
-I- PHOSPHINIC ACID DERIVATIVES, BETA -SECRETASE INHIBITORS
POR THE  TREATMENT` OF ALZHEIMER'S DISEASE The invention
relates to phosphinic acid derivatives, processes for their preparation,
compositions containing said phosphinic acid derivatives and their use in
the prevention  and treatment of diseases. In a first aspect, there is
provided compounds of formula I  O CHz2 O  .~CH R,i ~~CH2 CH O.~.R
I)  h J OH H wherein  R' is aryl or heteroaryl; Re is (CI-Cs)-alkyl or phenyl;
R3 is hydrogen, (CI-Cs)-alkyl, O-(C;-C3)-alkyl or phenyl; R' is
(C,-C6)-alkyl, (C3-C6)-cycloalkyl> phenyl, pyridyl, or indolyl; "aryl" is
phenyl which is unsubstituted or substituted by a substituent selected from
OH,  halogen, (C1-Cs)-alkyl, O-(C~-Cs}-all yl, pyrrolidonyl and
C(O)NR5R6, wherein F' is  hydrogen or (C,-C3)-allryl and R6 is
unsubstituted (CI-Cs)-alyi or (CI-Cs)-alkyl  substituted by phen)l;
"heteroaryl" is unsubstituted or substituted by (CI-C5)-alkyl; "(CI-C,}-alkyl"
or (CI-C6)-alkyl is unsubstituted or substituted by a substituent selected
from phenyl, COOH, COOCH3 and S-(CI-Cs)-alkyl; and to
pharmaceutically acceptable salts thereof. Examples for heteroaryl include
indolyl, ouinolinyl, isoduinohnyl and pyridyl. The  heteroaryl maybe
unsubstituted or substituted by (CI-C s)-alkyl. As used herein, the term
"alkyl" denotes a saturated straight: or branched-chain allryi  group
containing from :. to 6 carbon atoms, for example, methyl, ethyl, propyl,
Isopropyl,  P.-butyl, I-bll7<:1, 1-'D litvl, t-bllry: and the flue. All:~'1 maybe
unsubstituted or substituted by  a substituent selected from phenyl,
COON, C0OCH3 and S-(G, Cs)-alkyl. -2- 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. As pharmaceutically acceptable salts there may, e.g., be used
the alkali metal or  ammonium salts which can be prepared, e.g. by
titration of the compounds with  inorganic or organic bases, e.g., sodium
or potassium hydrogen carbonates, aqueous  solutions of sodium or
potassium hydroxide or aqueous solutions of ammonia or of  amines, e.g.
trimethyl.amine or triethylamine. In one embodiment the present
disclosure provides a compound of formula I wherein R' is a  group of
formula (a) (a)  wherein R7 is hydrogen, (C,-C5)-allIYl or O-(C,-C4)-alkyl;
Rs is OH, pyrrolidonyll or -C(O)NR'R6 wherein R' is hydrogen or
(CI-Cs)-alkyl and R6  is (CI-C5)-alkyl or (C-C5)-allwlsubstituted byphenyl,
and R9 is hydrogen or (CI-Cs)-allyl. In another embodiment the present
disclosure provides a compound of formula I wherein R' is a group of
formula (a) wherein Rr is hydrogen or (CI-05)-alkyl; RE is -C(O)NRSP,6
wherein R5 is hydrogen or (CI-C5)-alkyl and R6 is (CI-Cs)-alkyl or
-CH2phenyl; and R9 is  hydrogen. In still another embodiment the present
disclosure provides a compound of formula I  wherein R' is a group of
formula (a) wherein Rr is hydrogen or (CI-Cs)-alkyl; Rs is  C(O)NR5R6
wherein RS and R6 are (CI-Cs)-allyrl; and R9 is hydrogen. In another
embodiment the present disclosure provides a compound of formula I
wherein R' is a group of formula (a) wherein R7 is hydrogen or
O-(C-C4)-alkyl; R5 is OH or  pyrrolidonyl; and R9 is hydrogen or
(CI-CS}-allyi. In one embodiment the present disclosure provides a
compound of formula I wherein R' is heteroaryl or heteroaryl substituted
by (CI-C5)-al'kyl. In another embodiment the 3  present disclosure
provides a compound of formula I wherein R1 is indolyl substituted by (C;
-C5)- alkyl. or quinolinyl. in still another embodiment the present
disclosure Provides a compound of  formula I wherein R' is
1-butyl-indol-6-yl or quinolin-2-yl. In one embodiment the present
disclosure provides a compound of formula I wherein R" 



is phenyl which is unsubstituted or substituted with fluorine. In another
embodiment the  present disclosure provides a compound of formula I
wherein R' is (C,,-C5)-alkyl which is  unsubstituted or substituted with S-(C
t-Cs)-al.lwL In one embodiment the present disclosure provides a
compound of formula I wherein R' is  hydrogen, (C,-Cs)-alkyl or phenyl. In
another embodiment the present disclosure  provides a compound of
formula I wherein R' is hydrogen, (C-C5)-alkyl which is  unsubstituted or
substituted by phenyl, COOH or COOCH3; or phen i. In still another
embodiment the present disclosure provides a compound of formula I
wherein R' is hydrogen, methyl, ethyl, isopropyl, phenyl, benavi,
CH>COOH or CH,000CH%. I.n still'  another embodiment the present
disclosure provides a compound of formula 1 wherein R' is methyl. In one
embodiment the present disclosure provides a compound of formula I
wherein R' is unsubstituted (C,-C6)-alkyl; (C Cs)-allyl substituted by one or
more substituents  selected from halogen, N((C~-C6)-al.yl)a, (-3-C6)
-cgcloaIlyl, unsubstituted phenyl,  phenyl substituted by one or more (G,
-Cs>-alkyl, and ivsoxazolyl substituted by one or  more (C-CS)-alkyl. in
another embodiment the present disclosure provides a compound of
formula I wherein R' is unsubstituted (O,-C6)-allyl. In still another
embodiment the  present disclosure provides a compound of formula I
wherein R' is isopropyl, isobutyl, isopentyl or  isohexvi. In another
embodiment the present disclosure provides a compound of formula I
wherein R' is (C; -C6)-al`tyl substituted by one or more  substituents
selected rom halogen, Nf (C. -C6)-alk-vib (C;-C6)-cycioalkyi, unsubs tuted
phenyl) phenyl substituted by one or more (C,-Cs)-alk),l, and isoxazolyl
subst tutedby -sa- one or more (C-Cs)-alkyl. In another embodiment the
present disclosure provides a  compound of formula I wherein R4 is
methyl substituted by phenyl or isoxazolyl  substituted by methyl; ethyl
substituted by cyclohexyl, phenyl or dimethylamino; propyl  substituted by
phery or dimethylphenyl; or bu yl subs ituted by fluorine. In one
embodiment the present disclosure provides a compound of formula I
wherein R  is Cyclohexyl. In one embodiment the present disclosure
provides a compound of formula I wherein R4 is unsubstituted phenyl or
phenyl substituted by OH, N[(C,-C6)-alkyi)6i unsubstituted  (Ci-C6)-allcyl,
(C;-C6)-alkyl substituted by halogen; O-(CI-C4)-alley or 000(C1-05)- 



allyL In another embodiment the present disclosure provides a compound
of formula I wherein R" is  phenyl. In another embodiment the present
disclosure provides a compound o= formula I wherein P is pb en?! substit'
ted y O ^" dimeth?iarnino, me-liyl,  isobut=., trifinororiethyl, methoxv,
etnox-i7 or COOrnetnyl. In one embodiment the present disclosure
provides a compound of formula I wherein R  is LnsubStituted pyrld l or D
yTidyl substtuted by methyl. In one embodiment the present disclosure
provides a compound of formula I wherein  R1 is a Group of formula la
V,'}'1erein R7 is hydrogen, (CI-Cs)-alkyl or O (CI-CG.}-a I d; to R8 is OH,
pyi-olidony'1 or -C(O)NR5R6 wherein R' is hydrogen or (CI- C-)alk-v, and
R is (C1-C5)-aIlcyl or (CI-C;)-a1tiy'. substituted bynhenyl, and yl;  Rs is
hydrogen or (C---C5}-all Rs is phenyl why ch is unsvbst tuted or
substituted with fluorine or is (CI Cr)-aA al  which is unsubs-ituted or
substitutedwith S-(C1i-C;)-all~7,l; is R' is hydrogen, ;;C,-C;)-ali yi or
phenyl; and R s unsubs-ituted (C,-C6) all~'l; (CI C6) alkirl substituted by
one or more suostituents  Selected from halogen, Ni,;C',-C5)-a~k:\\'i!2,
(C5-C6)-'Oycloaiicvl, unsubstituted phenyl,  phenyl substituted bi% One or
more and isoxaiolyl substituted by one  or more (CI-C,)-allcvi.; cyc'lohenyl;
unsubsrituted Dhenyl or phenyl substituted by 20 OIV ((C;-C6 -al$yl)c,
unSUbstituted (G-C6)-ah vl, (C,-'C6)-al1Cisubstltllie bj'  halogen; C -!..q
-aIiyrl Or = Psubstituted puriayl or pyridyi  substituted Inv metn i'1. In
another embodiment the present disclosure provides a compound of
formula I  wherein is a group offonln'll.a , whe-eir.  R' and are hydrogen;
and or  RS is -C(n ti5R why ....L R is _rydroge , Or al d aid. 1 is Ct,
'',L_-C5)-a1:'Tl SIlD_iitutedh phen i;  r - iS rhe_ny 



