-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
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) @@ﬁﬁ%@@ﬂ%‘%ﬁfm& Qe%%rééf’yl Re is (CI-Cs)-alkyl or phenyl,

R3 is hydrogen, (CI-Cs)-alkyl, O-(C;-C3)-alkyl or phenyl; R" is

(Clredaiyhn ©3:C6)cybloaliylx phehykrpyityk, orineetylfdatytiisreparation,

pheaylwdhichd it Substitute tituent selected from__ .
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CCONRBREINAERSF SIS hydrogen or (C,-C3)-aliryl and R6 is
unsubstituted (CI-Cs)-alyi or (CI-Cs)-alkyl substituted by phen)l;

"heterearyl’ i substituted qr substituted hy (CI-C5)-alkyl; "(CI-C,}-alkyl"
or%ﬁcﬁ%%)%; %/ﬁ“%eﬂen]ss r%%i%}t%ecf Oégr}%ou%léﬁt(ﬂ% l)llkié(l:jsubstituent selected

from phenyl, COOH, COOCHB a ,§éQI-Cs)-'alk l; and to

pharmaceutically acceptableiisalts: rF.‘w“ereof. Examples for heteroaryl include
indolyl, ouinolinyl, isodui Qhﬁyiparfa"pygdglhg[hefther@ﬁaryl maybe (0
unsubstituted or substituted bnyCI-@'s)igjhyl.g% used herein, the term

"alkyl" denotes a saturated straight: or branched-chain allryi group

copfaining from :. to 6 carbon atoms, for example, methyl, ethyl, propyl,
Isopropyl, P.-butyl, I-bll7<:1, 1-'D litvl, t-bliry: and the flue. All:~'1 maybe
unBubgtititearoreéensatittited by a substituent selected from phenyl,

CQAON;; COOCH3RNG Spifenis)-alkyl. -2- The term "cycloalkyl" denotes a

sajprated carbocyelic group SOMARNG3 0 7 parbon.
R* s {C=Cg)-alkyl, {Cs-Cej-cycloalicyl, phenyl, pyridyl, or indoly};
“aryl” is phenvl which is unsubstituted or substituted by a substituent selected from OH,
halogen, (C;-Cs)-alkyl, O-(C;-Cs)-alkyl, pyrrolidony! and C(O)NRRS, wherein R’ is
hydrogen or (C;-Cs)-alicyl and R is unisubstituted (C)~Cs-alicyl or (C;-Cs)-alkyl
substituted by phenvl;

“heteroaryl” is unsubstituted or substituted by (C;-Cs)-alkyl;

"y -Csi-alleyl” or (C-Cei-allovl 1s unsubstituted or substituted by a substituent selected
from phenvi, COOH, COOCH s and $-{C,~Cs)-alkyl;

and to pharmaceutically acceptable salts thereof

Examples for hetercaryl include indolyl, quinolinyl, isoquinolinyl and pyridyl. The

heteroaryl may be unsubstituted or substituted by {C;-Cs)-alkyl.

As used hersin, the term "alkyl" denotes & saturated straight- or branched-chain alkoyl

group containing from 1 to & carbon atorms, for example, methvl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, 2-butyl, t-butyl and the like. Alkyl may be unsubstituted or subsututed by

a substitnent selected from phenvl, COOH, COOCH; and $-(Cy-Cs-alkyl.



atoms. Examples include cyclopropyl, cyclobutyl cyclopentyl and

cyclohexyl. Examples of halogen include ﬂu%rlne chlorine, iodine and

brobhinésTAs phaeiide yticallys acotptabie sail&the]ﬁegl‘tayb egnideitigédo 7 carbon

the [ ni an be prepar d, e.d b
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otassjum hydrogen carbonates, aqueous solutions of sodlum or

pot S Y e (gﬁh’é’%‘ﬁﬁjtﬁ%%@%ﬂﬂ%@ﬁ@éﬂﬁﬁf&mmes e.g.

trimethyl.amine or triethylamine. In one embodiment the present

disdlesiwerprovidesly eomprabhchﬂtsfdﬁrmﬁmbwheggb‘e Rséd ehegibtafl efetal or

forrgllillgl R7| dro en, IYI or C,-C4)-a
Rs Is OH(gﬁ é?go%ﬁgg Cﬁ(% Rp 6’ ei’el I}f‘ ydrgoﬂésendc’m SAtvien

(ClIE)EaIRY AR QQ’GIC@E(@I@S)-@FH@‘IWI mmmmwmmwypnmw aqueous

an@&i&tﬂ@d@@&ﬂﬁﬁ:@@(%&%@ﬁ’h @:%&9&'9%&%1@%#1%@%@% RiEsE i onia or of
disclosure %v VIdestayjompound of formula | wherein R' is a group of

forMitHE &) Wh BB Y 1A RPo B Y 19%)-alkyl; RE is -C(O)NRSP,6

wherein R5 is hydrogen or (CI-C5)-alkyl and R6 is (CI-Cs)-alkyl or
-CH2sHe Ry etieraRoths tsstnodisnlolrstiftandthe cenmbodinehithe presesin R' is a
disciesirerpsanigdesa compound of formula | 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 proyides a compound of formula |

wherein R' is a group of formula{& wherein R7 is hydrogen or
onyI; and R9 is hydrogen or (a)

O-(C-C4)-alkyl; R5isOH or p
(CI-CS}-allyi. In one embogjinentithe présent disclosure provides a

compound of formula | wherein R' is heteroaryl or heteroaryl substituted
by (ﬁﬁx@&)ral kyl. In another embodiment the 3 present disclosure

- pro u 0 R1 idolyl substituted by (C;

-C5)- ?l (C)%@q%% %yl(f: 2 mﬂtnﬁg rbﬁééﬁrﬁght the present
dlsc?osuﬁéqf’?o)?}@‘ RPN TG A i iR Irdspgen or (Ci-Cs)-aliyl and R’
1-butyl- Haqelf@yj -QnguinRaglin-2ylinpeeemuadimsnithepresent

dISCkQ,S %?gé%%so? (c(gnlp?uaﬁsi pf formula | wherein R"

In another embodiment the present disclosure 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(OINRRS
wherein R’ is hydrogen or (G;-Cs)-alkvl and R® is (C;-Cs)-alkyl ar -CHaphenyl; and B is
hydrogen.

In still another embodiment the present disclosure provides a compound of formuia I
: 1: oo 1 ¢ ] ' [ —~ 'l
wherein R! is a group of formula {2) wherein R’ is hydrogen or (Cy-Cs)-alicvh; R is
i 5 6 A 5 6 kS .
-C{OYNRR® wherein R’ and R® are {C,-Cs)-alkyl; and R® is hydrogen.

In another embodiment the present disclosure provides a compound of formula | wherein
i - X . T — B -
R'is a group of formula (2) wherein R’ is hivdrogen or O-(C;-Cy)-alkyh R” is OH or
1 9. 1
pyrrolidonvh; and R is hydrogen or (C;-Csl-alkyl,
In one embodiment the present disclosure provides a compound of formula T wherein R’

is heteroaryl or heteroaryl substituted by (C)-Cs)-aliyl. In another embodiment the



is phenyl which is unsubstituted or substitutéd with fluorine. In another

embagimaidie. prosent disslasurecprovides paonepondigf fRmladed vy (¢,
wherein R' is C,,-CS)-aﬂ%lmwhlch is unsubstituted or substitutéd with S-(C ™~

t-CEya Tl Fi Bhe ShiBO ARt TRE PrRSENT BRI splRsyiagE s des 2 compound of
compotatdfefonnitla [ wheteidREig! hydiagein, {&]-Cs)-alkyl or phenyl. In
another embodiment the present disclosure provides a compound of

formua: lembereianRiis hydhaaamothGrizalid which is, pnsubstituted or. -
substyted by phenyl, COOH o1 COQUHS o it e S S

embodiment the preseit- RGeS R VB eRnEcof forrsiigT embodiment the
whe@*mmi@?hwm@eﬁdmemmeﬂiﬁybﬁ%ﬁﬁﬂm,xﬁt&ﬁamh@fg@yiasyaikyl which is
CHZCQ0H.Qr.6H,Q00CH%. J|.n still', another embodiment the present
discifosuretgr&/% égggéé%%odu\ﬁ Sh'o‘f formuta T Wherein R' is methyl. In one
embodiment the present disclosure provides a compound of formula |
whétéit RPR LRSHb Eated (I se B IRyR Ve Co yampt substiuted bl ore ok is
more substitderts-selected fonthalogen:MiiEmGonaky)an a5l ke
-cgcloallyl, unsubstituted phenyl, phenyl substituted by one or more (G, =
-CSETS%’I%%"i‘\‘}gé’)%é‘zgo‘?yfguﬁl‘é%ﬁm%b&?l& s & HHGPE Te-C ) atkpliah which is
anomeaﬁéﬁﬂﬁbmdﬁmmt.lﬁw’mééqtgdismjﬁsﬁl@@ﬁﬁ)‘ddé@&}m{@pﬂl@&@ﬁ. In still another
formula LNErFiRL s Hnpkhsliued (s GOLall IR S AN here i
embodiment the !p‘?‘eseqnt1 éﬁsclosuﬁe prow&eg a compound of formula |
whefSiT RETs RBSHrEpiniso BORTE TS0 eryl brb (56he s AAbtveCHCOOCH;. In sl
embadiment e RIEsEDpAstosuisBIOUAer:2 compoind of IR nerein &
Whe{Sean me{ﬁq (C; -C6)-al tyl substituted by one or more substituents
selectéd rorm 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 ttedbyodmenribear rtalitCoesT-atkyl i apotrereshbodinnt werein R’
presgntiseloske: provides a~compound g formulal wherelin B4 I8 - substituents
methyl substituted by phenyl or I§QX%%Z§]|§| substituted by methyl; ethyl
substTtea by & étd é’x?l,%yﬁ&ﬁ‘yr@r‘ Bty larTine “HropYrTsuBSRIBE I Phenys
pherplorgimethytphernyt, @i yhsubiSifutag-By-fluosinB.oky 006! substtuted by one or
O LB RO SIS OIS & OB B ST compound
wherein R 7is, Cyclohexyl: fr] one embodiment the present disciosure o
provide S EESMpBHAEE! formutainaieisin R4 surdabstituted phshyt ombodiment the
p henﬂ'&éﬂﬁiiﬁdl@ﬁﬁ?@)@@b‘ld@ HGinGe)nalkyainunsubstitvied ' (Cianalleydbutyl, isopentyi or
(C:-Coyalion subatinuted by haloden: Q:(GIEAkalley, 1, 000(C1-05)-

compound of formuta [ wherein B 15 (C; -Ce}-alkyl substiruted by onez or mors

substituents selected from halogen, N[{C, ~Cg)-alkylls, { Cs-Cg)-cycioalial, unsubstitied

phenyl, phenyl substituted by one or more (C,-Csl-alkyl, and isoxazolyl substituted by



