tRe like.
| Smablemmdfmguwpatheemcmge rmurtah@r Imtiqtnﬁé oslﬁ,bbfgqxah &ads, semi-
Lt usually required in the case

@n P%hg&?égﬁﬁﬁ”ggﬁgﬁﬁ%s Suitable carriers for the
productlon of solutions and syrups are, e.g., water,
pﬁhqpﬁﬂmagétyme]rmbpam@g@tcam TeoIsPVer aemtaif @rseRvatives, solubilizers,

Wi, f 0

alH.ﬁPeag rx{\%g{r{(% a[eggﬁts Qﬁulﬁﬁ&? ast%s}se'éf%gﬂg?n ﬁo%ﬁn’geﬂagmran[@@tsé—lfs%r varying
pthleyosllnstla prksturve, Huiffess, m‘ﬁbigng)MnMemtlpEléhnfprEMrcam plop sontain still

Qver i rvatives, solubilizers,
‘?@Er {B%ra patical] Wet %ﬂ%ﬂ %ﬂé&(a‘tﬁ%& emul si f i ers, sweeteners,
col orants, flavorants, salts for vargggf the osnotic .
pMedgaments kouﬁtfa'misg Phasidcergicalfépmponn 4 therapgntienlly inert carrier
\-/I_grl%%lsc ah o be%? ?fgtﬁg é]@és%%\yelnhog t%% % Es@ @&utrh%ﬁ: @Mc}ﬁc‘uon, which
Pttanpmeebtmgnag ofle npnwmdlermaaeuthe]r@@epommdamcy iff desired, one or more
r are.a ohj.e
t?ngralglg%técailg \{ qul{s ﬁdébls?ancgs into. g%%nséa\?\g%lxg%ﬂ%g%?ﬁgre% together
bwhh@hegrnmEedmnqmuﬁaﬁmammmmﬂuemcal Conpound and, if
desired, one or nore other therapeutically valuable
stances into ni [ ;

SRS e A B RE AR RIS T L L et o i
céividual squirements in each particular case. In the case of oral administration the

e used, e.g., as such

dosage for adults can vary from about 0.01 mg to about 1000 mg per day ofa
Pharmaceutical Compound. The daily dosage may be administered as single dose or in
divided doses and, in addition, the upper limit can also be exceeded when this is found to
be indicated.

Tablet Formulation (Wet Granulation)




The dosage can vary within wide limts and will, of
course, have to be adjusted to the in dividual

woeosinesent s i n each particular case. In the easa&rafo4/012371
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oral adm nistration the dosage 266r adults can vary
fromabout 0.01 g to about 1000 g per day of a

Plat TAgediehgal Conpound. The daily dog#deletray be
adm ni stered as single dose Qr i n dl%é ded doz@)s and

in addition, the upper limt %als B% exc & whdhmsg
tithi s @&nﬂﬁgﬂd)ﬂf&nb@a'[ndi cat ed. Tabl et5 For nul 836 on (5@
Granul ation [tem | ngredients / t abl g 25
200rg-a5i08F @m‘@o%@und of ﬁggrml a 195 25 15‘5) 500 &
lg,act %@R@quﬁr ous DTG 125 10% 30 15063. Sta-&Rx 150036
Macrocrystalline Cellulose_30 30 30 150 5.
r@agné\éwmﬁrﬁtt?élﬂf‘a%h@% 1 1 TdPal 1673467 1679%31 M %50

ist @M 1danedundStafighe? and granglate with purified water.
Dry the granules at 50 C. Pass the granules through

sui tdwtd milling equiprent. A8H item® and m% for 831
three mnutes; conpress on a suitable press. Capsule

e Tmat boRadd £ahd glgh@mt@w&ﬁ (B E&PRsel. ©rg t Hé%lﬁﬂulkg&%°c Pass
1. d 1oo

500 ng Compoun formul a’ |
rtb@sr@ngleﬁﬁgpégésuﬂ@b eméhwmmente‘ég%ﬁ%ﬂ e’iraélﬁ i fgsthyee minutes;
ngres'g@hgsﬁgablg 425 5. Magnesium Stearate 1 2 2 5
Tot 200200308600Mxiterr512and3ina
swtable mxer for 30 mnutes. Add itens 4 and 5 and
§ O es. Fill into a suitable capsule.- 26 -
Clains: 1.A corrpound of formula I