d  30 R ,c ~r0' -:-c.5 c.1. !_ yr /h " C_l; an al 1, h U11SUDS` SL.Gs _iz0 .rp
one C. "10. _.....urS a 1 ~'.--'6 fro alo i` N (C- c) lIcy ,_ cvs.10a l
'1nsubs___u.L d ^ n.yl.  v7.ra su s lJed ro One 0 nu. e '1 150 :,nl;: ~ h
cateI i ore 1ns l ha10 _en; ~-(ri-CJ-alk it .O- liLl`J (i~i-(`.j )-all~l'y;
LSisll~DStl~uied pj~*1~Ttl Or pJT~,^11ry  subs itnted nv rne, ^Vl. In one
embodiment the present disclosure provides a compound of formula I
wherein  R` is lrid01y1 SnDStStuted by l_,a-L.j j-ail r1, Or q ii7Il0!irivl;
phenyl;  R' is (I C1-C;;-aTh7I; and  R' is phenyl. In one embodiment the
present disclosure provides compound of formula I selected from
{(R)-1-(3-(nze+hyl-prop-carbamoyl)-benzol%Iamno 2-phenyl-ethlTl;
-{2-phenylcab- to amoyl-propl%i)-phesphinic acid, R)-i-[3-(met y!-per,
!-carbamoy%ii-penzoyla n nol-2-Dhen;r-e .;ii-(3-phenyl-ca=o-
amoyl-propyl)-phosphinic acid, [(R)-i-(3-d pent*lcarbamol%l
benzoylamno)-2-phen)Tl-ethyl]-(2-phenylcarbamolTl- PLOPYl) Phosni is
acid, 15 [(R) 1-(3-dipropylcarbamoyl-> mehyl-berzoylam no)-2-phenyn
euy1 -(2-phenl%Icarb- amo i-propyl)-phosphin c acid, Jlr_i
,~-~=-Oi.O-pl?rLOil('1P_l_y1)-_-pLOD07=CT-bIlZOl%laIT11ROf
--'?JneP.Pi-e`RSTl''_i~2_  phenyl. arDanaoyi-propl%i)-phosphiriic acid,
~DllTl-i-mQO;e-O-carbOnjTl)-aR1LTlOj-2-phenl?!-e
~Cli*i-12-pYleRtTlcaLri3aR10Vl- 2G propv.j-p11.OSpllinic as ',
Q1pr6p-~'1CarD a mOy' b eazov=_ni_a 0,:.-2-tihen-,7i-efmi 2_n.
tOylca:Damov!'Dutyl) - phosphinic acid, 1-(_ -sDLOp1%1CcrDarnOSTI-D
enZOiTialni?70)-- pheP.vi-e '75'l;-(_ -n7etn'ST:-2-p
tolyicadoamoy_-buts':)-phosphinic acid, _1 (,-( cpropycar'Damop
~enzoylamno)-2 phenyl- nl'li (3-when=l-2-p
tOl~%.!caruamoyi-ethyl)-phosF hinic acid, 



="-D7 .lcalbaiao,7~_e^ZO~Ti.c,.iT.in01_-_phen  Pro': l)-phosprunic ac C.,
.'upropvlcarb_'Den _no,  0 Pro^`r'-phosPnm lc acid, D:  71'0771 -Phosr_Jfl
c acid, ~h\! ' -dir O-iT I_aftamov'i-be ov a==r) ^.n r7 eth ,-~-n oiid ._r/ l.~
iri_  pro awl(-Ph ~, cr, n;_;.ic acid, -5_ '~ .J Q1'ZSO'~ %t~arb aii70;
%beR.ZOl~a a:ao cvi- proryL~!-pnospn`lnlc acm I"?)-1
~~-~~ron~*carbam05*_-benzoglamu~o; '' "bent' ~yl?-
~-isobnt~rlcarbamoirl- propyri)-phosp_ dic acid, ij'p~l_i_%__dipro jri
0arbarrlo r~~-De?1ZOy1arS11i'i0r amovi~-propyl,'-phosplinic acid; __; ~,"'
d_7nethl%.-hurylcarban oyi,-pr PST` - .tpSOPS%1- arba:noyi- b
eazoylamino)- -phen'Cri-ethy ~,-phasphlnlc acid, !_ihj-1 }n'-i'[170'~Ji'lca'"D
a!Z10P~r'"J EnZOViaIl71II0' C-i7_^.e"V rtl )rl l_f2 (4,4;4- ifuoro vutyi- 0 c
'oamovl -propyi'1 p'nospn ni acid, IQ- \~ Gi1'O'Dl%1::a7b a: _n OZri
~bnZ0~ri2_rTlLTi o) 2-ph=. ri-shyly 33,I tetSafluoia- b; tyicarb inoTi)-
ropyi]-phosph niic a d, (R)-1 (
dipropgtcarbamoyl-benzoy,la.mino)-i-pheny'-ethpl', (r ,2,2,5, 4,4,4-hepta
fluoro-bu 7d.carbamOlrij-'Dronyil..-p1'205Dhinic acid!, 15 (2.-c
dohe::5dcarbamo'i' -'rropyt)- '(R)- -,_ -'4jpropyiO.a7baII10V_
b?P_ZOSriaR1L-10 !_ _  phe.S11%'i-ethy -phospt11RiC arid,
l"-l_-cydohex-s -eihvlca7bamoyl~-propyij-!,(R)- -'(3-dipropy carban?OPI_
b EIlZO(riarL".i],0 )-~.-nhcn Frl_P~'rl?r1 _Dhosp inic acid, R i
CDrOpT"icaibaR 0li-DenZUlr'i.ai RG -P,- d_Rl%dSO  20 b'Ilenvicarb amo
j%l)-prop3 i_',- hosphiiC acid, i(R )~ (3-dinropyicarba 1ORl-benzojTlamino
-2-phen1~ ethS%i ^-(4-mehor -phen~h  carbaR101n)-propGii -ph.osph:mc
acid, ~(.c.~ Q;.p70p icaSb"c.ilOT.i_DERZO iTi ain_T10 2-DLle -ET_P_~'i 



"r ~T1 _ S%lcarb '2 J  arnald)-prop,%i?-phosphiiiic acid, i.R, r-r_.1p
L0'1zri:,ci"b ~.0 r~ S1Z.^i%iD..r1i'?G; ^h i): _u.i: ,D-=i "1 ~:-p`;L.t'!!n- - 25
ospP_' c acid and Y:-car,LL_,ao??i-b~_zo larn.no  ta ri,-nnospmmc ama.
A further object of the disclosure are all forms of optically pure
enantiomers or diastereo- 30 _ce_7 tac s f o.. con" r'nds C fc __uia i. In a
second aspect, there is provided a process for the preparation of
compounds of formula I  comprising reacting compound of formula II ~Cn
wherein  P Y is (C1-CO-04 or phenyl; R5 is P_y'arogen, O_(CrOS-alkyl or
nhenyl; and. R' is (C;-Cs)-al]ytl, (G-Csj-cy>cloalh'yrh phenyl, pyridvl, or
indoly!;  S Yith. a compound of formula III R'-COR' mJ  Wherein R' is and
or heteroainrl; and  R1 is halogen or OH; 10 and, if desired, converting the
resulting compound into a pharmaceutically acceptable  sit. The reaction
may take place in the presence of an activating agent and an. additive.
Examples for an ac teat ng agent include, dieyclohexylcarbodiimide
and?'-(S-dimetayl- zminopr opyl- '-etny4-car oa lrn de hydrochloride.
Examples for an additive include 15 l-hvdrOl:y'-DenZOt_laZOie: A base, e.
Z. a trialleylamine, e. g. tie`nylalnine; mad' De present. The reaction may
take place in the presence of a solvent, e.g. an ether, e.g. tetrahydro-
furane. The temperature maybe in the range of from 20C to 60C, or of
from 20C to  40C. The compounds of formula LII are commerdaliy
available or may'oe prepared according 