--‘)a..
allyL In another embodiment the present disclosure provides a compound
of farmulad-wiaerein R is; another embodiment the present
disclosure pﬁdﬁ?%%ﬁ%ﬁ%ﬁ%ﬁh %nf%/hv BiEH EiElsenprgidssar
ted-gripotaimethetiatineimestiyk’ isebuty tfinareristayl methoxv, . ;.1
etnsqjggzitggeggongg%tq 1, Inlosrllle erpbo iment the present disclosure _ _
provides a corﬁpp“un offormuia WheTSih R R PR UB S8 ByRRIt:Bins: propy]
yTiRASIbs e sy hethiie bonehemiiodirsent he presentdisalosyre
prayigdes | Of. < herein R1is a Group of formulala = |
e i o e (e B (e T B e B
pyitbR¥ERYEr -C(O)NR5R6 wherein R' is hydrogen or (Cl- C-)alk-v, and
R is (C1-C5)-allcyl or (CI-C;)-altiy'. substituted bynhenyl, and yl; Rsis
hydm.gwm@h?@ﬁ}aﬂﬂsdsoga?wﬁg}%ﬁ&hﬁ@a&wﬁﬁ&téi@ﬁ_ﬂ)@hga [ wherein R’
su ith fluorine or is r-aA al which js ynsubs-ituted or o
T T o TRt 16 L g unscbstuned
phéfytandlR's ((nsubsaliotent (OB ally 4Gt E 6D alkir Subslitated by (C,-Cs -
onejpfmore 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
-aliyrl Or = Psubstituted puriayl or pyridyi substituted Inv metn i'l. In
another embodiment the present disclosure provides a compound of
formula | wherein is a group offonin’'ll.a , whe-eir. R' and are hydrogen;
and or RS is -C(nti5R why ....L Ris _rydroge, Or al d aid. 1 is Ct,
",L_-C5)-al:'TI SIID_iitutedh pheni; r-iS rhe_ny



[
()

1
in

e

3

Ty
o

d 30R,c~r0"-:-c.5c.1.! yr/h"C_l;anall, hUl11SUDS" SL.Gs _iz0 .rp

one C."10. ...urSal~'.--6froaloi N (C-c)llcy, cvs.10al

"Insubs__ u.Ld”n.yl. v7.rasuslledrefOneOnu.e'1150:nl;:~h

catel i ore 1ns | hal0 _en; ~-(ri-CJ-alk it .O- liLI'J (i~i-(".j )-all~I'y; ..

L Bist{DS tinbigdnppths Tt ©r gt loprd pyowdbsagmatonyrationghiy] pheren R is
embadimentthe presentdisslostueRiavides-a sompeund of formula |

wheréin R is Irid01yl SnDStStuted by I_,a-L.j j-ail r1, Or g ii7II0tirivl; e
phenyho R i€ (PETE : SRR dnds R ROBhenyEIH Bhevenibodiment theno: menyh
Riesent disglosure providesicompeung.af.farmuladiselected from
{(R)-1-(3-(nze+hyl-prop-carbamoyl)-benzol%lamno 2-phenyl-ethITl;
-{2-phenylcab- to amoyl-propl|%i)- ini ' -ir[3-§ ! i R
B b o ol e e T S Aot &
amoykpropylephosphinicreidy] (R)NHBEpetitieatbamol %l
benzoylamno)-2-phen)Tl-ethyl]-(2-phenylcarbamolTI- PLOPYI) Phosni is

agithrke iR in3 dirropyaaibamayt-provehkylsherzoylado A G)2uihenyerein

euyl _-(2-phen|°/<;lgq_rbq—.£§1mq_i_-RLQ ¥I)-phosphin c acid, JIr_i

A=l §FPAGIEP [y D5 0D07=CT-blIZOI%lal T11ROf
--'2JnaPiRiset RS (L5 ) pllenyl: AHDanaoy-pkopl%i)-phosphiriic acid,
~DI!T|?I&r@%ﬁ%ﬂ%—ﬁ?gg&%%quié% XI{GJRZWMQIRS is hydrogen or {Cy-Cs)-allyl and
~CI|*|-121-Q eRtTlcalri3aR10VI- 2G propv.J-p_ll.OSplllrglc as’', .
Q1prép-ELCHD @ MGV Bredzov= -AiFd 0RDSLhFEH DT iDefRT 2 2RS
tOyIcq;Dl@m@%@égﬂ) ¢phosphmig acid, 1-(_ -sDLOp1%1CcrDarnOSTI-D
enZOiTialni? O_);-.EﬁheP.vi;eﬂ']Q_‘l;;ég-n?etr’l'S[:;Z- % fuariae of is (Cy-Co)-allst
tolyicatBAMSY  Bitd: FRfiosphinie Zeid T (L EpropycarDaniop: = =/
~enzoytahrie):2spheitylbed i (whersldagh S-(C;-Cs)-alicyl;

1%, 1c3mamayethyD-phosE Ninic.8¢id.
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R* 15 uneubstituted (C-Cel-aliorh (Ci-Cy)-alkyl substituted by one or more substinzents

selected from halogen, N{(C,-Csl-allolls, (Cs-Co)-cycloalkyl, unsubstitutad phenyl,
phenyl substituted by one or more (C;-Cs)-allyl, and isoxazelyl substituted by one
or more {C;-Cs)-alleyl; cvelohexyl tinsubstituted phenyl or phenyl substituted by
OH, N[{(Cy-Ce-alicylls, unsubstituted (O -Cej-alleyl, (Cy-Cel-alliyl substituted by
halogen; O-(C-Cyj-alityl or COOLC,-Ts)-alleyl; unsubstituted pyridyl o pymdvl

substituted by methyl

In another embodiment the present disclosure provides a compound of formula
wherein
B isagroup of formula {a} wherein
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iri_ pro awl(-Ph ~, cr, n;_;.ic acid, -5 '~ .J Q1'ZSO'~ %t~arb aii70; o
%bER B aE0-6vi- profyl-IpRdspniiniclmursyistituted pyridyl or pymcdy.
~~-~sfon=icarbam0sr -benzoglamu~o; " "bent’ ~yI?-

~-isobnt~rlcarbamoirl- propyri)-phosp_ dic acid, ijp~l_i_%__dipro jri

Oarbarrlo r~~-De?1Z0ylarglli i~=pr sphasplinic.addinersin,
d‘l‘?ﬁ%ﬂm@%’.‘iﬁﬁ’%(t:}éerglé%]%%y%ééé’%e Qi{g%(%ggg{ b1- arba:ngc};&)q}il-gl b
gazoylamina) suphen'Clitathi,~-prasphintcatid)inihj-1 In-i'[170'~Ji'lca™D
aP'Zlg)SPg:;_JV{EnZOViaIWlIIO' C-i7_~.e"V rtl)rl |_f2 (4,4;4- ifuoro vutyi- O ¢
'o‘qmov? -propyi'l p'nospn ni acid, 1Q- \~ Gi1'O'DI%1::a7b a: _n OZri
BnZe-+fi2- GTHEB) 2ph=. ri-shyly 33, tetSafluoia- b; tyicarb inoTi)-
rgpyilgpgwb niic a d, (R)-1 (
dipropgtcarbamoyl-benzoy,la.mino)-i-pheny'-ethpl’, (r ,2,2,5, 4,4,4-hepta
fluoro-bu 7d,carbal = Pronyil..-pl:205Dhini Tl - cted from
G b e <1

b?R) ZOSHaRILFLOMo Py phbS iy Pathy Tptospt L PRI Bficy iyl H-{2-phenylearb -
I"-|_-cydohex:s seihvicazbamoykpropyij-!,(R)- -'(3-dipropy carban?0PI1_

b ENIZO(riart™.i,0 )-~.-nhcn Fri_P~'rl2rl Dhosp injc acid, Ri, ., Cemvicar
CETOP TR BIRBERZI FRIRG 87 RSSO 20 Bilenvicart &mo '~~~
j%I)-prep3i-prohesphiitiadid. 4R~ (3-dinropyicarba 10RI-benzojTlamino
I qpﬁjl 'ng%ﬁpo% avl-
2DLIE-ET P~

p 1ca -DL|

propylj-phosphinic acid,

OiTrain 'T1

[(R)-1-(3-dipropvicarbamoyl-5-methyl -benzoylamino }-2-phenyi-ethyl] ~(2-phenyicarh-
amovi-propyll-phosphinic acid,

{(R)-1-13-(2-0xo-pyrrofidin-1-70-5-propoxy-benzoylamine]-2-phenyi-ethyl - (2-
phenvicarbamovl-propyli-phosphinic acid,

-

- T : TT e A -~ 1 . LS - & e 1 I IR, IR, |
{(R)-1-]{1-butyl-1H-indole-6-carbonyl)-amino]-2-phenyl-ethyl;-(2-phenylcarbamoyi-

propylj-phosphinic acid,
ar it 3 5§ - A =1 T L P ] e gt
[1-(3-dipropylcarbamoyl-benzoviamino)-2-phenyl-etnyl]-{2-p-tolylcarbamoyi-butyl -

phosphinic acid,

o

'1-(5-dipropyicarbamoyi-Denzoviamine)-2-phenvi-ethyl-(3-methyi-2-p-
olylcarbamoyi-butyl)-phosphinic acid,

= i 1 % a

1-(3-dipropvicarbamovl-benzovlamino - 2-phenvi-ethyl)-(2-phenyl-2-p-
h ~ L L ’ . B = ; ‘ <

\ 3 i PPy S oY ! PSR S e
tolvicaroamovi-ethvl -ponosphimc aad,

3 1 - ki o3 T e N el [ R e s T T L R . =

(R)-1-{3-dipropylcarbamovi-benzoviamine j-2-phenyi-etayij-{ Z-phenyicardamof:
R AT
DPIOPYL)-DROSpIINIC alll,

n A ) o P SRR TR L UL S L SRS AP IR SPNp O S
"{R)-1-{3-dipropylcarbamoyl-benzoylamino j-2-phenyl-ethyl!-((5)-2-phenyicarpamoy:
Lo " £y L4 ¥ ¢ E - B B - -

T - s}
DOV -DLOSPINRIC acld,
: h 5 Y 1.0 rTantdl 1 LT % RN, S St 1 T (o ST sy v S Y i
[(Ry-1-(3-dipropylcerbamoyi-benzovlaming - 2-phenvi-etoyi |- 2-p-tolylcarbamoyi-

T(Ry-1-{3-dipropvlearbamarl-benzoviaming j-2-phenvi-ethyl; - ({5)-2-p-tolvlcarbamovi-
LAAENS T m e e s s S Py B JTE MR ‘ ‘



"r~T1 _ S%lcarb '2 J arnald)-prop,%i?-phosphiiiic acid, i.R, r-r_.1p

LO'1zri:,ci"b ~.0 r~ S1Z.N%ID..r1i'?G; ~h i) _u.i: ,D-=i"1 ~:-p’;L.t"In- - 25

ospP_' ¢ acid and Y:-car,LL_,a0??i-b~_zo fam.no ta ri,-nnospmmc ama.