Item Ingredients mg/capsule

T " 5 mg 25mg  100mg 500
mg
1.  Compound of formula I 5 25 100 500
2. Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5.  Magnesium Stearate 1 2 2 5

Total 200 200 300 600

Mix items 1, 2 and 3 in a suitable mixer for 30 minutes. Add items 4 and 5 and mix for 3

minutes. Fill into a suitable capsule.



CHR2 o OH Hwherein RL is aryl or heteroaryl; R2 is
(C -C-alkyl or phenyl; R3 is hydrogen, (C -C) -alkyl,

w2005/046880 al Kyl or phenyl; R4 is (C -CB6)-al Kyl PCT/EP2004/012371™ ~
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(C3-C6) -cycl oal kyl, phenyl, pyrisdyl, or indolyl; and
pharmaceutical ® acceptable salts thereof. 2. The
¢oppund of formula | according to claim1 wherein R1
is a group of formula (a) (a) wherein R7 is hydrogen,
(C C) al kyl O-alkyl; R8 is OH pyrrolidonyl
P?g‘?&ﬁé’ﬁén R5 is hydrogen or (C C)-all <yl
and R6 is (QC)-alkyl or (C Cs)-al kyl substituted by
phenyl, and R9 is hmgroqgm (C -8 )-alkyl; or RLis
i ndol yl substituted y ( CD al kyln, or4qU|noI|nyI 3.
The conpound of f%r ~@Rclaim 1 wherein (D
R2 is phenyl which is @nsgbstwﬂ 24 or substituted
with fluorine. 4. The conpound of fornula | according
claiml wherein R3 is hydrogen, ( 1-C5)- alkyl or
ﬁﬁ%ﬁ?P 5. The conpound of formula | according to
qwahﬂa%thﬁﬁ&b&yR4 is unsubstituted al kyl; substituted

?ﬁ Est'tuents sel ect ed from hal ogen,
rﬁfé(cl:j Q;%anag PFP f!@% 06) - cycl oal kyl , unsubstituted
@e“yh{d@?@”%%%‘;ﬂi%}‘@ by agocphamre (C
re
B b Gohesy R (6 et kR Ba Vb RETGH Grin gyl
Sa%%}h'ahH&c%ﬁuéﬂl Qﬁlz 8)Mb¢eqah§ﬁa)ere%lfky|] - 27 -

unsubsti t ut ed aLkyl, substituted by hal ogen;
C-&4)-al unsubstituted

ﬁyffhuy“@ma@mbw feymu@l}@gfqré%éaai&vn&éﬁwn 6. The

qgnppyggnﬁﬁoﬂﬂyﬂqgggﬂl according to claim1 selected

from

{(R) -I-[3-(nethyl -propyl -carbanoyl ) - benzoyl am no] - 2- ph

enyl - et hyl } - (2- phenyl car banpyl - propyl ) - phosphi ni c

aci d, R’

{(R)-1-[3-(methyl - pe carbanDyI) benzoyl ami no] - 2- ph  (a)

enyl-ethyl}-(2-ph%?. o=

wherein

R’ is hydrogen, (C;-Cs)-alkyl or O-(C;-Cy)-alkyl;

R® is OH, pyrrolidonyl or -C(O)NR’R® wherein R’ is hydrogen or (C;-Cs)-alkyl and R
is (C;-Cs)-alkyl or (C;-Cs)-alkyl substituted by phenyl, and

R’ is hydrogen or (C;-Cs)-alkyl; or

R is indolyl substituted by (C;-Cs)-alkyl, or quinolinyl.

3. The compound of formula I according to claim 1 wherein R? is phenyl which is unsub-

stituted or substituted with fluorine.