20 to procedures known to the skilled artisan, e.g.
I\-meta'iyl-_h-propyl-lsop.htl";aiarmc acid,  N, -c prrnt i-iso hLiiaa is acid,
Ye_'^_L>'  -dipt opt i-isoph`11aia i acid, N-p -1rl N-props. Lsoph,aam,c
acid and _!~?_~-drnen~ !-lsopns,alami, acid ma)-be prepared  according
to a procedure as disclosed is Taylor and Spooner, J. Ot ' gIIClllmra and :
00 d  ChemTs:r y, 310122-1427 1 1990); J on -ny lr6hd'S -J-p Opor
'-benZOiC aid may,  _5 be pr pared according to the procedure as W
dosed in VVO 03/045,913; and 'indol 6-carbox do acid may be pr pared as
disclose in wO 03/040,096. The compounds of formula lI are new and also
an embodiment of the present disclosure.  They maT'[)2
_eavi1gacompoundc:fo mu,aI7\7 r`  J O OH h" is a pro ectng _,0-- BCC;
a'1 R : __,C ,4 lyre the above mean in gs, with a strong mineral acid; g.
aqueous i, h'CI~ or K BY, or w?th, E .g., triflluoro acetic  acld, 1 a solve i,
e .g. l 2V:at a temperature is the r ange_ of .Tom 20C to '100C; -at  20C.
The compounds of formula Tv are new and also an embodiment at the
present  disclosure. They may be prepared by reacting a compound of
formula V OH; R` OH (V)  pp H I~ ~II 0 OH  wherein R and R` have the
above meanings,  with a compound of formula Vi O N  Ra H~  -have the
above meanings.  l o wherein R' and Ra Michael addition of the
pn.OsphSlc acids, be. compounds of formllia V, to the acl'_  amides,
compounds of formula VI Liu et al., J. Organomet. Chem. 646:212 (2002))
can 



be effected in the presence of hexamethyldlsilazane at a temperature in
the range 0 from  20C to 150C, or at, e.g., _10C. ,._ The compounds Of
formula l at known or care he pi7 pared by methods known in the art, e.g.
,n treatment of the malonic acids, compounds of formula VII  HOOCH,.,
-COON n !VL  .. formaldehyde and;-l\' L u et a!, a7bove) followed hr%
conversion of the a :Tlic  acids to the ac lamideS. 20 Compounds offor I
sla \ _iay be zvEp a_edb e_ctin compound offormula l ~~  CHIP C "710)
SA2th a compound of formula Rt''-O-I "LL> w erein RLi is a protecting
group, E.S. B3c E.Q.  vthh Boc),0 Sam.pson and Bartlett, Biochemist y
30:2255 (1991)] and a base such a, s an a,kviamrne, e.g., N' in a solvent
like C= EC^ or Me0H, at a temp raaare in the range of  from OC to 50C,
or, e.g., at, 22C. The compounds of formula V can he resolved using a
chiral amine f Sampson and Barlett; Biochemistry 3G2_55 (' 991)] such as
e-( )- etny'_- benzylamine, in a solvent mixture late a ketone and, an
alcohol, met vie r5'lietone  and McOzi, to give the corresponding salts
which can be recrystallized from t'he same solvent mixture as described
above. Desalting affords the enantiomericallypare (>95%)
(R)-enantiomers of t'ne compounds of formula V. Novel compounds of
formula V, e.g.  10 compounds 1-2 and V-5 below, are also an
embodiment of the present invention. The compounds of formula = can be
preparedbyreacting a compound of formula Di  CH'-R 'C H 7H HN  (IXl  O
OH Riz  wherein RL2 is diphenzrlnlethyl with a strong mineral acid such
as HE, HQ or --g. aqueous Air, at a temperature in the range of from 50C
to 100C, E .g- at 100C or at  15 105C. Novel compounds of formula Z ii?,
e.g. compounds `x111-2 and 7-111-4 below, are  also an embodiment of
the present invention. 



The compounds of formula Di can be prepared by rearing a compound of
formula X  R 9 "  OH_ CH  C) with, a rotected amine, g # ph en dm ^r l
amine hy'r0Chioride, and 7hospninic acid,  20 ., 50% aqueous phosr`anic
acid [Barks _1., I. Ch m. Soc Perlin Trans. 1:2343  19&^ i' in a solvent .u e
water or ^r:a`1-", r wa'le'; at a "eT_pe`at:ire _ the ran c o=  from 50C to
100C, e.g., at 100' Novel compounds of forniuc l compounds _- and. _ =
L. d o W. are also an embo ,ren o he rrres in-\- ntion. In another
embodiment the present disclosure provides a process for the preparation
of  is compounds o- is-Hula _ o m ri Tracing a compound c ormuia it nn  -
1  v ~ v  2 II N 1F: Cu 0H- OH  P, H O CDH R'  wherein R' is aryl or
heteroal; R` is (C,-Cs)-ally=l or phenyl; R3 is hydrogen, (CC,,-Cs)-ally*i,
O-(C,-C5)-alxoxy or phengi;  with a compound of formula `III R ` our
wherein R4 is (CI-C6-alkyl, (C;-Cs)-cyd.oallpd, phenyl, nyridyl or indolyl, I0
and, f desired, converting, the resulting compound into a pharmaceutically
acceptable  salt The reaction may take place in the presence of an
activating agent and an additive.  Examples for an activating agent include
dicydohe;.-lTlcarbodiimide andN-t~-dirnerhyl- am isopropyl)-?~ -e hyl
cafoodrim de hydrochloride. Fxampies for an additive include 1 



S hvcroxzr-benzotriazole. A base, e.g. a trialvTla nine, e.g. triethylamine,
may be present.  The reaction may take place in the presence of a
solvent, e g. an ether, e.g.  tetrahvdrofurane. The temperature maybe in
the range of from 20C to 60C, or of from  20C to 40C. The compolnds of
formula II are cornmerdaily available or may be prepared according  20 to
procedures known to the skilled artisan, e.g. - _ld(CI-i_i3C ma`-be
Prepared C~ <ay  according to Dpols et al. ioche s ' 41:9286-9292 (2002);
-`' N(C-~'_'~2 m  be prepared from the co-respondinr b-e~~sd Z ~a `_he
?h`ralim~u , method according to  Jacobs aL, T.'\^.ed. Chem. 3,7:12(S2 ^)
p etc, -;am ne d _i at Ives maybe pieparec  according to Bailey et al , Can.
of Chem. 193143-51 19 1 an isoxazole der-ivanves _S ma be prepared
according to 110 X03/072 J5. theorLZpouneso are new &V
ahozae__oo-Lm tat of = c-, ,_n  disclosure. They may be prepared by
hydrolyzing a compound of formula XIII .i0 H  O , 1y - wherein R-3 is
(C~-Cy)-aIl~-l, in he presence of a base such as a (.0="i, Th4aCd or 1,10 ,
in a solvent ike ethanol Or  water or a rnixtcre of Doth, at a tempe atate he
range OI from 0 _. to 60~..; e.g., at  20C. The compounds of formula XIII
are new and also an embodiment of the present disclosure. They  may
prepare by reacting a compound of formula XIV CH-.K O 1 \,7  1 7-C F~ r.
P, O OH R3 ,  vntui a compound Of formula. L" in the presence of an
activating agent such as digrClo- N-43- et tiiarraiTropTOAyIj- tiyi- al DOd
1n11C herg carbodiimide or 10 hydrochloride, and an additive such as
1-h-v, o r,-benzotriazole and a base such as a  



triaLl:lil amine, e.g., in a solvent, such as an ether, e.g.,
tetrahyu.rofurane.., at a temperature in the range of from 20C to 60C, e.g.
of. from. 20C to 40C. The compounds of formula XIV are new and also an
embodiment of the present disclosure. They  may be prepared by reacting
a compound of formula XV F O  CH n  15 O Rt~l H M OH wherein P is a
protecting group, e.g. Bo,, with, a strong mineral acid such as aqueous  10
HO or _Br, or vdth e.g.acid, in 2. solvent Eke Ci 2C11-, at a  temperature
in the range of from 20C to 100C, e.g. at 20C. O he compounds of formula
X are new and also an cmi 'irn 'rig Of the Present  disclosure. They may
be prepared by reacting a. compound of formula V with a  c0'.''noucnd of
formula 1%i - C .  o' 20C  in the ^'eSEI. - ^i _ _ . - at_ r1da,lFid] , at 2 in th
=.- Tai of iI t,-- a tC ( ..ae ,_i i.on LOT 21LOW). -11a- In a third aspect,
there is provided a compound of formula I or a pharmaceutically
acceptable salt  thereof disclosed above, whenever prepared by a process
disclosed above. In a fourth aspect, there is provided use of a compound
of formula I or a pharmaceutically  acceptable salt thereof disclosed above
for the manufacture of a medicament for the treatment of a  disease
related to the inhibition of G3-secretase. In a fifth aspect, there is provided
a pharmaceutical composition containing a compound of formula  I or a
pharmaceutically acceptable salt thereof disclosed above, and
pharmaceutically acceptable  excipients. -12- Examples General: Stereo
descriptors R and S (according to the CIP-rule) are given in the
systematic names. If no descriptors are given mixtures of isomers are
obtained. The  