A further object of the disclosure are all forms of optically. pure . .
enantiomers T a1 EB0 B0 SEEC AT o BB MY Cfet - UiBr TolR & bamorh
secongk-aspeets there.is prayided a process for the preparation of

compoungds.of formula |_comprising reacting.compound of formula Il ~Cn -
B B P TG00 b B R e B SR e O (oS akgr e
nhenyhrapd, Rhiss{€=Cs)=al]ytl, (G-Csj-cy>cloalh'yrh phenyl, pyridvl, or

indolyls 5 Yk, 2 sompaun LRI R-COR.ml Wrereln R.iond. iy
or heteroainrt; and R1 is halogen or OH; 10 and, if desired, converting the -

- = 1

resultifg eBmpoeUTH 6 @ pRaTFaceutically acceptable sit. The reaction
may-take placejn the-presenceofapaelivating: agent-ang.an: additive.
Examples for an ac teat ng agent.include, dieyclahexylcarbodiimide
and” RSREEYIC ZTRBr omy -Gy 4557 ba it e hydrochioride.
Ex&fples¥atanmdditiveringdide 45 khutrOk §sDenfOthd ZOid 1A basérerc-butyi-
oL-a trig&%&@; %r%bgft-l&:ﬂyg%%eafmdl De present. The reaction may
take place in the preseﬁce of'a solvent, e.g. an ether, e.g. tetrahydro-
furdae: rhe dEmpsratorerayheathe TaRge offr6AT20E 10606, - 6f tetratuoro-
from Zggdga%ome&gm@wﬁg@mﬁqg%@ LIl are commerdaliy

available or may'oe prepared according . . . . . . .
%ﬁ%,t")—1-’\‘ﬁ—@p%p;ﬂ&f@&%ﬁ—Denzoga'a ine i-2-phenvi-ethyl]-[2-(2.2.3,3,4,4 4-hepta-

i e il -

(})

fluoro-burylcarbamoyl-propyl-pliosphinic acid,

15 {2-cycoherylcarbamoyi-propyli-| (R)- 1 ~(3-dipropylecarbamovi-benzoyiammo-2-
phenyi-etnyl)-phosphinic add,
[2-(2-cyclohexyi-ethylcarbamovl)-propyl- [ (R)-1-(3-dipropvicarhbamovi-
benzoylaming-2-phenyl-ethvll-phosphinic acid,
RN (A A rneh g T _ e o S e R S e P S B I By N 9, B SR
[(R)-1-(3-dipropylearbamoyi-benzoviaming j-2-phenvl-ethyl] - 2-(4-hydroxy-
26 phenvicarbamoyl)-propyll-phosphuinic acid,
[(R)-1-(3-dipropvicarbamoyl-benzovieamine i-2-phenvl-ethvl} - 2-(4-methoxy-phenyl-
carbamoy!l-propyli-phosphinic acid,
[N T3S U, S S PO SRy [P Y2 ophenvl-ethvl -l 2-{nimdin- 2 -icarh
L) ¢—-\:>—CL-.:£JI‘CJP “5’1\_3_1 LJQD.’J.OJHL" DETLVZD ’\?J. arrlinio }"“_‘p.ﬂ\_u ‘\J‘J‘\.T_“i;'} - L.;‘W\pl\‘ .lL’\_‘_.:.D"._'"’\_/Jb Tl
2movli-provvll-ohosphinic acd
amoylj-propyl]-phosphinic acd,
25 [(R)-1-{3-dipropvicarbarmevl-benzoyviaming )-2-phenvi-sthyll-[2-(S-methvl-pyridin-2-
Vicarbamovl-propyll-phosphinic acnd and
P i) % 3 A S R T T _a L) o - v ey - o
(2-bengvlcarbamovi-propyil-[{Ri-1-{ 2-dipropylearbamovi-benzovlamine - 2-phenvi-
sthrl -phosphinic acid.
A further object of the disclosure are all forms of optically pure enantiomers or diasteree-
3¢ meric mimturss for compounds of Inrmuia 1

In a second aspect, there is provided a process for the preparation of compounds of formula I

comprising reacting compound of formula II
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20 to procedures known to the skilled artisan, e.g.
\-meta'iyl-_h-propyl-Isop.htl";aiarmc acid, N, -c prrnt i-iso hLiiaa is acid,
Ye "M L>' -dipt opt i-isoph™11laia i acid, N-p -1rl N-props. Lsoph,aam,c
acid and _!'~?_ ~-drnen~ !-Isopns,alami, acid ma)-be prepared according

t El§rr(§1r"?“Jcedur¢=) as disclosed is Taylor and Spooner, J. Ot ' glICllimra and :

00 disChefms:tiy] 31012274427 1 1990); J on -ny Ir6hd'S -J-p Opor
thenZQIc aid may. - 5 be pr pared according toythe procedure as W
(ggsefg%%@gy%/dﬁfé%%gh% 'indol 6;32%){]09)( doﬁg:%éi%érnlnayw be pr pared as
disclbé inwoi3l0Le; 096 ThE Ebthpotnts BFIsHa i 4E hew and also
ar-erbedimentiof the-present disclosure. They maT')2 _
_eavilgacompoundc:fo mu\,gl_? 7.r.1:J O OH h"is a pro ectng _,0-- BCC; T
alR:__,C ,4lyrethe abo ean in gs, with a strong mineral acid; g. '
agueelrs i, h'Cl~ or K BY, or w?th, E .g., triflluoro acetic acld, 1 a solve i,
e-.g. k%%@&%%%%%@ds the r ange_ of .Tom 20C to '100C; -at 20C.
Tﬁg compounds of formula Tv are new and also an embodiment at the
presehbahselosufé-They may be prepared by reacting a compound of
10 fermulpdvsRH; R-OH) tpp-Eblitint &-:0Hwhesein Rand-R-havetheceptable
abo,ye meanings, with a compound of formula Vi O N Ra H~ -have the
affove meanings. | o wherein R' and Ra Michael addition of the
pn.OsphSilc acids, be. compounds of formllia V, to the acl'_ amides,
copouaAde offorioVCE ig St abl 3 Drgahonict Chehtied6221 24 2000)) =

C&8Ramples for an activeting agent include dicycloherylearbodiimide and N-{3-dimethyl-

(W31

aminopropylj-N'-ethyl-carbodiimide hydrochloride. Examples for an additive include

p—
L

1-bydroxy-benzotriazole: A base, e.g. a triallovlamine, e.g. triethylamine; may be present. -

The reaction may take place in the presence of 2 solvent, e.g. an ether, e.g. tetrahyare-

furane. The temperature may be in the range of from 20°C to 60°C, or of from 20°C to

40°C.

The compounds of formula ITI are commercially available or may be prepared according

26 to procedures known to the skilled artisan, e.g. Nemethyl-N-propyl-isophthalamic acic,
-

N,N-dipropyi-isophthalamic acid, 3-methyl- N, N-dipropvi-isophthalamic acid, N-pentyl-
N-propyl-isophtalamic acid and N, N-dipentvl-isophthalamic acid may be prepared

according to a procedure as disclosed In Tavlor and Spooner, | of Agricultural and Food
Chemistry, 38;1422-1427 {1990); 3-[2-oxo-pyrrolidin- 1-y1)-3-propoxy-benzoic add may

» s : Al A b 1 b BT AT b u| o
25 bepreparsd according to the procedure as disclosed in WO 03/0435,915; and L-puty-

o - 11 A OV S S, (SN S ATV 1P AN -
indole-S-carboxviic acid mav e prepared as disclossd in WO (03/040.09¢8.

The compounds of formula II are new and also an embodiment of the present disclosure.
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be effected in the presence of hexamethyldisilazane at a temperature in
the range 0 from 20C to 150C, or at, e.g., _10C. ,._ The compounds Of
formula | at known or care he pi7 pared by methods known in the art, e.g.

,n treatment of the malgmc acids, ca pqunds f formula VIl HOOCH,.,
V@éém—ﬁnwmfﬁﬁﬁawéﬁyaﬁﬁds | et 31, ‘a7hdve) ol Gwed hohT o ace
cqaversioneithe a (THoCacids tertheacdamides. 20 Compounuis Offor 10°C, or at
2@% _lay be zvEp a_edb e_ctin compound offormula | ~~ CHIP C "710)

h a compound of formula Rt"-O-1 "LL> w erein RLi is a protecting

group, E.S. B3c E.Q. vthh Boc),0 Sam.pson and Bartlett, Biochemist y
0005511090 and A basE SUCHTH, ek aamFme SEREn NP At SoTvetit
ke G EGhQrMEe Bt Rb AL MPARALE. B B Aae Rf{iem/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 soWéﬁ mixture late a ketone and, an
alcohol, met vie r5lietone and MéQzi, teigive the corresponding salts (V)
which can be recrystallized froit hg solvent mixture as described
above. Desalting affords the enantiomericallypare (>95%)
(R)-enantiomers qf t'he compounds of formula V. Novel compounds of
formdn\k eagd 10 eompPoundslnpand %5 below, are also an
embodiment.ofthe fresent invention. The compounds of formula = can be
preparedbyreacting a compound of formula Di CH-R'CH 7HHN (IXI O
OH Riz wherein RL2 is diphenzrinlethyl 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 i@i@%(f:w@xfel compounds of formula Z ii?, V1
e.g. campounds 'x111-2 and 7- 11F\1-4 betow, are .also an embodiment of
the present invention.

10 wherein R® and B* have the above meanings.

Michael addition of the phosphinic acidsg, Le. compounds of formula V, to the acrvi-
amides, compounds of formula VI [Lin et al, I. Organomet. Chern. 646:212 (2002)] can
be effected in the presence of hexamethyidisilazane at 2 temperature in the range of from

NOF™ o T OO e qd e
20°C 10 150 C, OT ay, £.8., Livi.

15 The L.O"QT')OLDGG of formula VI are HAQV\L Or Can "!6 PTEW&"‘EC‘. DV "'R“TI?LOC’J% imownin the

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

with formaldehyde and HIN{Et ] (Liv

acids to the acrviamides.

3 Eagey Ve NF wmmmr b - " - i - J TTT
20 \.)O:.:DOL—PCS QT IO0TmIUE YV INay oL pIgpared b OO 2 Compot und of formimte Vil
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The compounds of formula Di can be prepared by rearing a compound of
formulaX R9" OH_CH C) with, a rotected amine, g # ph en dm *r |
amine hy'rOChioride, and 7hospninic acid, 920 ., 50% aqueous phosr anic
acid [Barks _1., I. Ch m. Soc Perlin Trans. 1:2343 19&”"i'in a solvent .u e
ViaterorarERY pivateinat A € e atiteintie fan BrFOEHoMBOO 162 Foc 2.8
100C 8.9s,@t 100 Ngvel campounds of forniue keompounas - and. 1a & such as an
L. d o W. are also an embo_ren Q,he rrres in-\- ntion. Inanother .
efhbidiHent the' présEht diSERSUNE provides’a Pfocess 1or e praparation” e o
of-ds-aUMpEENTS o isHulas2 WnTHeTracipganconfifotinale Oreatiadt anived using 2
1v~v 2IINIF:CuOH-OH P HOCDHR' wherein R jsarylor . . . .
R AR (-0 o7 Bl RIS Rydrogan, (G0 Coy Ak, = e
OsExCmsalxaxy oriphengixiwithikcompoundrof formudacilER., roghylsthyilketons
wherein Bd o (GLGEAIM. (Cotalcygoalind, pherd DI O INJON 0 o
aﬁa, f desiréd, converting, the resufting compound into a pharmaceutically
acesprabrErEaR FHETSHtiorTEy rice priceliftidpresenceBram!ly purs (>95%)
activating agentardan-additive.dExamplesfor an.activating.ageniinetde v, e.q.
dicydohe;.-JTIga}rbo%ﬁdeeﬁanqN-t:-?dirnprt\yl%am isopropyl)-?~-e hyl . _
10 cafgbaride Hydrothionide SExaRpies for an addivetinchiae T8 =" =70

LA

4

The compounds of formula VIII can be prepared by reacting a compound of formula [

L
LrH;R

MNP

P (I3
5 O OH

1 : 2 s " r21 . e ot T mm e mw TTT T LT
wherein R is diphenyimethvl with 2 strong mineral acid such as HI, HC or HBr, e.g.
aqueous HET, at a temperature in the range of from 50°C to 100°C, e.g., at 100°C or at

15 105°C. Novel compounds of formula VIIL, e.g. com and VI[I-4 below, are
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1

also an embodiment of the present invention.