4. The compound of formula I according to claim 1 wherein R®is hydrogen, (C;-Cs)-
alkyl or phenyl.

5. The compound of formula I according to claim 1 wherein R* is unsubstituted (C;-Cg)-
alkyl; (C;-Cs)-alkyl substituted by one or more substituents selected from halogen,
N[(C;-C¢)-alkyl], (Cs-Cs)-cycloalkyl, unsubstituted phenyl, phenyl substituted by one or
more (C;-Cs)-alkyl, and isoxazolyl substituted by one or more (C;-Cs)-alkyl; or
cyclohexyl; or unsubstituted phenyl or phenyl substituted by OH, N[(C;-Ce)-alkyl]2,



ropyl ) - phospbi ni c acid,
(R) -1-(3-di pentyl car banoyl - benzoyl am no) - 2- phenyl - et h

Y
[

weRhos(02483enyl car banoyl propyl ) - phosphi ni ¢ aci #@CT[EPERY04/012371
I

10

© 15

20

25

30

35

- (3-di propyl car banoyl - 5- met hyt 2benzoyl am no) - 2- phenyl
-et hyl ] - (2-phenyl car banmoyl - propyl)-phosphinic acid,
{1¢1R)1b$t1t|§1&d((231<ﬁga)~akky} (©l-Celi- dkjrlsbetit&tedbgﬂ)mkggexh;@rzﬁyICa)rhlkyl or

nﬁégrgf;pgnggggi% bt Eérrls}éfgy S pyEigit| o iy} gpbstituted by methyl.

{(R-I1-[(l-butyl-IHIi ndoI e- 6- carbonyl ) - am no] - 2- phenyl|
@tﬂ]ﬁlﬁlcbn(pbupﬂeﬁﬁdrmiadanogddmgmﬂaﬁm ]pskehsteﬂlfmm aci d,

R RO 0P thdoyiass
_(ﬁndylgpmpylb@hb??g?%l;ﬁg,enzo%ham no) - 2- pheniyl eghél]

(T a ramposbdray e oet 2ty Do Bhee el ngmicars-

2- phanyyl-pto lgxlphbspambama& et hyI ) - phOSphI ni c acid,

[[%Ei)ﬂle@yéll%ggt%{g?ﬁ%p%@ﬂ%ﬂ Flalélil %% %ﬁ%&?)ﬁ])—(}phenylcarbamoyl-

OsRPYIN phodstiiglic aEl(iR) I

[@Sﬁ @’28 Eﬁc&%&a% oyl argoy Mﬁf aﬁ%%g@ﬁgﬁ- _phenylcarb-

(R)arhoyﬂ?prajﬁﬁ?@ﬁwég@ﬁ@iw@yl Ib)enzoyl amhn0) 2- phenyl eth
car 140) 0 S I Nl
[*J(dﬁa rL3c@ ?PFOpPHﬁ?/l} 154 ;Hrga@ﬁfz&nzaﬁlﬁw&e 22 ah@ﬁ%eﬂafi}h@-

yI ] ;ﬂl{eﬁ)f}cgrbraﬂd?l }I tjgfh!b Ml!n?fcé&éid) IOhOSIOhI hic acid,
ro car pano enzo

{%l%ﬂ%e[ﬁ%(b qﬂi—{ }nch(/) @)carbg)n{gl.)taéquypkémﬁgﬁﬂyqtbylbﬁ%pﬁenylcarbamoyl-

PhosRBL) HLAGHHRnic hER :

3-dipro Icar bano ? benzoyl am no henyl
[%z@r@% % é%@mhbgmw pyn%l -2mb@g1)drﬁthylg(%@¥@1Y1carbamoyl -butyl)-

(R) sHoshBimsH RKiQpPY! car bamoyl - benzoyl am no) 2- phenyl -eth
}fz 3-net hyl - but yl car banoyl ) prog - phosphi ni c
a[ér(é dippapylcarbamoyl- benzoylammo) phenyl—et y1]-(3-methyl-2-p-