following abbreviations were used: Boc: t-butyloxycarbonyl; TFA:
trifluoroacetic acid 5 Example S1: Preparation of Starting Compounds of
Formula V  (a) Preparation of Compounds of formula IX To a suspension
of 36.3 g of diphenylmethylamine hydrochloride in 80 ml of water 180  ml
of a 50% aqueous solution of H3P02 were added. The mixture was
heated to reflex  temperature and treated with a solution of 200 mmol of
the appropriate compound of 1o formula X in 30 ml of dioxane over 10 min
and stirring was continued for 10 min. The  suspension was cooled to
65C, filtered and the solid was washed once with water. The  wet solid
was stirred with 180 ml of acetone at 0C for 10 min, the suspension was
filtered, the solid was washed once with cold acetone and dried to give the
desired  compound of formula IX in 50 to 70 % yield. No. Compound of
formula IX MS IX-1 [1-(benzhydryl-amino)-3-methyl-butyl)-phosphinic acid
316.3 (M-H)- IX-2
[1-(benzhydryl-amino)-3-methylsulfanyl-butyl]-phosphinic acid 348.3
(M-H)- IX-3 [1-(benzhydryl-amino)-2-phenyl-ethyl] -phosphinic acid 350.3
(M-H)- IX-41) [1-(benzhydryl-amino)-2-(3,5-difluoro-phenyl)-ethyl)-phos-
386.2 (M-H)- phinic acid 15 1) The starting aldehyde was prepared as
follows: A solution of 5.3 g of 3,5- difluorophenylacetic acid in 40 ml of
MeOH and 3 ml of BF3  Et20 was warmed to 50C  for 1 h. The solution
was evaporated, the residue partitioned between Et20 and aqueous
NaHCO3, the organic layer was washed with water, dried and evaporated.
The remaining  methylester (5.6 g) was dissolved in 240 ml of dry toluene,
cooled. to -78C and treated 20 with 45 ml of a 1M solution of
diisobutylaluminum hydride in CH2Cl2 and stirring was  continued at -78C
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
&20. The  organic layer was washed. with brine, dried and evaporated to
give 4.5 g of (3,5-difiuoro- phenyl)-acetaldehyde. 25 (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
105C for 1 h. The mixture was washed several times  with Et20 and the
aqueous solution was evaporated to dryness. The resulting solid was 13- 



dissolved in 465 ml of ethanol. The solution was treated with 29 ml of
propylenoxide and  the suspension obtained was stirred at 20C overnight.
The suspension was filtered, the  solid washed with cold ethanol and dried
to give the desired compound. of formula VIII  in 70 to 95 % yield. No.
Compound of formula VIII MS VIII-1 (1-amino-3-methyl-butyl)-phosphinic
acid 150.1 (M-H)- VIII-2 (1-amino-3-methylsulfanyl-butyl)-phosphinic acid
184.1 (M+H)+  VIII-3. (1-amino-2-phenyl-ethyl)-phosphinic add 185.9
(M+H)+  VIII-4 [1-amino-2-(3,5-difluoro-phenyl.)-ethyl]-phosphinic acid
220.1 (M-H)- 5 (c) Preparation of compounds of formula V To a solution of
2.0 mmol of the appropriate compound. of formula VIII in 10 ml of  McOH
a solution of 2.2 mmol of (Boc)20 in 2 ml of MeOH was added at 20C and
stirring was continued for 4 h. The mixture was evaporated and the
residue partitioned 10 between AcOEt and aqueous ICHSO4 (10%). The
organic layer was washed with brine;  dried and evaporated to give the
crude desired compound of formula V in 80 to 90 %  yield. Resolution of
the racemate was accomplished by crystallization of 2 mmol of a
compound of formula V and 2.2 mmol of a-()-methylbenzylamine in 40 ml
of  methylethylketone followed by recrystallization_ The salt obtained was
partitioned 15 between aqueous hydrochloric acid and AcOEt to the
(R)-enantiomer of a compound of  formula V in 30 to 40 % yield and 95 %
optical purity. No, compound of formula V MS/a[D]*  V-1
(1-tert-butoxycarbonylamino-3-methyl-butyl)-phosphinic acid 250.1 (M-H)-
V-2 (1-tent-butoxycarbonylamino-3-methylsulfanyl-butyl)- 282.1 (M-H)-
phosphinic acid V-3 (1-tort-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-buto yca
bonylamino-2-(3,5-difluoro-phenyl)-ethyl]- 320.4 (M=r3}  phosphinic acid
a[D] (1%, EtOH) Example S2: Preparation of compounds of formula VI 



-14- A mixture of 28 mmol of the appropriate compound of formula VII and
2.9 ml of  diethylamine was treated with 11 ml of formaiin and heated to
reflux temperature for 1-3  h. The solution was cooled to 20C diluted with
CH2C12 and washed with aqueous  NaHCO3. The aqueous layer was
acidified to pH =1 using diluted hydrochloric acid and 5 extracted with
CH2CI2. The combined organic layers were dried and evaporated to give
the corresponding crude acrylic acid in 70 to 80 % yield. To a solution of
4.3 mmol of the  acrylic acid in 7 ml of tetrahydrofurane 560 mg of
p-toluidine, 1.8 ml of NEt3, 950 mg of  1-hydroxybenzotriazole and 1.28 g
of N-(3-dimethylaminopropyl)-N'-ethyl carbodiimide hydrochloride were
subsequently added and the suspension was stirred at  io 20C for 1-3 h.
The mixture was partitioned between aqueous sat. NH4CI and AcOEt, the
organic layer was washed with 0.5 NT aqueous NaOH, dried and
evaporated. The crude  material was chromatographed on silica using
n-heptan.e/AcOEt to give the desired  compound of formula VI in 50 to 70
% yield. No. Compound of formula VI MS  VI-I N-phenylmethacrylamide
VI-2 2-methylene-N-p-tolyl-butyramide 190.3 (M+H)+  VI-3
3-methyl-2-methylene-N-p-tolyl-butyramide 204.1 (M+H)+  VI-4
2-benzyl-N-p-tolyl-acrylamide 252.1 (M+H)+  VI-5
3-phenylcarbamoyl-but-3-enoic acid methyl ester 219.7 (M)+  VI-6
N-(3-ethoxy-phenyl)-acrylamide VI-7
N-(3-trifluoromethyl-phenyl)-acn=amide  VI-8
N-(5-methyl-pyridin-2-yl)-acrylamide  VI-9
N-(4-tert-butyl-phenyl)-acrylamide  VI-10
N-(4-dinethylamino-phenyl)-acrylamide  VI-11
N-(4-hydroxy-phenyl)-acrylamide  VI-12 4-acryloylamino-benzoic acid
methyl ester  VI-13 N-(3,4-dime`.hoxy-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)-acrylamid.e