The compounds of formuala IX can be prepared by reacting 2 compound of formule X
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CH

. , . . r S ROy 5 IR
with a protected amine, &.c. dinhenvirmethviamine hycérochloride, and phospiinic acd,
I 2 S8 23T ( . , I

-

20 e, 50% agqueouns phosphinic acid [(Baviis et 2., . Chem. Soc., Perkin

s8]

£ Tl 7 o T3 -~ Za —~ [P - - N D e e : £
(1984)] in & soivent ke water or dioxane, £.g. water, al a temperature m the range ol
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In another embodiment the present disclosure provides a process for the preparation of
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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 Il are cornmerdaify avaifaie or may B prepared according 20 to
procedures known to the skilled'artisany e.g. -C.Id(Cl-i_i3C ma’-be (L
Prepared C~ <ay accerdingto D Slscgzg altioché’s ' 41:9286-9292 (2002);
" N(C-~'_'~2 m be prepared from th& co-respondinr b-e~~sd Z ~a_he
?h’ralim~u , method according to Jacobs aL, T.\*.ed. Chem. 3,7:12(S2 ")
wietciz;am ne d _i at lves maybe pieparec according to Bailey et al , Can.
of Chem; 193143-51119 1 an isoxazole der-ivanves _S ma be prepared
Qgcqrdir‘]g 10 110 R(OFSI%_ZZ J5. theorL.Zpouneso are new &V :
BhoZaE- oo PNt O XY, n disclosure. They may be prepared by
iR\;?dr@lygrmgg&mqmp@mdlbﬁt@rﬁ@a%ﬁwﬂéwfg ThFTwherein R-3 is
C~-Cy)-all~-l, in he presenee of a base such as a (.0="i, Th4aCd or 1,10,
i qéus%#/)éﬁfﬁ?ﬁg “éthzf%% (ﬁ)%i 'ﬁ%\ter or a mixtcre of Doth, at a tempe atate he
range Ol from O _. to é@l\?eg at 20C. The compounds of formula XIll ’5
are New and also an embodiment of the present disclosure. They may

prepare by reacting a compound of formula X1V CH-KQ:1\7 17-CF~r.

IR,?O @WR@@”%‘?&% ”ébérﬁk’gd&‘ﬁa%c?r{fopr%ﬁgﬁ@i% h§§ p?%é%ﬁ%e of an L
aglivatingagentsuehras digrClolihai3ostiandiTre s FORFR L Al D2l
1«:an*1€ herg carbodiimide or 10 hydrochloride, and an additive such as
1-h-v, o r,-benzotriazole and a base such as a

The reaction mmay take place in the presence of an activating agent and an agditive.
. i : / I ; e ; -

° . N . “e 4 LY e Vo 1..?_‘:,,2._ . HTI._
Examples for an activating agent include dicyclobexylcarbodnmmade and N-{2-dimethyl
pN] ! heNad rocnioride. les for iditve 1 1de 1-
aminopropyl - IV -ethyl-carbodiimide hyds ochloride. Exaraples for an additive includ

7

, ; T e . R
hvdrorv-benzotriazole. A base, e.g. 2 wialkylamineg, e.g. triethylamine, may be PTEsent.

The reaction may take place in the presence ol a solvent, e.g.
1 : r o SVG N P
tetrahvdrofurane. The temperature may be In the range 0T ITom 20°C to 60°C, or of rom

20°C 1o 40°C.

T T e enared
to procedures known to the skilled artisan, e.g. Hil [{CHA3:CFs may be prepared
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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
embodimgnt of the pr sent disclosure. They may be prepared by reacting
W%Fﬁp&n’tﬂ of :rorm“&ii\xv FO CHn 150 Rt~IH M OH wherein P is a
protecling-groups e ge Bosh with} é)sirdnM@ralﬁmd—%@oﬁ%@”&dﬂ%%ﬁf Pt of
HO or Br, or vdth e.g.acid, i e LEkehCch,l A femperature ¢, at
iKethe P‘ng‘él%‘ﬁrom 20Ct6 1%0%8%% %t 20C. O he c::gom?éounds of formula
X&fe 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
T@%@kh@p&%@&g&ﬁforﬁl@ﬁml@m&aﬁfd Iso/Mn embodabentld dhiFieRsealt Qsiofre- They

=.-Taiofilt--atC (..ae (18 11nuzl|%|?5)\W) -11a- In a third aspect,

ay prepare by, reacting a compouil
Ifh re 78 r0\3/]|d68 acompoun rmualorapharmaceutlcally

acceptable salt thereof dlsclosed above, whenever prepared by a process
disclosed above. In a fourthnasﬁect there{ i provided use of a compound
of formula | or a pharmace}@mallyn%cceptable salt thereof disclosed above (3TV)
for the manufacture of 'a,?‘hedlcémenf férthe #Batment of a disease
related to the inhibition of G3%ect&tas& In a fifth aspect, there is provided
a pharmaceutical composition containing a compound of formula 1 or a
pharmaceutically; aceentablesalt theteqf disclosed abevenangknt such as dicyclo-
pharmaceuhca y acceptable exmplents -12- I§x mples, C;‘_eneraj . Stereo
déseristors RiandeS T (Actortimg 1o tHE-ERtIs) are Given i the ™=

1o SystematicRames: i:neideseriplors:are rgivendrixttresiefisomers s such as2
obtained. The .

- : . T 1 e
triatiyl amine, e.g. , N{Et)s, in 2 solvent, such as an ether, f:,g . tetrahydrofurane, ata
{ to 40°C.

temperature in the range of from 20°C to 60°C, e.g. o

e

from 20°C

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

CHsR 0
il o
N CH i _C i Jf'-\q
15 / Il R I S ™~ \I
;{4 NH O”i O :5 o

wherein B! is 2 protecting group, £.8. Do, with 2 strong mineral acid such 28 2que0Us
L LT e
B3, FCH or HBr, or with, e.g., trifluorcacedc acid, in 2 sol rvent like CrisUls, at e

. : 1 o T o= & s
temnperature i the range of from 20°C to 100°C, e.g. at 2070

il 1 o o +
The compounds of formula XV are new and 2180 an £Ins odiment of the present

iscl i iaVwitha
disclosure, They may be prepared by reacting a compound of formuia V

i s T
comnonnd of formula X1
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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 diphenylmethylamin‘e1 rochloride in 80 ml of water 180 ml
of a 50% aqueous solution of H3P02 were added. The mixture was

in ReRIAdI0. LR BRI GRSLHeAle MG %PM!%&E&RQM@E&%@E salt

the a é)proprlate compound of 10 formula X in 30 ml of dioxane over 10 min
thefpef SiRG LIRS EoHTRRRYET FRRSRY. sTHacSo §58asidrboe cooled to
65C, filtered and the SO|Id was washed once with water. The wet solid

;n""%‘nﬁ 'r£ ‘%':é’é’ ! F 189 NS %‘%?%Oo a%&%ﬁoﬁ%ﬁ 19 miny e onZBE SIO0.NAR

itered e soli washed once with cold acetone an give the
W@S%b%mfﬁbﬁ%}fw&%hﬂé@ RIS 08U U6 A8 RIMRBC TG @%@*@fmem ofa
diforouadd Madididdhenghydi:amino)-3-methyl-butyl)-phosphinic acid
316.3 (M-H)- IX-2
[1-(benzhydryl-amino)-3-methylsulfanyl-butyl]-phosphinic acid 348.3
In (@) 24p6Q. hefbenzlhydind -aphmokyphehydaathsiticp hospiningcagoid 50431 formula
I c(rl\g éﬂ%ﬂ%é&@d&ﬁﬁ%@@%@ﬁ%kﬁm@&)f % g%&&fﬁﬂ%@ W&rﬁ%{ LW§cceptable
M-H)- phinic'acid 15 1) The starting aldehyde was prepared as
exf‘dﬂl?W% 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 CH2CI2 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
agueous solution was evaporated to dryness. The resulting solid was 13-



10

20

25

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; Ul in 70 to 95 % yield. No.
Compound of formula VIII MS VIII-1 (1-amino-3-methyl-butyl)-phosphinic
Acid,18Q.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

+H)+ V-4 [1-amino-2s(3,5-i B&e{&y ethyll-phosphinic.acid . -
%Bﬁgfn/?gﬁﬁ%é(%%?g%%%% r% gf{%:%gr%%&ou nds JL(Jézfefegrl rhjtil{g\l!a\j/ %I'pé]égésgg%%%:]e o£
oG amiot of thes Ko PAEIDEIMPS R ToFASIHTROV TP IO 771 Of RGO H

8,59/tion,0f 2-2 mmalpL(Bec)28 ie: 2-miwfMeot wak Badetdt20Garid acid
stirring was continued for 4 h. The mixture was evaporated and the

residue partitigned 10.bet n AcOEt ang&qﬂe&t@ ICHR®A (10%). The
SRR By er %ﬁ?ﬁggﬂgf Wliﬁré}ﬁe&ogﬁed and evaporated to give the

crude desired compound of formula V in 80 to 90 % yield. Resolution of

{he Pacereierwefs asepppisidByraldtalization of 2 mmol of a
Ci?ﬂ%@;ﬁﬁ%%%&& 6? bikes ﬁﬁ&&%ﬂﬁﬁ@ﬂ@ﬂﬁ#ﬂd@ﬁh&%ﬁmﬁffrﬁg@ iml4€ miter 180
or me etnyiketone 1oliowe VI crystallizati e,ate 2} &
At et el e R
(Rresantiomeriaf acdmpbunsofitornfdR0vrmebaboamyekanergsopnd of

?ﬁtl{%?.ﬁl%)&g 1y 2 NQ1G R)%Hg lformuia YoMl whakontinued for 10 min. The
Nert-ba oxycarbonylamino-3-methyl-but I)-phosfﬁhmlc %cn 250.1.%M-H - Th :
Ve BatowydatteryiamiHB s nBth IS ARRAYITBUSA D 8 30F ()Y e -2
Rmﬁ%%h#ﬂ %ﬁ%@%@&%ﬁq@&%%m@ay{wﬁm& ipheiykethykpension was
-phosphinic aci 4.4 (M-H)- V-4, . . . :
R R R e CEGE TR Vi Vs el
agithpiRh 28 dovemia Bortebritaoy e yield. ‘
bonylamino-2-(3,5-difluoro-phenyl)-ethyl]- 320.4 (M=r3} phosphinic acid

alp] (1% )L Examplesi Breparation of compounds of formula VIMS

IX-1  [1-(benzhydryl-amino)-3-methyl-butyl]-phosphinic acid 316.3 (M-HY

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)"

X-44 [1w(benzhydryl»amino)wb(S,S-diﬂuoro»phenyl)—eth}rll»phos- 386.2 (M-HY
phinic acid

U 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 BE; « Bt,O was warmed to 50°C
for 1 h. The sotution was evaporated, the residue partitioned between Et;O and aqueous
NaFCOs, the organic layer was washed with water, dried and evaporated. The remaining
methylester (5.6 g) was dissolved in 240 m! of dry toluene, cooled to -78°C and treated
with 45 ml of a 1M solution of diisobutylaluminum hydride in CHyCl and stirring was
continued at -78°C for 1 h. The mixture was quenched with 30 ml of MeOH and 100 ml
of 2 50% agqueous 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 VIIT

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

with B0 and the aqueous solution was evaparated to dryness. The resulting solid was -



TS

-14- A mixture of 28 mmol of the appropriate compound of formula VIl 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 NaH&O3. The aqueous layer was

acidified to pH =1 using diluted hydrochloric acid and 5 extracted with ,

EERGH2 HThEs cohtinbdrory Ahic salys e e st anthevapb P Iy grrgide 2nd
he Gorresn! n&@ﬂ.r‘f@&%@é@?éﬁ%@@"@ 6049,80 Y0ryieldsp enai solutiofitafed, the
.3 mmol of the acg}yllc acid-in 7 mlé)f tetrah&glrgfu;ar&e 560 Mg Of o la VIIT

lidiuiened APt NEBCTSE MBI Sk Ben o tAToIe Ahd 138"

of N-(3imethytaminopropyl)-N'-ethyl carbodiimide hydrochloride were

subsequently added and the suspension was stirred at io 20C for 1-3 h.