[ 2- (t% a%am?(%}h—)bluﬁ}?}]g]?{(gs% al) propyl1-[(R)-1-(3-dip

rop ar bano phenyl - et hyl
-3 s dipraiiytcathaimyl- benzoylammo) 2 phenyl ethyl] -(2-phenyl-2-p-

Vi R)tfil%%%@” R ey by ) et meth
) 1-(3-dipropylcarbamoyl- benzoylamlno) 2-phenyl-ethyl]-(2-phenylcarbamoyl-
propyl)-phosphinic acid,
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-((S)-2-phenylcarbamoyl-
propyl)-phosphinic acid,
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-p-tolylcarbamoyl-
propyl)-phosphinic acid,
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-((S)-2-p-tolylcarbamoyl-
propyl)-phosphinic acid, :
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] -((R)-2-p-tolylcarbamoyl-
propyl)-phosphinic acid,
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-isobutylcarbamoyl-
propyl)-phosphinic acid,
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] -[2-(3-methyl-butylcarb-
amoyl)-propyl]-phosphinic acid,



-propyl] -phosphinic acid,
[(R) -1-(3-di propyl car banoyl - benzoyl am no) - 2- phenyl -eth
W R2)05[024838, 3, 4, 4-t et r af | uor obut yl car banoyl ) - ‘PCT/EP2004/012371 ¢ &£ Q ¢
propyl ] - phosphi ni c acid, -28 -
[ (R -I-(3-dipropyl car banoyl - benzoyl am no) - 2- phenyl - et h
yl2-€3, Qd(lﬁetﬁylsblﬁylﬁarbamolyﬂéﬂiralb‘j'lh-(bﬂb 1-(3- dipropylcarbamoyl—

b t
> Z!))/ec ﬁaml Eéﬁﬁfy lth rh ?H]J[nnﬁl'«%%l (3 di propyl car ba
nﬁRD ]béindmyémzﬂnarbl‘mo&l bpﬁmgiahn1elt>hyiﬂhen]dlk?]$)[n?lR %}(154,(3:2&1aﬂporo—butyl—
2-(2- I | = ro - ‘3-dip
Eopy(/faég%/lﬁg %’é’ z@ﬁgﬁﬁnif 3aC1 ’32/ |)oh2nyloyet byl ]
5 - (RO<ptH- dnipgomx]:dad)amoyl benzoylan;)mo) -2- plhenyl et})lyl]2 [2- I(13 \3, 4l4 tétrﬁﬂuoro-
R oyl am no en et
gu(] )]f‘ﬁtyﬁ: qﬂb@’?’ﬁ@‘ LPF enﬁ g propyl] - Bhos)r;hl nic
‘ aE(ROI 1-(3¢ ﬂi})r?pylcarbamoyll })glézoylammo) rZ] gh_enﬂpeﬁlgﬁ]y{ ézt % §|3]4 A% ,4-hepta-
[2 (ﬁ ‘%@% [3 HW@&?W%B% Dd??:ﬁ?) | ] - phosphi ni ¢
a@_ cld}fﬁﬂ)lcarbz(rﬁoﬂlpﬁbgﬂw CK%ED@M%J F}ﬂaﬁ%@ﬂﬂﬁﬁioylammo) -2-

0 g%q% fﬁl@jﬁ }EnlgéFlﬁy” din car banoyl)

[ Kz‘?bzl; c(direﬁﬂ&&@@dékﬁ@ﬁ%@ VdpyﬂfﬁR@-}lL(@ﬂ&P@py%aﬂElﬁ{w eth
Y:O]holgeéﬁéﬁgxg?é@w%ﬁ yr ethr}]fl Zl;;hosp}%%{c aac1r21D yt)-propyl]
( Rl,uqn@ydi@%ﬁmmhfdgr B@ﬁlﬂ %grah(lﬁ?asyh phdnfliphyRy;- @@hgmi

enzoyl am no) - 2- ph en -p osphl nic acid

proclé’%fél}’ 61fbaf11‘i’é‘ rﬁréﬂd Héiﬁa%i conpound of fornula |
a 0 I L I - -
15 QRN rar?u clﬂlpidiayfclaﬁiafﬁo%fl B@r@o@l’ahﬁh&‘pz S%@%eegtgyllﬁ %ﬂg@% phenyl-