15 Example S3: Preparation ofN,N-dipropyl-isophthalamic acid chloride A
solution of 1.30 g of N,N-dipropyl-isophthalamic acid and 1.9 ml of SOC12
in 5 ml of  benzene was heated to reflux temperature until gas evolution
ceased (30 min). The solu -15- tion was evaporated and the residue
co-distilled with toluene to give 1.41 g of the N,N-di- propyl-isophthalamic
acid chloride. Example S4: Preparation of a compound of formula XI, i.e.
3-{[(R)-1-(3-dipropylcarb-
amoyl-benzoylamino)-2-phenyl-ethyl]-hydroxy-phosphinoyl}-2-methyl- 5
propionic acid (a) Preparation of
3-[((R)-1-tent-butoxycarbonylamino-2-phenyl-ethyl)-hydroxy-phos-
phinoyl]-2-methyl-propionic acid methyl ester A mixture of 5.00 g of
((R)-1-tert-butoxycarbonylamino-2-phenyl-ethyl)-phosphinic  acid and 18.3
ml of HN(TMS)2 was heated to 110C for 1 h. To the solution was added
10 2.5 ml of methyl methacrylate and heating was continued at 110C for 2
h. The solution was cooled to 70 slowly diluted with 10 ml of EtOH and
evaporated. The residue was  chromatographed on silica using a gradient
of CH2Cl2/MeOH (9:1) --*  CH2Cl2/MeOH/AcOH (10:1:0.3) to give 4.10 g
of the title compound. MS: 386.5 (M+  H). 15 (b) Preparation of
3-[((R)-i-amino-2-phenyl-ethyl)-hydroxy-phosphinoyl]-2-methyl- propionic
acid methyl ester; salt with trifluoro-acetic acid A solution of 1.75 g of 3-
[((R)-1-tert-butoxycarbonylamino-2-phenyl-ethyl)-hydroxp-
phosphinoyl]-2-methyl-propionic acid methyl ester and 3.40 ml of
CF3COOH in 20 ml  of CH2Cl2 was stirred at 20C for 16 h. and.
evaporated to give 2.23 g of the crude title  20 compound. (c) Preparation
of3-{;(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-
hydroxy-phosphinoyl}-2-methyl-propionic acid. methyl ester To a solution
of 2.23 g of the crude amine as TFA salt (a compound of formula XIV) in
15 ml of dioxane, 1.9 ml of NEt3 and a solution of 1.47 g of
N,N-dipropyl-isophthalamic  25 acid chloride in 2 ml of dioxane were
subsequently added at 0C and stirring was continued at 20C for 3 h. The
mixture was partitioned between AcOEt and brine and the  pH adjusted to
2 using hydrochloric acid. The organic layer was washed with brine, dried
and evaporated. The residue was chromatographed on silica using a
gradient of CH2Cl2 



CH2C12/MeOH/AcOH (10:1:0.5) to give 2.15 g of the title compound. MS:
515.3 (M- 3o H. (d) Preparation of
3-{[(R)-1-(3-diprop)rlcarbamoyl-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 35 treated with a solution of 865 mg of LiOH'H20 in 2 ml of
H2O and the turbid solution -16- was stirred at 20C for 1.5 h. The mixture
was evaporated and the residue partitioned  between aqueous HCl (pH =
2) and AcOEt. The organic layer was washed with brine,  dried and
evaporated to give 1.54 g of the title compound. MS: 501.4 Example 1:
Preparation of compounds of formula I starting from a compound of  5
formula II and a compound of formula III (a) A mixture of 0.4 mmol of the
appropriate compound of formula V and 0.6 ml of  HI\T(TMS)z was heated
to 110C for 1 h. To the solution 0.6 mmol of the appropriate  compound of
formula VI was added and heating was continued at 110C for 1-4 h. The
solution was cooled to 20, diluted with 1 ml of EtOH and evaporated. The
residue was 10 chromatographed on silica using a gradient of
CH2CI2IMe.OH (9:1) -* CH2C12/MeOH/- AcOH (10:1:0.5) to give the
desired compound of formula IV in 30 to 70 % yield. No, compound of
formula IV MS IV-1
(1-tert-butoxycarbonylamino-3-mefnyl-butyl)-(2-phenylcarb- 411.5 (M-H)-
amoyl.-propyl)-phosphinic acid IV-2
(1-tent-butoxycarbonylamino-3-methylsulfanyl-butyl)-(2- 443.4 (M-H)-
phen)rlcarbamoyl-propyI)-phosphinic acid IV-3
(1-tert-butoxycarbonylamino-2-phenyl-ethyl)-(2-p-tolylcarb- 459.1 (M-H)-
amoyl-propyl)-phosphinic acid IV-4
((R)-1-tent-butoxycarbonylamino-2-phenyl-ethyl)-(2-p-tolyl- 459.1 (M-H)-
carbamoyl-propyl)-phosphinic acid IV-5
(1-tert-butoxycarbonylamino-2-phenyl-ethyl)-(2-p-tolylcarb- 475.3 (M+H)+
amoyl-butyl)-phosphinic acid IV-6
(1-tort-butoxycarbonylamino-2-phenyl-ethyl)-(3-methyl-2-p- 489.1 (M+H)+
tolylcarbamoyl-butyl)-phosphinic acid 



IV-71) (1-tert=outoxycarbonylamino-2-phenyl-ethyl)-(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-eth)71)-hydroxy- 505.3 (M- H)+
phosphin oylmethyl] -N-phenyl-succinamic acid methyl ester IV-10
[1-tert-buto,ycarbonylamino-2-(3,5-ciifuoro-phenyl)-ethyl] - 481.8 (M-H);
(2-phen)rlcarbamoyl-propyl)-phosphinic acid 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-tent-butoxycarbonylamino-2-phenyl-ethyl)-hydroxy-phosphinoyl]-2-phen
yl 17- propionic acid (MS: 432.4 which was reacted with p-toluidine to give
(1-tert- butoxycarbonylamino-2-phenyl-ethy`i)-(2-phenyl-2-p-tolYlcarb
amoyl-ethyl)-phosphinic  acid. (b) A solution of 0.20 mmol of the
appropriate compound of formula IV and 0.23 ml of  5 CF3COOH in 2.0 ml
of CH2C12 was stirred at 20C for 1.5 h and evaporated. The  resulting
crude compound of formula II (as TFA salt) was dissolved in 1 ml of
tetrahydrofurane and subsequently treated with 0.22 mmol of the
appropriate compound  of formula III, 0.70 mmol of NEt3, 0.24 mmol of
1-hydroxybenzotriazole and 0.26 mmol  of
N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide hydrochloride and the
suspension to was stirred at 20C for 1.5 h. The mixture was partitioned
between aqueous sat. Iv'H4CI  and AcOEt, the organic layer was washed.
with brine, dried and evaporated. The crude  material was purified by
HPLC (RP-18 column) using a gradient of CH3CN:H20 (20:80)  -+
CH3CN:H2O (95:5) to give the desired compound of formula I in 30 to 40
% yield.  The following compounds were prepared according to the above
Example: No. compound. of formula I MS  I-1
{(R)-1-[3-(methyl-propyl-carbamo)Tl)-benzoylamino]-2-phenyl-ethyl}-
550.3  (2-phenylcarbamoyl-propyl)-phosphinic acid (M+H)+ 1-2
{(R)-1-[3-(methyl-pennyl-carbamoyl)-benzoylamino]-2-phenyl-ethyl}- 578.3
(2-phenylcarbamoyl-propyl)-phosphinic acid (M+H)+  1-3
[(R)-1-(3-dipentylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-phen- 634.3



ylcarbamoyl-propyl)-phosphinic acid (M+H)+  1-4
[(R)-1-(3-dipropylcarbamoyl-5-methyl-benzoylamino)-2-phenyl-ethyl] -
592.0  (2-phenylcarbamoyl-propyl)-phosphinic acid. (M+H) I-5
{(R)-1-[3-(2-oxo-pyrrolidin-l-yi)-5-propoxy-benzoylamino]-2-phenyl- 592.0
ethyl}-(2-phenylcarbamoyl-propyl)-phosphinic acid (I\4+H)+  1-6
i(R)-1-[(1-butyl-lH-indole-6-carbonyl)-amino]-2-phenyl-ethyl}-(2- 546.2
phenylcarbamoyl-propyl)-phosphinic acid (M+H)+  1-7
(2-phenylcarbamoyl-propyl)-{(R)-2-phenyl-l-[(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)+  1-9
it-(3-diprop)rlcarbamoyl-benzoylamino)-3-methyl-butyl]-(2-phenyl- 542.5
carbamoyl-propyl)-phosphinic acid (M-H)  I-10
[1-(3-dipropylcarbamoyl-benzoylamino)-3 _methylsulfanyl-butyl]-(2- 574.8
-18- phenylcarbamoyl-propyl)-phosphinic acid (M-H) I-11
[2-(3,5-difuoro-phenyl)-1-(3-dipropylcarbamoyl-benzoyl-amino)- 612.5
ethyl] -(2-phenylcarbamoyl-propyl)-phosphinic acid (M-H)- I-12
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl) -(2-p-tolyl- 578.4
carbamoyl-ethyl)-phosphinic acid (M+H)+  1-13
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-p-tolyl- 606.1
carbamoyl-butyl)-phosphinic acid (M+H)+ 1-14
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(3-meth)rl-2- 620.2
p-tolylcarbamoyl-butyl)-phosphinic acid (M+H)+  I-15
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-phenyl-2- 652.5
p-tolylcarbamoyl-ethyl)-phosphinic acid (M-H)- I-16
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(3-phen)rl-2- '
668.2  p-tolylcarbamoyl-propyl)-phosphinic acid (M+H)+ I-1.7 3-{
[1-(3-dipropylcarbamo)rl-benzoylamino)-2-phenyl-ethyl]-hydroxy- 636.1
phosphinoylmethyl}-N-phenyl-succinamic acid. methyl ester (M+H)+
Example 2: Preparation of compounds of formula I starting from a
compound of formula XI and a compound of formula XII 