he mixtyre was grt'kt' ned-befyyeen aqueous sat. NHACI and AcQ¥zs, the
I-\CEIF'g:janic Izgl’iz/)eﬁr1 Oélsgwgs@erﬁ%llth 0.5 NT aqueous NaOH, dried and

WliAploratélta Thpccrude kel vidy HBH=a66aphed on silica usfig (M-H) i
frheptan@/ACQEL to:giveibe desiredyboptpaphihaf forinula VI in 5086 70M+H)
% yield. No. Compound of formula VI MS VI-I .N-phenylmethacrylamj *
wfé%-mé]fﬁ%ﬁ@ﬁiﬁ?ﬁ?%fﬁéﬁjﬁe{%}%@ Mli‘brﬁ.%a +H)+ VI-3 1499 (M+H)_
$amethyl-2-methylens N-gidoiytouheahiigezarborphinic agdg 2201 (M-H)
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
Ke(BremhoxyophefiyReRdméovnya v
No(3-triflueroprethyinphgmd Hachpastide e\dsfpound of formula VI in 10 mi of

&f(gi%rggﬁ% ; %rid%%%gé?é%f@ei&%%é% ml of MeOT was added at 20°C and
hifduslinethytarriino:prenyl)-ddwy tamide: wisigvaporated and the residue partitioned

(- yd henyl): ] | ‘ - ' idsith brine,
geef%ey%é é@ggﬁgﬁ%%g%wg@mo% sraeylevlamine-benzaiciacidiit |

,4-dime’.hoxy-phenyl)-acrylamide VI- . o
Mr(gj@@%q@ﬁgy%@@ge&%ﬁiﬁ es%le_zcigo)mpm%n 09 g)rmu}zfl\/ in 80 to 90 %

I\%{éﬁl%@;@ﬁiﬁm@%@l@%ﬁg Rylarpictenided by crystallization of 2 m@ol ofa
GRS fos BOA AR e AR T
methylethylketone followed by recrystallization. The salt obtained was partitioned
between aqueous hydrochloric acid and AcOE to the (R)-enantiomer of a compound of

formula Vin 30 to 40 % yield and 95 % optical purity.

No. compound of formula V MS/a[D}*

V-1 (1~tert~buto;qmarbonylamino~3~methyl«—butyi) -phosphinic acid ~ 250.1 {(M-HY"

V.2 (I-tert-butoxycarbonylamino-3-methylsulfanyl-butyl)- 282.1 (M-H)
phosphinic acid

V-3 (l—tert—bu‘coxycarbonylamino—Z—phen"yl~ethyl)—phosphinic acid 2844 (M-H)Y
Ved  ((R)-1-tert-butoxycarbonylamino-2-phenyl-ethyl)-phosphinic 284.1 (M-HY

acid oD} -29.4°
V-5 [1—tertwbutoxycm"sonylamino—l—(3,5—diﬂuoro—phenyl)—eth;fl}- 3204 (M-H)
phosphinic acid

s o[D] (1%, BtOH)

Example §2:  Preparation of compounds of formula VI
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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 waslévaporated and the residue

co-distilled with toluene to give 1.41 g of the N,N-di- propyJ-isophthalamic
Aomitrehioniis Emhpféh%@?%@ﬁéh%ﬁéﬁ%?%érﬂﬁ&?}ﬁﬂ]gf ﬁrﬁﬁ%a%?l Pt
d%é&é@frﬁ'r@ﬂ?@&%ﬁh 11 ml of formalin and heated to reflux temperature for 1-3
amoayl-benzoylamino)-2-phenyl-ethyll-hydroxy-phosphinoyl}-2-methyl- 5
hp%tﬁ éﬁ}gtw(aé)cp? ‘F%ﬁg?ﬁﬁ&uye]d V%%%%g@?g alri)gl Wus)élég V@f% aéﬂl 'gus .
&H@glﬁﬁﬁ&@mwywmwam&ﬁﬁwwémyh)g@@p@;@/%gch}omc acid and
hingy -2 e l-proRionis. A 0L A MRl 2 D0 Rhrated t0 g
%ﬁﬁg{#gﬁlﬁﬁ?@@ %%gﬁ%ﬁ%g% enlgﬁée%;l)‘?gﬁsphi %C,aci olt 818%;1:;1
the OREHN(TIMB)2 W leaitael a8 A F0E f8r50 Ko i) the SAIGHIH Whis' dertigt o =
10,2 5 mi of methylmethasrylateanshheatiofpwabconiniétatdf 10E:fo52 mg of
h. The solution was, cool 70 y diluted,with 10 ml gf E1C d :
RGBT TR AR S ER Ot SUrAHLA D Sl Ly aimclent
OFEHAGINIS O A dewak 2CIRMIeTH AEBHAID OB sive watotgred at
%ﬁ%%gq%%n%gg %M&gﬁgaﬁﬁ%ﬁeme%&@a%(%@éasﬁ@.mécl and AcOEt, the

-i-amino-2-phenyl-ethyl)-hydroxy-phosphinoyl]-2-methyl- propianic
eHgienia &ty @gﬁé@%@ﬂ@m@@; &%Pél‘é%é’r?c“a“é?%?A 6?81?6‘:3 8?%??@6@%@6 crude
HR)-Liter butexyasrporldningtd-phemny hetiaythytroRps to give the desired
phosphinpyl]-2-methyl-propjoni id.methyl ester and 3.40 ml of
EERe Eﬁ%ﬁlﬁ% 8%%?29 gg%yslr?géd at 20C for 16 h. and.
evaporated to give 2.23 g of the crude title 20 compound. (c) Preparation
bi3-{;(R§-anBadipfopyiearsadlyl-benzoylamino)-2-phenyl-ethylf:
Wgroxmpggg}hﬁgm}fgfm%m&propionic acid. methyl ester To a solution

of 2.23 g of the_crude ami s TFA salt (a compound of formu A in +
Y&-fnl of diARE"E TﬂT@?%%fg%ﬁgl%?%olution of 1.47 g of B

MIN-dipropydisdihthedayhice 28-peidtdHbotideiridz ml of dioxane ¥éré (M+H)
%p‘fquggé}y@%%g_@cg%%g%gﬂg@g was continued at 20C fon&h. Hher)"
n

ure was partitioned‘between AcOEt and brine and the pH ad'u;t to
¥ 115ing hydheohterkaaidl- TRE brgea ) B1WaS $9hed with bfihd’ dried
@q%evago(@@&go}?%m@ﬁfwgmaﬁﬁm@matographed on silica using a
radient of CH2CI .
7 N-(3-trifaoromethyl-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-acrylovlamino-benzoic acid methyl ester
VI-13  N-(3,4-dimethoxy-phenyl)-acrylamide
VI-14 N-(3,5-dimethoxy-phenylj-acrylamide
VI-15  N-(3,4,5-trimethoxy-phenyl)-acrylamide
VI-16  N-(a-phenylethyl)-acrylamide
VI-17  N-(2-dimethylamino-ethyl)-acrylamide

Example $3: Preparation of N,)N-dipropyl-isophthalamic acid chloride

A solation of 1.30 g of N,N-dipropyl-isophthelamic 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-



10

15

20

23

30

CH2C12/MeOH/AcOH (10:1:0.5) to give 2.15 g of the title compound. MS:

515.3 (M- 30 H. (d) Preparation of
3-{[(R)-1-(3-diprop)rlcarbamoyl-benzoylamino)-2-phenyl-ethyl]-
hydroxy-phosphinoyl}-2-methyl-propioniclaeid A solution of 2.11 g of
3-{[(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]- ]
hydroxyphosphifayll Zamethytproplonibedcid inshyareste gived i gt the NN-di-
aﬁ% treated.@/gﬁgr%ption of 865 mg of LIOH'H20 in 2 ml of

M"eOIT'- 0 ile
H2B and't

haldm ) . i
E}j?u%%ﬁ so1ut|on -16- was stirred at 20C for 1.5 h. The mixture

was evaporated and the residue partitioned bet .aq Ch(pH = )
B ACB RO e AR BB Wb e e Cpiopyleezh
evaporated togivelb5dzgyf itie dite-pbrmpbeaniy MS BOLyArEssphfie i} -2-methyl-
Preparation of com oundséof formula | starting from a compound of 5

formula Il ancpéagérﬁlﬁ%ﬁ% of formula Ill (a) A mixture of 0.4 mmol of the

appropriate compound of formula V and 0.6 ml of H\T TM%)Z W s}pedated Los-
o Ao o iHE SRR 6 RGBT IHE A}Shroprate compound of & °°
fgﬁmggglw_m@&@g%mg&miﬁgaw;a&mminued at 110C for 1-4 h. The «
Solution was cooled.tg 20, diluted with 1 ml of,EtOH an ) d ins
SRBEAS 10 LA GO G S L & oeadiany o e Aghini
GHR G2 Vs O (SELY (TR 0re Meeiie AESH (0! h o) Hy griatine was added
?e; 'rrr%[dog %;PH@&EE%W'%XH&%%Q@Q &ryigldhaNe 1 comaFerind Of he solution
ormula IV M Iy-l o . sied ! esidue was
(waereplitbi Ao SRR BT ReA TR ERsh:
amoyhRLeRY DS RAIRIG.8eId \rddient of CHLCLMeOH (9:1) >
(1-tent-bufoxycarbon Iamino-g-mej[hylsuIfanyé:t?utegg-(z- 443.4 élvkﬁ)'gg’ 5 (M+
S BRRGYRBFO AU EhASEFHIE Adk fvhahe tte compoind NS 586,

(Lrtert-butoxycarbonylamino-2-phenyl-ethyl)-(2-p-tolylcarb- 459.1 (M-H)-

amoyl-propyl)-ph inicacid.V-4 1 - shosphi 1 -methvl-
R AR oo ke sy e s e o e
carbpimoiglqpid pydjiyhosphisils a6l viBoro-acetic acid

(d-teniRutoxysathony aming-2-ahenyl:eipi R miolyicarb pAZsyB M phitydroxy-
amoyl-butyl)-phosphinic acid 1V-6

(DherEBORY CarBER RO I RGPSV SEch R g S T e 20

tQlylcRrizamay iyl nIp0spHinid Gbidnd evaporated to give 2.23 g of the crude title
compound.
(c) Preparation of 3-{[(R}- 1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyi- 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 NEt; and a solution of 1.47 g of N, N-dipropyl-isophthalamic
acid chioride in 2 ml of dioxane were subsequently added at 0°C and stirring was
continued at 20°C for 3 h. The mixture was partiioned 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 CH;Cly
— CHLCL/MeOR/AcOH (10:1:0.5) to give 2.15 g of the title compound. MS: 515.3 (M-
HY. '
(d) Preparation of 3-{ [(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-
hydroxy—phospbinoy}}-E»methyl—prop-ionic actd
A solution 0f 2.11 g 0f 3-{ {(R)—1—(3»dﬁ.propyicarbamoyimbenzoylamino)—2—phenyl—ethyl] -
hydroxy-phosphinoyl}-2-methyl-propionic acid methyl ester in § ml of MeQH was
treated with a solution of 865 mg of LIOFH,O in 2 ml of HyO and the turbid solution