- C )carbgmeyl Pf%Er'BhOGPhRalqafrldaydrogen (C -Cs)-al kyl,
%@1%)@1??&%%%@5@??glenzo§ﬂgn§3)r IQ ?)}/1%10%71 reﬁ@l]’—gj[- Wﬂdm 2hylcarb—
a coaﬁa@sd}r@lqw Iehrasphiaiqacid, R*CORLO (111) wher ein

[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] - [2-(5-methyl-pyridin-2-

20 ylcarbamoyl)-propyl]-phosphinic acid and

(2-benzylcarbamoyl-propyl)-[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-
ethyl]-phosphinic acid.

7. A process for the preparation of a compound of formula I according to claim 1 com-
prising reacting a compound of formula II
CH;R® 0
, I 4
25 b~ O pCH, O R (I1)

LPIT2cH N
0" OH g H

wherein

R* is (C;-Cs)-alkyl or phenyl;

R® is hydrogen, (C;-Cs)-alkyl, O-(C;-Cs)-alkyl or phenyl; and

R% is (C1-Ce)-alkyl, (Cs-Ce)-cycloalkyl, phenyl, pyridyl, or indolyl;

30 with a compound of formula III :
R'-CORY | (II0)
wherein

R' is aryl or heteroaryl; and
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Rl is arylor heteroaryl; and- 29 - R10 is hal ogen or
OH and, if desired, converting the resulting conpound

wonvw/ma4g3har naceuti cal ly acceptabl e salt; or ceapmPsiongi2371

reacting a conmpound of formul a2%- OH wherein RL is
aryl or heteroaryl; R2is (C C)-alkyl or phenyl; R3 is
E&%lli@]wdﬂgen(dﬁmﬁ )-al kyl, O (C -0C)-al koxy or phenyl;

145 R GOPRUnS O LML 8 Ll B (O RSt i) B
aslgori f desired, converting the resulting conpound

into a pharmaceuti cal | cep e salt. 8. A conpound
G?mPG’rSWﬁIrSaCFm%FCﬁmﬁﬁ]&?arﬁg%’ﬁﬂula;ﬂ y acceptabl e salt

t hereof according togcl aigngl, whenever prepared by a
process according toliclaim7. 9. e of a conmpound of
formula | or a ph'ﬁl{/r& "ianJCIFy\ Ceptabl e sal't (XI)
thereof according™to dilaigrIofjorts he manufacture of a
medi canent for the treatment of a disease related to
the i.nhibition of b-secretase. 10. A pharnmaceuti cal

Hition containing a conpound of fornmula | or a
phag mﬁﬂe@@bim;accept abl e salt thereof according to
cl,ai, and pEar cegti cally accept abl e exci pi ents,
. & $harneedstioF BB Y5onposi ti on according to clai m 10
ROr id hRirbEsRtarRaD)-akyfbZRiannlexdospras) 12. The

1/
i nvent’i on as, herei nb):ef ore descri bed.
with a compound of formula XII

H,N-R* (XII)

wherein

- R is(Cy-Cg)-alkyl, (Cs-Cs)-cycloalkyl; phenyl; pyridyl or indolyl,

and, if desired, converting the resulting compound into a pharmaceutically acceptable
salt.

8. A compound of formula I or a pharmaceutically acceptable salt thereof according to

claim 1, whenever prepared by a process according to claim 7.

9. Use of a compound of formula I or a pharmaceutically acceptable salt thereof

according to claim 1 for the manufacture of a medicament for the treatment of a disease

related to the inhibition of 3-secretase.

10. A pharmaceutical composition containing a compound of formulaI or a
pharmaceutically acceptable salt thereof according to claim 1 and pharmaceutically

acceptable excipients.

11. A pharmaceutical composition according to claim 10 for the treatment of Alzheimer’s

disease.

12. The invention as hereinbefore described.