The crude
3-{[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-hydroxy- 5
phosphinoyl}-2-methyl-propionic acid (0.10 mmol) was dissolved in 0.7 MI
of  tetrahydrofurane and subsequently treated with 0.16 mmol of the
appropriate compound  of formula XII, 0.40 mmol of NEt3, 0.16 mmol of
1-hydroxybenzotriazole and 0.26 mmol  of
N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide hydrochloride and the
suspension  was stirred at 45C for 3 h. The mixture was partitioned
between aqueous sat. NH4CI and to A.cOEt, the organic layer was
washed with brine, dried and evaporated. The crude  material was purified
by HPLC (RP-18 column) using a gradient of CH3CN:H20 (20:80)  -*
CH3CN:H20 (95:5) to give the desired compound of formula I in 10-60%
yield as a  mixture of isomers. Separation of the isomeric mixture was
accomplished by thick layer  chromatography on silica using
CH2C12/MeOH/AcOH 9:1:0.25. The lower running spot  15 represents the
1(R),2(S)-stereo isomer. The following compounds were prepared
according to the above Example: No. compound of formula I MS  1-18
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-phen- 576.6
19  ylcarbamoyl-propyl)-phosphinic acid (M-H)- I-19
[(R)-I-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-((S)-2- 576.6
phenylcarbamoyl-propyl)-phosphinic acid (M-H) I-20
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-p- 592.2
tolylcarbamoyl-propyl)-phosphinic acid (M-H)- I-21
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-((S)-2-p- 590.8
tolylcarbamoyl-propyl)-phosphinic acid (M-H)- I-22
[(R)-1-(3-dipropylcarbamoyl-benzoylamino) -2-phenyl-ethyl]-((R)-2-p-
590.5  tolylcarbamoyl-propyl)-phosphinic acid. (M-H) 1-23
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(3-ethoxy-
608.2  phenylcarbamoyl)-ethyl]-phosphinic acid (M+H)+  1-24
[1-(3-dipropylcarbamo)rl-benzoylamino)-2-phenyl-ethyl]-[2-(3-tri- 632.3
fluoromethyl-phenylcarbamoyl)-ethyl]-phosphinic acid (M+H)+  1-25
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(5-methyl-
579.2  pyridin-2-ylcarbamoyl)-eth3rl] -phosphinic acid. (M+H)+ 1-26
[2-(4-tent-but)Tl-phenylcarbamoyl)-ethyI.]-[I-(3-dipropylcarbamoyl- 618.6  



benzoylamino)-2-phenyl-ethyl]-phosphinic acid (M-H)- 1-27
[2-(4-dimethylamino-phenylcarbamoyl)-ethyl]-[1-(3-dipropylcarb- 607.2
amoyl-benzoylamino)-2-phenyl-ethyl]-phosphinic acid (M+H)+  1-28
[1-(3-diprop)rlcarbamoyl-benzoylamino)-2-pheny1-ethyl]-[2-(4- 580.2
hydroxy-phenylcarbamoyl)-ethyl']-phosphinic acid (M+H)+ 1-29 4-(3-{
[1-(3-dipropylcarbarrioyl-benzoylamino)-2-phenyl-ethyl]- 622.3
hydroxy-phosphinoyl.}-propionylamino)-benzoic acid methyl ester (M-, H)+
1-30 [2-(3,4-dimethoxy-phenylcarbamoyl)-ethyl]-[l-(3-dipropylcarbamoyl-
624.2 benzoylamino)-2-phenyl-ethyl] -phosphinic acid (V1+H)+.  1-31
[2-(3,5-dimethoxy-phenylcarbamoyl)-ethyl]-[1-(3-dipropylcarbamoyl- 622.8
benzoylamino)-2-phenyl-ethyl] -phosphinic acid (M-H) 1-32
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(3,4,5-tri- 654.2
methoxy-phenylcarbamoyl)-ethyl]-phosphinic acid (M+H)~  1-33
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(1(S)- 590.4
phenyl-ethylcarbamoyl)-ethyl]-phosphinic acid (M-H)- 1-34
[2-(2-dimethylamino-ethylcarbamoyl)-ethyl]-[1-(3-dipropylcarbamoyl- 559.2
benzoylamino)-2-phenyl-ethyl]-phosph. inic acid (M+H)+ 1-35
[(R)-1-(3-dipropylcarbamoyl_-benzoylamino)-2-phenyl-ethyl]-(2-iso- 542.5
propylcarbamoyl-propyl)-phosphinic acid (M-H)- 1-36
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] -(2-iso- 556.5
-20- butylcarbamoy1-propyl)-phosphinic acid (M-H) 1-37
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl],-[2-(3- 570.5
methyl-bhtylcarbamoyl)-propyl]-phosphinic acid (M-H)- I-38
12-(3,3-dimethyl-bhtylcarbamoyl)-propyl]-[(R)-1-(3-dipropylcarb- 584.5
amoyl-benzoylarino)-2-phenyl-ethyl] -phosphinic acid (M-Hy  1-39
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(4,4,4-
610.4  trifluoro-butylcarbamoyl)-propyl]-phosphinic acid (1\4-H) 1-40
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phen7l-ethyl]-[2- 628.5
(3,3,4,4-tetrafluoro-butylcarbamo7l)-propyl]-phosphinic acid (M-H)- 1-41
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2- 682.2
(2,2,3,3,4,4,4-heptafluoro-butylcarbamoyl)-propyl]-phosphinic acid (M-H)- 



1-42 (2-c)rclohexylcarbamoyl-propyl)-[(R)-1-(3-dipropylcarbamoyl-benzo-
582.5  ylamino)-2-phenyl-ethyl]-phosphinic acid (M-H) 1-43
[2-(2-cydohexyl-ethylcarbamoyl)-propyl]-[(R)-1-(3-dipropylcarb- 610.4
amo)7l-benzoylamino)-2-phenyl-ethyl]-phosphinic acid (M-H)- 1-44
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl=ethyl]-[2-(4- 592.5
hydroxy-phenylcarb amoyl) -propyl] -phosphinic acid (M-H)- I-45
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(4- 606.5
methox)r-phenylcarbamoyl)-propyl]-phosphinic acid (M-H) I-46
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2- 577.6
(pyridin-2-)rlcarbamoyl)-propyl]-phosphinic acid (M-H)- I-47
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(5- 591.5
methyl-p)7ridin-2-ylcarbamoyl)-prop7l]-phosphinic acid (M-H)- 1-48
(2-bentylcarbamoyl-propyl)-[(R)-1.-(3-dipropylcarbamoyl-benzo)Tl- 590.5
amino) -2-phenyl-ethyl]-phosphinic acid (M-H) I-49
{2-[(3,5-dimethyl-isoxazol-4-ylmethyl)-carbamoyl]-propyl.]-[(R)-1-(3- 609.5
dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] -phosphinic acid (M-H)-
I-50 [(R)-I-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-phen-
604.7 ethylcarbamoyl-propyl)-phosphinic acid (M-H)- I-51
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] -[2-(1- 618.6
methyl-2-phenyl-ethylcarbamoyl)-propyl]-phosphinic acid (M-H) I-52
{2-[2-(2,4-dimethyl-phenyl)-1-methyl-ethylcarbamoyl]-propyl}-[(R)-1- 646.5
(3-diprop)rlcarbamoyl-benzoylamino)-2-phenyl-ethyl]-phosphinic acid
(M-H)- Byway of example NMR data [1H-NNMR (300 MHz, internal
standard TAMS, Ivalues in  Hz, CD;OD) ] are given for two compounds,
i.e. compounds I-18 and 1-37: -21- Compound 1-18: 7.77 (m, 1H),
7.67-7.47 (m, SH), 7.40-7.07 (m, SH), 4.80 (m, IH),  3.60-2.95 (m, 7H),
2.55-2.27 (m, 111),,'2.05-1.80 (m, IH), 1.80-1.45 (m, 411), 1.42 and  1.39
(d each, J = 6 each, ratio 3:2, 3H together), 1.04 (m, 3H), 0.70 (m, 3H).
Compound 1-37:7.74 (m, 1H), 7.60 (s, 111), 7.50 (m, 2H), 7.30-7.10 (m,
5H), 4.72 (m, 5 1H), 3.50-2.75 (m, 911), 2.35-2.10 (m 1H), 1.90-1.30 (m
8H), 1.26 and 1.24 (d each, J = 6  each, ratio 3:2, 3H together), 1.00 (m,
3H), 0.91 and 0.89 (d each, J = 6 each, ratio 2:3, 6H  together), 0.70 (m,
3H). 