IV-71) (1-tert=outoxycarbonylamino-2-phenyl-ethyl)-(2-phenyl-2-p- 522.3
(M)+ tolylcarbamoyl-ethyl)-phosphinic acid V-8
(1-tert-butoxycarbonylamino-2-phenyl-ethyl)-(3-phenyl-2-p- 537.4 (M+H)+
tolylcarbamoyl-propyl)-phosphinic acid_lvs9
3-[(1-tert-butoxycarbonylamino-2-phenyl-eth) 71)-hydroxy- 505.3 (M- H)+
Ahesphin gylmethyil-Niphenyksuceinamievapittawethytlabteretdaopartitioned
[1-tert-buto,ycarbanylaming-2-(3,5-6H - | 2 4818 Mk brine,
BB oy OBy BV M Compeune Ko s bt
Blepardt-hyparninderssseyiibacs Bredesory Y@ RES calesptinding
compound of formula V was reacted with 2-phenylacrylic acid to give 3- |

é%&%ﬁ@fa@toxwasmﬁmm&wﬂm@@yhﬁhymwmgpmwmpm of
y

17- propionic acid (MS: 432.4 Whicf%lw reagt ith p-toluidine to give
(1-tert- butox{RERHGhYI AR oSO PREH -85‘1%%9(;% Ie\z/\rllyl-z-p-toIYIcarb
amoyl-ethyl)-phosphinic acid. (b) A solution of 0.20 mmol of the

apropriaiecegingount b fohmapapants oo7nnted ¥ Ersebdrnd ¢ omict
ﬁ&\%%ﬂ%%ﬂ?ﬁeﬁwﬁe[g 1 20Gden 1.57h andsenanreratedqhbeofestltitgopriate

crude cormpound of formula 1l (as TFA salt) was dissolved i (o) SN
oy S LM MG 25 PG faC o o4 The
aNRIRRIRLE counaaude offotsaukdttl] 6.7 6ffiral ohH BBy Or@4dnisitssidae was
1-hydroxybenzotriazgle and 0.26 m{nol o)

Rl BT R ST G e MO
SLBRENSION 405 RS RE $4:208 danpdnhd TiomixturBvas pastiiohercld.

between aqueous saf. IV'HAC] and AcOEt, the organic layer was waghged.
With briﬁé’?&?féﬁlgﬁg %’\5558%{&. The crude material was purified by

HPLC (RPt38 bolumnjtisinglargradiemashpisal 1o okporbo b= 4115 M-H)

CeRmasEsEe oo dmie n e

EXapléL NGBS Rt TR oo - DL 0 PYE (M-H)

{(R)-1-[3sumsthyhnrepyl-catpatnelddenizaydaino]-2-phenyl-ethyl}-

T T

(2-phenylearfiamaylpopydpishosphihic acid (M+H)+ 1-3 |

[(R)71-Crdipentylcarhamay-henaoxlamino)-phenylstoy/b(@phen- 633.8(M-H)
carbamovl-propyl}-phosphinic acid

V-5 (1—tert—butoxycarbony]amino»Z—phenylﬁethyl)-(Zup—toiylcarb— 4753 (M+H)"
amovyl-butyl)-phosphinic acid

IV-6  (1-tert-butosycarbonylamino-2-phenyl-ethyl)-(3-methyl-2-p-  489.1 (M+ED”
tolylcarbamoyl-butyl)-phosphinic acid

-7 (1—tért—buto}’:}fcarboﬂylamino-2—phen§flwe‘chyi)«(2—phenjf1w2—p— 522.3 (M)”

| totylcarbamoyl-ethyl)-phosphinic acid : |

W-8  (l-tert-butoxycarbonylamino-2-phenyl-ethyl)-(3-phenyl-2-p- 537.4 (M+H)"
tolylcarbamoyl-propyl)-phosphinic acid

-9 3—[(1wtert—butoxycarbonylamino—2—pheny’1-ethyi)~hydrox - 505.3 (M-+H)"
phosphinoyimethyl]-N-phenyl-succinamic acid methyl ester :

TV-10  [l-tert-butoxycarbonylamino-2- (3,5-diflucro-phenyl)-ethyl]-  481.8 (M-H)
(2-phenylcarbamoyl-propyl)-phosphinic acid

Y Compound IV-7 was prepared by an inverse sequence of reactions, i.e., the

corresponding compound of formuia V was reacted with 2-phenylacrylic acid to give 3-

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



i0

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-1-yi)-5-propoxy-penzoylamino]-2-phenyl- 592.0
ethyl}-(2-phenylcarbamoyl-propyl)-phosphinic acid (\4+H)+ 1-6

(R4 oHA butyitd- indole6rcarhonyipiamino2-phenyi-pthylfitts S46e2ve (1-ter-

phenylcarbamoyl-pro % hosphinic-acid @{[HEE! £ tdicarbamoyi-ethyl)-phosphinic
E(‘f%%“ﬁ%ﬁ%%ﬁ%ﬁ%ﬁ%ﬁ éﬁﬁ@%‘@éﬁﬁyﬂ (qu noligec-ag-cagﬁggnil)-ygoﬁ.O P
atdino] -ethyl}-phosphinic acid (M+H) 1-8 ‘
[(R)-1-(3-hydroxy-2-methyl-benzoylamino)-2-phenyl-ethyl! -(2-phen- 481.0

@??gigémebghlmpﬁythmi@m’m@ l@gﬁi@o@%ﬁ’t&)mﬁglﬁ)und <])”f formula IV ar.f 0.23 mi of
it-(3-diprop)ricarbgmoy|-pbenzoylamino)-3-methyl-utyl]- 54245,
LR o ) et Ol 26,
{&s@d@@w?&bﬁﬁb@nllny&béﬁzwlémﬁ@)}? F_f?dﬁhi/}g@ﬁff?lﬁe@q_@mg?ﬁ_g L
tatra nyigaraan O | HOvieor eflthe appropriate © und .
B oy e a2 57
effigtim aplibriyTearran Iﬁﬁbpg}iﬁ)ﬁ%%ﬂﬁ *Q.g ik ?_zp_?-iazo & 2nd 0.
gﬁgﬁ%ﬁ?gfﬁ?{%ﬁ%@%@ggﬁ@%ﬁ%@ﬁmyﬂ@mO(qunﬂtcﬂﬁ}d5157}8€4uspen51on
Rty ATt Belsa) o) 5 PR S Sl By P
affbagw;lﬂidwmmhswyhmwac@@@ F;;)zlbmg; dﬂ;d;(; evap;;;t;dg;;;mde )
A CIPLORV A QIR 741 BYis6f metams (20:80
b ey

[ (GHtipRSYiEatBamoyl Sentivylaninbjanpenyl-etigTERlbhinyf. 22 5351
p-tolylcarbamoyl-ethyl)-phosphinic acid (M-H)- 1-16

668.2 p-tolylcarbamoyl-propyl)-phosphinic acid (M+H)+ 1-1.7 3-{
[1-(3-dipropylcarbamo)rl-benzoylamino)-2-phenyl-ethyl]-hydroxy- 636.1 MS
ﬁﬂ%sph‘fﬂgiﬁ’ﬂé?ﬁﬁ;ﬁggh%%@l-succinamic acid. methyl ester (M+H)+ )
Exampléi2;-Prisparatioy-of cpthpotmdw ol fhrenees) petaxihg Rbg-cthyll- 5503

compoynd, pf formula; Xiand & compeynd.atfasmula X (M+H)"

12 {(R)-1-[3-(methyl-pentyl-carbamoyi)-b enzoylamino|-2-phenyl-ethyl}-  578.3

\ [%h@fgﬂ%@ﬂy%%%@mﬂﬂ'sbﬁé}é @ﬁ?é@i&@@ﬂg@tﬁyﬂﬂ@wmm@mx.

(2-phenylcarbamoyl-propyl)-phosphinic acid (M+H)"
-3 [(R)- 1—(3—éipentylcarbamoyl—benzoylamino)»2-phenylwethyl} -(2-phen- 6343
ylcarbamoyl-propyl)-phosphinic acid (M+H)"
-4 [(R)- 1—(3»diprop}flcarbamoy1w5wmethylwbenzoylami_no)—2—phen}d— ethyl]- 592.0
{2-phenylcarbamoyl-propyl)-phosphinic acid “ (M+H)"
-5  {(R)-1-[3-(2-oxo-pyrrolidin- 1-y1)-5-propoxy-benzoylamino]-2-phenyl-  592.0
ethyl}-(2-phenylcarbamoyl-propyl)-phosphinic acid (M+H)"
-6 {{R)-1-[(1-butyl-1H-indole-6-carbonyl) -amino|-2-phenyl-ethyl}-(2- 546.2
phenylcarbamoyl-propyl) -phosphinic acid (M+H)"

17 {2-phenylcarbamoyl-propyl)-{ (R}-2-phenyl-1- [{quinoline-2-carbonyl)-  502.0
amino]-ethyl}-phosphinic acid | (M+H)"
-8 [{R)-1-(3-hydroxy-2-methyl-benzoylamino)-2-phenyl- ethyl]l-(2-phen-  481.0
ylcarbamoyl-propyl)-phosphinic acid | (M+H)"
19 [1-(3-dipropylcarbamoyl-b enzoylamino)-3-methyl-butyl] -(2-phenyl- 542.5
carbamoyl-propyl)-phosphinic acid . (M-HY
1-10  [1-(3-dipropylcarbamoyl-b er_izoyiamine)-S—meth}fisulfaayl—butyl] -(2- 574.8
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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 Ml
of tetrahydrofurane and subsequently treated with 0.16 mmol of the
appropriate compound of formula Xll, 0.40 mmol of NEt3, 0.16 mmol of

1- hydﬁ@éﬁ@@iﬁﬁ@iﬂﬁ%@@*@@ﬁlp@ﬁ)spmmcoﬁd (M-HY

ylamino - 9%}9 d th
sbé w@f:g \f‘vaeiﬁ; g fﬁe%@lgr ]C"e(gl §9 ﬁggﬁ%{r%%%%’v’as pa?t%%r%gdt ¢ )
betweﬁhﬁhﬂ%@@@ét&mam@fbh@%’% POEPRRECGIGanic layer was (M-H)
h
%@l: FﬁLC (RPBQ%% 1diigdand svaporatachJhe shedel-maftyial- wasiurified 575.4

mn) using a gradient of CH3CN:H20 (20:80) -
CHSCWI]IQ?‘@? Eﬁ?énd(e%%gd compound of formula | in 10-60% (MH)”
yield a{afgahraépw@mmmeyswmdamn@f—ﬂaehsmh@ﬁcyﬁné&cwet%s 606.1
accom e graphy on silica usin +
CH2C aﬁﬁﬁ%ﬁyﬁhgﬁ @f%@%@%ﬁfgwm runnlng sp ) pre qtg the (MFHD
HR), 2(3)(%@%@3&@%»@%-@% &%ﬁf@ yi-2- o 6202
accor%n@lﬁcg}gég npp;myalound of formula I MS 1-18 (M¢H)+

e et el e i 76
[(R)-I- ﬁﬁﬁ@mmmmmrbynb@m@mn@m phenyl-ethyl]-((S)-2- 576.6 (M- fﬂ
REnyicar T ethy -phenyl-2- ;

b &M%%%%%%%%ﬁ%@é%ﬁ%@ 2 e Gty o2
to|y|caﬁomhé<gﬂ REBYI)-PROSPhiRRe SRR |21 (M+H)
f(Ry-1- é?»:glp@wiﬁ@@mmgﬂmmmﬁ@pmpyh@w@m@mo 8 636.1