Example 3: Preparation of a compound of formula I starting from another
compound of formula I to A solution of 14 mg of
3-{[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-
hydroxy-phosphinoylmethyl}-N-phenyl-succinamic acid methyl ester
(compound 1-17)  in 1 ml of McOH and 3 mg of NaOH was warmed to 45
for 3 h. The solution was evapo- rated, the residue partitioned between IN
aqueous hydrochloric acid and C1-12CI2, the  organic layer was washed
with water, dried and evaporated to give 11 mg of 3-{ [ 1-(3-di 15
propylcarbam.oyl-benzoylamino)-2-phenyl-ethyl]-hydroxy-phosphinoylmet
hyl}-N- phenyl-succinamic acid (compound 1-53). No. compound of
formula I MS 1-53
3-{[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]- 620.3 (M-H)-
hydroxy-phosphinoylmethyl}-N-phenyl-succinamic acid The compounds of
the invention and pharmaceutically suitable salts thereof (hereinafter:
Pharmaceutical Compounds) have pharmacological activity and are useful
as 20 pharmaceuticals. In particular, Pharmaceutical Compounds exhibit
(3-secretase  inhibitory activity. 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 25 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. -22- For example, inhibition of
p-secretase of the Pharmaceutical Compounds maybe  demonstrated by
their ability, e.g., to inhibit the cleavage of a fluorescent peptide  substrate
(e.g. in an assay like e.g. the FRET Assay as described inter alia by
Grueninger- Leitch et al.) or to displace, e.g., a peptidic P-secretase
inhibitor at the active binding site 5 of [l-secretase, e.g. as demonstrated in
accordance with the following test method.  Competitive Radioligand
Binding Assay (RLBA) 96 well microplates (Optiplate Packard) are coated
with purified BACE protein (see e.g.  GB 2,385,124: Examples I and 2)
using a concentration of 1 pg/ml in 30 mM sodium  



citrate buffer adjusted to pH 5.5. The coating is achieved by incubation of
100 l/well for io 1-3 days at 4C. The plate is then washed with 2 x 300
isl/well of 10 mM citrate pH 4.1.  To each well 100 l binding buffer (30 mM
citrate, 100 mM NaCl, 0.1% BSA, pH 4.1) is  dispensed. The test
compound is added in 5 l from a DMSO stock solution or appropri- ate
dilutions. To this the tracer (tritiated Compound A, see e.g. GB 2,385,124:
Example 4)  is added in 10 Id/well from a 10 pCi./ml stock solution in
binding buffer. After incubation 15 for 1.5-2 hours in a humid chamber at
ambient temperature the plate is washed with 2 x  300l/well water and
flipped on a dry towel. Following the addition of 501/well Micro- Scint20
(Packard) the plate is sealed and vibrated for 5 seconds. The bound
radioactivity  is counted on a Topcount (Packard). Total binding is typically
between 2000 and 10000  cpm/well depending mainly on the purity and
concentration of the BACE protein. Non 20 specific binding as assessed
by competition with > I M peptidic inhibitor (Bachem # H- 4848) is
typicallybet Teen 30 and 300 cpm/well. The IC-50 values are calculated
by  Microsoft Excel FIT. The preferred compounds show an IC50<I.0 M. In
the list below some examplary data  for the (i-secretase inhibition are
given: Example No. IC50 in vitro [M] Example No. IC50 in vitro [M]  1_5
0.05 1-37 0.04  I-14 0.20 1-42 0.02  1-18 0.01 25 Pharmaceutical
Compounds are accordingly useful as -secretase inhibitors, e.g. in the
treatment of diseases and conditions in which [3-secretase activity plays a
role or is inpli -23- Gated. Such conditions include in particular Alzheimer's
disease and Cerebral Amyioid  Angiopathy. Beta-secretase inhibitors can
be further optimized for their ability to inhibit the secretion  of A-beta in cell
culture systems which are well known in the art. For example, the 5
production of A-beta can be measured by immunoassay in cell culture
supernatant of  HEK293 cells which overexpress by transfection the
amyloid precursor protein (APP).  The A-beta production can also be
measured in supernatant human neuroblastoma cell  lines which express
the endogenous APP. In addition, beta-secretase inhibitors can be  



optimized for efficacy in transgenic mouse models of Alzheimer's disease
which generate i0 A-beta containing Alzheimer-like plaques in the CNS of
the affected mice. Finally, beta- secretase inhibitors are expected to
reduce the A-beta concentration. in the brain and in  cerebrospinal fluid. of
patients suffering from Alzheimer's disease and also in healthy  individuals
which have not yet developed A-beta plaques. Biochemical and.
immunological studies revealed that the dominant proteinaceous 35
component of the amyloid plaque occurring in the cerebral cortex of
individuals effected  by Alzheimer's disease (AD) is an approximately 4.2
kilodalton (l:D) protein of about 39  to 43 amino acids. This protein was
designated A-beta-amyloid peptide, and sometimes  beta/A4; referred to
herein as A-beta. In addition to deposition of A-beta in arnyloid  plaques,
A-beta is also found in the walls of meningeal and parenchymal arterioles,
small 20 arteries, capillaries, and sometimes, venules. Since there are
strong indications that A- beta depositions are causally related to AD, it
would be desirable to inhibit the formation  of A-beta in vivo thus
preventing and reducing neurological degeneration, by controlling  the
formation of amyloid plaques, reducing neurotoxicity and, generally,
mediating the  pathology associated with A-beta production 25 A-beta
appears to be an internal polypeptide derived from a type 1 integral
membrane  protein, termed beta amyloid precursor protein (APP). APP is
normally produced by  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. 30 In another embodiment, thepresent 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 (3-secretase inhibition. In still  another embodiment the present
invention provides the use of compounds of formula I -24- and their
pharmaceutically acceptable salts in the manufacture of medicaments for
the  prevention or treatment of Alzheimer's disease. Pharmaceutical
Compounds can be used as medicaments, e.g. in the form of pharmaceu-
tical preparations. The pharmaceutical preparations can be administered
orally, e.g. in 5 the form of tablets, coated tablets, dragees, hard and soft
gelatine capsules, solutions,  emulsions or suspensions. The
administration can, however, also be effected rectally, e.g.  



in the form of suppositories, parenterally, e.g. in the form of injection
solutions.  Pharmaceutical Compounds can be processed with
pharmaceutically inert, inorganic or  organic carriers for the production of
pharmaceutical preparations. Lactose, corn starch 10 or derivatives
thereof, talc, stearic acids or its salts and the like can be used, e.g., as
such  carriers for tablets, coated tablets, dragees and hard gelatine
capsules. Suitable carriers for  soft gelatine capsules are, e.g., vegetable
oils, waxes, fats, semi-solid and liquid polyols  and the like. Depending on
the nature of the active substance no carriers are, however,  usually
required in the case of soft gelatine capsules. Suitable carriers for the
production 15 of solutions and syrups are, e.g., water, polyols, glycerol,
vegetable oil and the like.  Suitable carriers for suppositories are, e.g.,
natural or hardened oils, waxes, fats, semi- liquid or liquid polyols and the
like. The pharmaceutical preparations can, moreover, contain
preservatives, solubilizers,  stabilizers, wetting agents, emulsifiers,
sweeteners, colorants, flavorants, salts for varying  20 the osmotic
pressure, buffers, masking agents or antioxidants. They can also contain
still  other therapeutically valuable substances. Medicaments containing
Pharmaceutical Compound and a therapeutically inert carrier  are also an
object of the present invention, as is a process for their production, which
comprises bringing one or more Pharmaceutical Compound and, if
desired, one or more 25 other therapeutically valuable substances into a
galenical administration form together  with one or more therapeutically
inert carriers. The dosage can vary within wide limits and will, of course,
have to be adjusted to the in- dividual requirements in each particular
case. In the case of oral administration the  dosage for adults can vary
from about 0.01 mg to about 1000 mg per day of a 3o Pharmaceutical
Compound. The daily dosage maybe 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) -25-
Item Ingredients ma/tablet 5 mg 25 mg 100 mg 500 mg  1. Compound of
formula I 5 25 100 500 2. Lactose Anhydrous DTG 125 105 30 150  