Iyl +
E?R% Cla{%‘ %@Y@%@B‘% phelglzC Callcrinlno?l-zzc- ﬁenyfﬂ%lfl t%fR)-Z-p- . (M%.H)_

590.5 _tonIcarbamoyI propyl)-phosphinic acid. (M-H) 1-23
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(3-ethoxy-
8Q84p Rhenylearbamexh-stbyihphesphiticoasid M st ting 2d4m a compound of

[1-(3- dlpropylcarba o)rl-bepzoylamino) enyly |- € ]-[2-(3-tri- 632.3
fluoromethyl-gt Hé%%a%ﬁ VOB éﬂ?ﬁfﬁﬁé’g IAiC acl (M+I—(|)+“1 25
[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(5-meth
m&wmﬁ@ﬁémdm@ﬁ%@mﬁ@w@a&w JerpRgEyk é}fl J-hydroxy-
BridenihuoT -phepvisahameybretoyl d-HrtGdivanyicarhameys 648:5

tetrahydrofarane and subsequently treated with 0.16 mmol of the appropriate compound
of formula XIL, 0.40 mmol of NEt, 0.16 mmol of 1-hydroxybenzotriazole and 0.26 mmol
of N-(3-dimethylaminopropyl)-N-ethyl-carbodiimide hydrochloride and the suspension
was stirred at 45°C for 3 h. The mixture was partitioned between aqueous sat. NH,Cl and
AcOF, the organic layer was washed with brine, dried and evaporated. The crude
material was purified by HPLC (RP-18 column) using a gradient of CH:CN:FH,0 (20:80)
— CHLCN:ELO (95:5) to give the desired compound of formulal in 10-60% vieldasa
mixtare of isomers. Separation of the isomeric mixture was accomplished by thick layer
chromatography on silica using CHyCly/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 1 MS
1-18 {(R}—1*(3-«dipropylcarbamoyi—behzeylamino)-Zmphenyl—eﬂuyﬂH(E-?henm 576.6



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)ricarbamoyl-benzoylamino)-25phenyl-ethyl]-[2-(4- 580.2
hydroxy-phenylcarbamoyl)-ethyl']-phosphinic acid (M+H)+ 1-29 4-(3-{
[1 (3-diprapylearastigytbehzeytamirts)2-phenyl-ethyl]- 622.3

ro?/ 4? d@mhé‘tﬁél %%'9&"%5 m@%ﬁgﬂ%ﬂﬁaﬁ'g}{&%ﬁﬁﬂlﬁﬁeﬁ(éb\ﬂzp H)+

bamoyl) ethyl]-[I-(3-dipropylcarbamoyl-
624 2 @@ﬁ%&@ﬁ?ﬁﬁﬁ) Hjﬁ’é HRRASRESBoEPHinic acid (V1+H)+. 1-31

(22,5 @Rmﬁﬂ@xez@q%@wmmﬁm@wﬂﬂmﬂﬂF{ﬂ:(&}fﬂmbawmtbﬂm@?ﬁ22 8
benzoyl m|n ﬁe t1 391 RSIE)hInIC acid (M-H) 1-32

[1-(3- dﬁS’ arpa 85[3%%91 Cffmlno 15 phenyl-ethyl]-[2-(3,4,5-tri- 654.2
memoxymhbmymmm@t}a@wﬁ bhnsnﬂmm)oafml g3 ((S)-2-p-

[1-(3-d :ghenyl-ethyl]- [2 (1(S)- 590.4
phenyl%@%%%%ﬁg %%gﬁ ho é%%%agmd (M-H)- 1-3

R22-ditetty I(aerrﬁ%‘ét Fgfe BreARHD RARVAETRES: &.&%@p@ %s%%%% 8592
benzoyd@muag&&@e yb@byﬂhph@smlm iniclacid (M+H)+ 1-35

| rb 5
by e TRt A o S B et (25905~
[(R)-1- @Me@@m@&éﬁﬁ%}%@ﬁéﬂhﬁﬂ%‘}ié phenyl-ethyl] -(2-iso- 556.5

(e e e O
|propy car amoy enzoyla nyl-e
(R)-1-(dprobyierbemay henzoyfaming) 2 phenyten

1263, 3{‘ﬂ*meﬁiyﬁ@iﬁymmwBﬁpwﬁyﬂ%[(&)ﬂﬂ@@lﬁl‘ewiﬁa&b( 58dcEhyl-

amoyl-benzoylarino cid (M-Hy 1-39
[(R)-1-(BYd &%@%gy ga% %‘r%lo *%?Egﬁgpéﬁgny| ethyl-[2-(4.4.4-

61054 t?ﬁi(@ﬁ@rmmhp@amé@ﬂyb@mwﬁ Hﬁrébﬁﬂn@a@mmc I
[(R) -1-Bdiprareashamavhbens Mlqmtrs@h&m&ml ethyl]-[2- 628.5

L ?éoﬁraﬂ%%%a?ﬁ%%]@?ﬁ%%éﬁ%@ SR
(2 2,3 %ﬁ;éy%—ﬂﬁ\ﬁm@ﬂmnﬁebuzmwbém@y[b}grbpwpphospﬁnic acid (M-H)-
1.28  [1-{3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-[2-(4-
hydroxy-phenylcarbamoyl)-ethyl]-phosphinic acid
1-29  4-(3-{[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-
hydroxy-phosphinoyl}-propionylamino )-benzoic acid methyl ester
1-30  [2-(3 4-dimethoxy-phenylcarbamoyl}-ethyl} -1 1-(3-dipropylcarbamoyl-
~ benzoylamino}-2-phenyl-ethyl]-phosphinic acid
1-31  [2-(3,5-dimethoxy-phenylcarbamoyl)-ethyl]-[1-(3-dipropylcarbamoyl-
benzoylamino)-2-phenyl-ethyl]-phosphinic acid
1-32  [1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl}-[2-(3,4,5-tri-
methoxy-phenylcarbamoyl)-ethyl]-phosphinic acid
1-33  [1-(3-dipropylcarbamoyl-benzoylamino j-2-phenyl-ethyl]-[2-(1(S)-
phenyl-ethylcarbamoyl)-ethyl]-phosphinic acid
1-34  [2-(2-dimethylamino-ethylcarbamoyl)-ethyl]-{1-(3-dipropylearbamoryl-
benzovlamino)-2-phenyl-ethyl]-phosphinic acid
1-35  [(R)-1-(3-dipropvicarbamoyl-benzoylamino)-2-phenyl-ethyl]-(2-iso-
| propylcar’oamoyl—propyl}—phosphihic acid
136 [(R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]~(2-iso-

(M-H)
576.6
(M-H)
552.2
(M-H)
590.8
(M-H)
590.5
(M-H)
608.2
(M+H)"
632.3
(M+H)Y*
579.2
(M+H)"

6186

(M-HY
6G7.2
(M+H)"
580.2
(M+EDY"
622.3
(M+HY'
624.2
(M+FD™
622.8

(M-HY

654.2
(M+H)™
590.4
(M-HY
559.2
(M+H)™
542.5
(M-H)’

5565



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
hydrom@}h@mdﬁaﬂﬂmqmb) pl‘mpyljlmh@sgihmlc acid (M-H)- 1-45

o[k%) !‘rﬁ) lc%?%}%’ & ‘% %& %cﬂr‘?%e%myélﬂ%%‘bﬁ% 5

sphinic acid (M-H) I-4

[(R) 1z(@¢umfbpwbarbam@sﬂllﬁéﬁ? LRRBBIPRERYI-ethyl]- [2 577.6
l[((%)r idin-2-)dcarbamol mmmp@wmpﬂww Btk opylcarb-

R)-1-(3-dipr opylcarba nz [-ethyl]-[2-(5- 591.5
methy My HAIRESOIEEHS &y}i’)%ﬁp% ?B%é Ric 6}1/CI -H)- 1-48
wer{tmarb@nmyimpmcmﬂ—bemmmfmmb@%ﬁﬂ Bgo's

?Zm [I(Q%Oé]é or:%ggﬁo §§ﬁr&%&ﬁ§§arb e 93 609.5

L]-[
ﬁ@opwsafbdﬁwdwmk@ytmwﬂ)bzw}?ﬁl&ﬂ%p py;ﬂ %ﬁ%%c[id (M-H)-
50 () Gyclpcamsasbamesk berzey/amio) 2 bt (2-phen-

604.7 e carba oyI hi d
frd-1-( bpyHEEBE 6%&5 ? ellél*"r"nrgu b )->p en%é% {1‘9& 618.6
methylf?, mew&s&rhymmmwxp}@pquﬁmm%@aw if53d

(o

(M-H)-

d u
24c iy t*%ﬁ}'r(&)’ﬁh@ﬂé‘}%ﬁ sthy- £ih Y'@WM’B@MH;@&%M&}IHR%L 6.5

-phenyl-ethyl]-phosphinic acid

car benzo ammo{T
THERNMR (300 MHz, internal

Wbﬁe@%&%ﬁr@fﬂq ROAAtE

stagdarg. @é\!}{la? 49 aszumglzkbaﬁia}@@)@wm \?énlfcﬁﬁtdz%r@@m%bnds,
I.e. compounds and 1 /:(m, 1H

7.67- 7%7“( %é ROHAP 6’1"%16%"’&)‘9@%%%@‘% §7 eszo 2 95 .
2.55-2. mxmu(m@pr@p@m@@lml- yzsmé@:@r@ % 4T 39
(d 2 3H o 70 3H
CO?SQ*JE‘]& 0& 1 fRue, %ﬁ;*gp%ﬁw )%p@fﬂnﬁm ) (m ).

774 (m, 1H) /.50 (M 2H
SHYS 4 7R m-E 44y TPl bAs R B0 BasBL30 ] “(H??Eﬂ f*@ 3 %
8H), 1. %ﬁeﬁm&%@e@@aﬂ%ymp@@ewmmmmmbether) 1 00 (m,

H 6 0.
1-47
1-48
1-49

1-50

??R’Smd(% %?p&op&g%b%mo%fle er@'o'%ﬁa&%g’) §|_£>1{89ﬁt%r§)1 070 (m,
(pyridin-2-ylcarbamoyl)-propyll- -pbosphinic acid
[(R)-1-{3-dipropylcarbamoyl-benzoylamino} -2-phenyl-ethyl]-[2-(5-
methyl-pyridin-2-ylcarbamoyh)-propyl|-phosphinic acid
(2-benzylcarbamoyl-propyl)-[(R)-1-(3- -dipropylcarbamoyl-benzoyl-
amino)-2-phenyl-ethyl]-phosphinic acid

(2-1{3,5-dimethyl-isoxazol- -4-ylmethyl}-carbamoyl]- propy} [(R)-1-(3-
dipropylcarbamoyl-benzoylamino)- -2-phenyl-ethyl]-phosphinic acid

[(R)-1-(3- dipropylcarbamoyl—benzoylamino)—Z—phenyl-ethyl}~{2—phen—

ethylcarbamoyl-propyl)-phosphinic acid

1-51

[(R)-1-(3-dipropylcarbamoyl- benzoylamlno) -2-phenyl-ethyl]-[2-(1-
methyl-2-phenyl-ethylcarbamoyl)- ~propyil-phosphinic acid
{2-[2-(2,4-dimethyl-phenyl)-1-methyl-ethylcarb amovl]-propyii-[(R)-1-
(3—dipropylcarbamoyl—beﬂzoylamino)—2—phenyi— ethyl]-phosphinic acid

(M-FL)
570.5
(M-FLY
584.5
(M-ELY
alC.4
(M-HY
628.5
(M-H)"
682.2
(M-HY
582.5
(M-H)’
610.4
(M-H)
562.5
(M-HY
606.5
(M-HY
577.6
(M-HY
591.5
(M-H)’
590.5
(M-H)’
506.5
(M-H)"
5047
(M-H)
518.6
(M-HY
446.5
(M-HY