5 3. Sta-Rx 1500 6 6 6 30  4. Microcrystalline Cellulose 30 30 30 150  5.
Magnesium Stearate 1 1 1 1 Total 167 167 167 831  Mix items 1, 2, 3 and
4 and granulate with purified water. Dry the granules at 50C. Pass  to the
granules through suitable milling equipment. Add item 5 and. mix for three
minutes;  compress on a suitable press. Capsule Formulation Item
Ingredients mg/capsule 5 mg 25 mg 100 mg 500  15 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 20 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. -26- Claims: 1. A compound of formula I 0 CHZR2 O  11 1 CH 11
4 R I.-C, H ..P, CHZ_cH C,N_R (I)  0 OH R3 H wherein  R' is aryl or
heteroaryl;  R2. s (C-C5)-alkyl or phenyl; R3 is hydrogen, (C-C5)-alkyl,
O-(CG-C5)-alkyl. or phenyl; 



R4 is (Ci-C6)-alkyl, (C3-C6)-cycloalkyl, phenyl, pyridyl, or indolyl; "aryl" is
phenyl which is unsubstituted or substituted by a substituent selected from
OH, halogen,  (C-C5)-alkyl, O-(Cj-C5)-alkyl, pyrrolidonyl and C(O)NR5R6,
wherein R5 is hydrogen or (Ci-C5)- alkyl and R6 is unsubstituted
(Ci-Cs)-alkyl or (Ci-C5)-alkyl substituted by phenyl; "heteroaryl" is
unsubstituted or substituted by (CI-C5)-alkyl; "(Ct-C5)-alkyl" or
(Ci-C6)-alkyl is unsubstituted or substituted by a substituent selected from
phenyl, COON, COOCH3 and S-(Ci-C5)-alkyl; and pharmaceutically
acceptable salts thereof. 2. The compound of formula I according to claim
1 wherein  R' is a group of formula (a) R R7 ( R8 (a)  wherein R7 is
hydrogen, (Ci-C5)-alkyl or O-(C-C4)-alkyl; R8 is OH, pyrrolidonyl or
-C(O)NR5R6 wherein R5 is hydrogen or (Ct-C5)-alkyl and R6 is (C-
Cs)-alkyl or (C-C5)-alkyl substituted by phenyl, and R9 is hydrogen or
(C-C5)-alkyl; or  MnRG 25.08.05 -26a- R' is indolyl substituted by
(CI-C5)-alkyl, or quinolinyl. 3. The compound of formula I according to
claim 1 wherein R2 is phenyl which is unsubstituted  or substituted with
fluorine. 4. The compound of formula I according to claim I wherein R3 is
hydrogen, (CI-Cs)-alkyl or  phenyl. 5. The compound of formula I
according to claim I wherein R4 is unsubstituted (C1-C6)-alkyl;
(Ci-C6)-alkyl substituted by one or more substituents selected from
halogen, N[(C1-C6)-alkyl]2,  (C3-C6)-cycloalkyl, unsubstituted phenyl,
phenyl substituted by one or more (C,-C5)-alkyl, and  isoxazolyl
substituted by one or more (Ci-C5)-alkyl; or cyclohexyl; or unsubstituted
phenyl or  phenyl substituted by OH, N[(Ci-C6)-alkyl]2, -27- unsubstitated
(CI-C6)-allcyl, (CI-C6)-a?Icyl substituted by halogen; O-(CI-C6)-alkyl or
COO(CI-C5)-alkyl; or unsubstituted p}sidyl or pyridyl substituted by
methyl. 



6. The compound of formula I according to claim 1 selected from
{(R)-I-[3-(methhyl-propyI-carbamoyl)-benzoylamino]
2-phenyl-ethyl}-(2-phenylcarb- 5 amoyl_-propyl`,-phosphinic acid, j (R)-1-
[3-(methyl-pentyl-carbamoyl)-benzoylamino],
-2-phenyl-ethyl}-(2-phenylcarb- amoyl-propyl)-phosphinic acid, [
(R)-I-(3-dipenpylcarbamoyl-benzoylamino)-2-phenyl-ethyl]
-(2-phenylcarbamo)l- propyI)-phosphinic acid, 10
[(R)-1-(3-dipropylcarbamoyl-5-methyl-benzoylamino)-2-phenyl-ethyl]-(2-ph
enylcarb- amoyl-propyI)-phosphinic acid, { (R)-1-[
3-(2-oxo-pyrrolidin-l-yl)-5-propoxy-benzoylamino] -2-phenyl-ethyl}-(2-
phenylcarbamoyl-propyI)-phosphinic acid, { (R)-1- [(
1-but)7l-1I-I-indole-6-carb onyl) -amino] -2-phenyI-ethyl}-(2-phenylcarb
amo)rl- 15 propyl),phosphinic acid,
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-p-tolylcarbamoy
l, butyl)- phosphinic acid, [
1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] -(3-methyl-2-p-
tol)rlcarbamoyl-butyl)-phosphinic acid, 20
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-phenyl-2-p-
tolylcarbamoyl-ethyl)-phosphinic acid, [
(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyI]
-(2-phenylcarbamoyl- propyl)-phosphini.c add, [
(R)-1-(3-dipropylcarbamoyl-benzoylamino) -2-phenyl-ethyl]
-((S)-2-phenylcarb amoyl- 25 propyI)-phosphinic acid, [
(R)-1-(3-dipropylcarbamoyl-b enzo)lamino)-2-phenyl-ethyl] -(2-p-tol)Tlcarb
amoyl- propyl)-phosphinic acid,
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]
-((S)-2-p-tolylcarbamoyl- propyl)-phosphinic acid, 30
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-((R)-2-p-tolylc
arbamoyl- propyl)-phosphinic acid, [(R)-1-(3-d
prop5dcarbamoyl-benzoylam no)-2-phenyl-ethyl]-(2-isobutylcarbamoyl-
propyl)-phosphinic acid, [(R)-l-(3-dipropylcarbamoyl benzoylam
no)-2-phenyI-ethyI]-[2-(3-methyi-butylcarb- 



35 amoyl)-propyl]-phosphini.c acid, - 28 -
[2-(3,3-dimethyl-buty1carbamoyl)-propyl] - [ (R)-1-(3-dipropylcarbamoyl
benzoylamino)-2-phenyl-ethyl] -phosphinic acid, [
(R)-I-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]
-[2-(4,4,4-triflu.oro-batyl- carbamoyl)-propyl]-phosphinic acid, 5
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(3,3,4,4-tetr
afluoro- butylcarbamoyl)-propyI]-phosphinic acid, [ (R)-1.-(3
-dipropylcarbamoyl-benzoylamino) -2-phenyl-ethyl] -[2-(2,2,3
,3,4,4,4-hepta- fluoro-butylcarbamoyl)-propyl]-phosphinic acid,
(2-cyclohexylcarbamoyl-propyl)-[
(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2 10 phenyl-ethyl]-phosphinic
acid,  [2-(2-cydohexyl-ethylcarbamoyl)-propyl]-[
(R)-1-(3-dipropylcarbamoyl- benzoylamino)-2-phenyl-ethyl]-phosphinic
acid, [ (R)-1-(3-dipropylcarbamoyl-benzoylamino) -2-phenyl-ethyl] - [2-
(4-h)Tdroxv- phenylcarbamoyI)-propyl]-phosphinic acid, 15
[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(4-methoxy-
phenvl- carbamoyl)-propyl]-phosphinic acid, [
(R)-l-(3-dipropylcarbamoyl-benzo)rlamino) -2-phenyl-ethyl] - [2-
(pyridin-2-ylcarb- amoyl)-propyl]-phosphinic acid, [
(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(5-methyl-py
ridin-2- 20 ylcarbamo)rl)-propyll-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;
RZ 0 4 2 HZN~CH- _ CHz,C~ C-N.R (II)  0 OH R3 H wherein  



R2 is (C1-C5)-alkyl or phenyl; R3 is hydrogen, (C1-C5)-alkyl,
O-(C3-C5)-allryl or phenyl; and R' is (C,-C5)-allcyl, (C3-C6)-cycloall-yl,
phenyl, p}aidyi, or indolyl;  30 with a compound of formula III R'-COR1 (Iii)
wherein R' is aryl or heteroaryl; and 9  R10 is halogen or OH; and, if
desired, converting the resulting compound into a pharmaceutically
acceptable  salt; or comprising reacting a compound of formula XI  0
CH,R2 0  C~ CH N R (XI) O OH R3  wherein R' is aryl or heteroaryl; R2 is
(C.-C5)-allcyI or phenyl; R3 is hydrogen, (C1-C5)-alkyl, O-(Cl-Cs)-allcoxy
or phenyl;  to with a compound of formula XII H2N-R4 (XII)  wherein R4 is
(Cl-C;6)-all~,l,,(C3-C6)-cycloall~rl; phenyl; pyridyl or indolyl, and, if
desired, converting the resulting compound into a pharmaceutically
acceptable  15 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  20 related to
the inhibition of (3-secretase. 10. A pharmaceutical composition
containing a compound of formula I 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  25
disease. 