By way of example NMR data [ITH-NMR (300 MHz, internal standard TMS, J values in

Hz, CDs0D)] are given for two compounds, 1.e. comp_ounds I-18 and I-37:
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Example 3: Preparation of a compound of formula | starting from another
compound of formula | to A solution of 14 mg of
3-{[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl]-
hydroxy-phosphinoylmethyl}-N-phenyl-sateinamic acid methyl ester
(compound 1-17) in 1 ml of McOH and 3 mg of NaOH was warmed to 45__
@Un@;humﬂmilItiUh{mSEVa’péi%%é’dmh@’?%s?d%%@?ti%n@é)oét&%@ﬁ’IN{)’

ous hydrochloric acid and G1-12€H2sdhen organicdayer was, weshed? and
S éﬁ}/’d/r%if g?]% eé\“/%%g??%?é%ft’o §|§ e 81% 9?%-{&&-@#“15,,1{\ .
bf@dyimﬁba}m&/%mE%ﬁﬁnﬁéﬁigﬁﬁéﬁélﬁ%}-%éfo V- géxf)h?ndylmet
Ryl N Rhenyl suesinamicacitscpmpound 163) 2Nb. £ofpalridieftl), 472 (=,

formula | MS 1-53 . m 26and 1.24 (deach,]=6
T ey e ok (VR A
eygmmmsamnogmmym-bnemm%iﬁaﬁ]@egg&é e domiptiihaedp 2 ©

he inventi nd rmaceutically suitable salts thereof (hereinafter:
ﬁ%ﬁ%&ggﬁﬁﬁ“@%ounds) have pharmacological activity and are useful

as 20 pharmaceuticals. In particular, P aceutical P iQit
Ereeiietise Pﬁﬁﬂﬁf&WH&Rﬂ&?l&%ﬂﬂﬁiﬁsﬁ%%%}%%%%%gd%%ﬁ%ﬁﬁ%rs

of A-beta produetipontestifipmetldds for the in vivo suppression of
A-beta production, and assays with membranes or cellular extracts for the

gx‘?ée?&%?%ﬁ@%cﬁ%%ﬁ%é{%&iyd%ﬁ{ﬁdﬁ%mﬂbﬁmm@ﬂmob@@henﬁ-ethyu-
n

Isclosed in 25 numerous publications, including WQ 98/2249 Al
T2 oh U SO BN GBS B A3 %?e%ﬁﬁﬁ?%ﬁﬁ?sﬁ%ﬁmﬂ 17)

refarence NBetarsectctase dfaslaéw deseibedito $6¥&raPubiatigRgon was evapo-
including EP, 855,444, WO .Q0/17,36 g MO O848, Cl,, th
S D00 6558 R WS D00 568 55 Lt S o

[100,665. -22- For exarnple, jnhibition. of 1-(3-di-
pesearethsercftherPhadiabevttt EanpatraernL6e QembRSTRR %S} D

their ability, £:6.1-i0-inhipitibeleavrge i flloredeent peptidensybserae)-N-
(g%?%p%%g?s%iﬁe,e. . %r?e CI?R iﬁzsay aiu@dezcribed inter alia by
%@Ylh@éﬁlﬁ%‘ﬁ’éﬁa&da%oﬁﬁw [ace, e.g., a peptidic P-secretase

inhibitor at the active binding site 5 of [l-secretase, e.g. as demonstratﬁisin
apkordaneepwithdhé fotlowing test method. Competitive Radioligand

Bi@”ﬁ@?gﬁ@%@ _ %%H}k%@ﬁ&%é&ﬁ@ﬁijmﬁaqal@@]are CoaRA> (M-
with™purifi ACE protein (see e g, GB 2,385,124: Examples | and 2)
using abﬁﬁ@éﬁtiﬁﬁ&ﬁlﬁfl@é@ﬁmﬁ 30 SIS [V]1 R

The compounds of the invention and pharmaceutically suitable salts thereof (hereinafter:
Pharmaceutical Compounds) have pharmacological activity and are useful as
pharmaceuticals. In particular, Pharmaceutical Compounds exhibit J-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
numerous publications; including WO 98/22453, US 5,703,129, US 5,593,&46 and GB
2,395,124; all hereby incorporated by reference. Beta-secretase has been descibed inn
several publications including EP 855,444, WO 00/17,369, WO 00/58,47%, WO 00/47,618,
WO 01/00,663 and WO 01/00,665. ‘
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citrate buffer adjusted to pH 5.5. The coating is achieved by incubation of
100 I/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 | binding buffer (30 mM
citrate, 100 mM NaCl, 0.1% BSA, pH 4.1) is dispensed. The test
compound is added in 5 | from a DMSO stock solution or appropri- ate
F&é&'eﬁ'%'ﬂl%ae} %}Biﬁétgg Hﬁglag&lgeitﬁaﬁ %@bﬁméﬁtﬁ %@@ﬁﬁ%@ﬂba:
xample 4) is added in well fram Lmls S tide
dﬁ?ﬁ@ﬂﬁ&ﬁﬁ%@ﬁ ’S&ﬁ‘éra?ﬁ Ohétion1 5%%.@%%%%@%:1@ humid chagt%%r at
s@mhient temperatuseytieepaaiic WABREHWithsZ s 300MWER WAy Affgrerneer
flipped ona dry towel. Following the addition, of. 501 /uell Wicre-,SeiateRding site
LeptaBiedrdy el pIite ReSeafed dn "\1/%} tedc%r £ seconds, The bound
Jadigactivity s cauniad:an-adopcesnt (Packait) Hofal biridt s yslcatly
etween 2000 and 10000 cpm/well depending mainly on the purity and

concentration of the BACE, .protein. specific binding as assessed
Wﬁﬁ@fiﬁ%ﬁ%ﬁ%@%@gﬁi icinni |torq (Bachem # H- 4848) is
typicallybet Teen 30 and 300 cpm/well. The IC-50 valugs Iculated
S MlchmOR EXE DB T pETE R GRS SH L IR0 Bt e ©&
elis \ 3Ky, frihe {-seerefsadnhibition aie sodium
%%v%ﬁ:éggg%%g%@%%%ﬁ%a\%%%f Example No. IC50 in vitro [M]. 1 5 15
G5 IH3T0 D ubiid 0,28 F-82Tho2oain8 0 ThipsPRarmatsitfaapt 100 Hi/well for
‘Compounds are accordingly useful gs -secre inhikit ANith8e o1 4.1.
Yréairiaat HLdiaas ea}ﬁ(%cegn‘gﬁ%ﬁ% Vfﬁﬁvlvl%ié{h _g‘gi‘]’:%gg%%%ﬁy plaqa/éJ a
fole ok is Al +Bated vaueh conditives-inejude in\pavticllarAlZbiimerist 1) is
disease and Cerebral Amyioid Angiopathy. Beta-secretase 'phigitors can . i
&Eﬁmmérﬁmimszwm@om@lﬁam&yﬁ@iﬁmgﬁ% BRSO G At EERT P

| gt%'té‘xﬁ% SR St%@(i‘{ﬁ@ grevellknowninthe it Korexampleothesa 24: Example 4)

production of A-beta can be measured by immunoassay in

A unoass ell cult J[:te L cubation
sLpkiadtariDofl HEKR293 ediisihict ﬁ@éké@ﬂ?@éélﬁ%‘?ﬁ&ﬂ%%ﬂ@&ﬁg er ncubatio
amylald precursor IBIEINIARRD): sTgAhea Aradhicioneanialso deshed with 2 x

Sured’in supernatant human neuroblastoma cell lines which z)xwesﬁ Micro-
e ehdelenousAPRiphrAdditohy et sBeHausrsiHBIAIE GaR e H el Mierom

Scint20 (Packard) the plate is sealed and vibrated for 5 seconds. The bound radicactivity
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-
specific binding as assessed by competition with >1 pM peptidic inhibitor (Bachem # H-
4848) is typically between 30 and 300 cpm/well. The IC-50 values are calculated by
Microsoft Excel FIT.

The preferred compounds show an ICsp<1.0 M. In the list below some examplary data

for the f-secretase inhibition ate given:

Fxample No. | 1Cs in vitro [pM] | Example No. | 1Cs in vitro [uM]
1-5 005 - 157 0.04
I-14 0.20 42 0.02
18 0.01

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

. T < imoli-
sreatment of diseases and conditions in which [-secretase activity plays a role or 1s1mp
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optimized for efficacy in transgenic mouse models of Alzheimer's disease
which generate i0 A-beta containing Alzheimer-like plagues in the CNS of
the affected mice. Finally, beta- secretase inhibitors are expected to
reduce the A-beta concentration. in the hrain and in cerebrospinal fluid. of
patients suffering from Alzheimer's disease and also in healthy individuals

Wwhigh:haye netyst develaped Asetd plabibesBitsofiemicandrieereoral Amyloid
immunological studies revealed that the dominant proteinaceous 35
%ﬁ?ﬁ?ﬁ%ﬁt of the amyloid plaque occurring in the cerebral cortex of

individuals effected by Alzheimer's disease (AD) is an.approximatel) :
Kitodattori (D) protern Sraliout 35 tﬁpﬁ?ﬁﬁé%ééﬁg. Sy 50 %uﬁlﬁ%&véggezswmﬁ
?:{eg,i_%@@atgg én%ﬁ%a@é@j‘k@%@&ﬁﬁd&e senddidmetimes thetarAznreteratEthe

erein as A-beta. In addition to depositi -peta: | Rd RIAMHEStant of
PBiate R O T e WA gg?ﬁ?éﬁ%%gg%%%%{;ﬁﬁ%mafaﬁ%ﬁoleg;;
st 20cattexiskhoapilaressandsomeinas boerkad SR G (477
siiongindicatigns hat A hesa depasitions:ate catsal related foudisioma cell

e Be dBsirable to inhibit the formation f A-beta i Vivo U tor can be
Pressenting @ﬁd%dﬁ%ﬁﬁﬁlﬂ%ﬁﬁﬁ%ﬁgﬁt@&' ﬁg??gﬂgﬁbn? Sf’%cor%ro_lmg the
Tvmation efamyioidalagusg:tieducing meddtoiidityhaimegeisralfyivhich generate
mediating the, pathalogy associated with A diction28 AibetEinally, beta-
ApPeBr ST HE R ?QF%F 5%%%8%@53 d%r‘i%iie;?gr%% type 1,tinte 1r I m.l i lin
merabrariehiiroteiny termedetasiiie @%&F%ﬁﬁf&?&ﬁ%ﬁfh’%&ﬁéﬁ% an
QAR RIOANGRCBY. FANYGALSROMR Vv antih dilture drgbllsp in healthy
Jerived from various animals and hu g .tA-l?aet% is derived from
dledbivigelsrhmb BYaR iRt %?gasqg)esayg &M(), collectively termed
secretases, including beta-secretase(s), generating the N-terminus of
ﬁ&hﬁ@;ﬁﬁmaamnepambgdmﬁéi@héw@é@@ﬂ#ﬁ%gmiéw}?aBEOEF? g .
of compound ‘ 1ok their Rharmaceuticatiy peaeptalile daithifds effecte
t (émn%%ﬁ%gc ﬁ?%?dif%gg{?ga{%%%ts for the treat (ﬁo{%(?'s%a&@%qjﬁtgg 19 sbout 39
the (drbebrersdiimibiden) ThaSHPRSIRM rT'gﬂl]moerzlL t?]e present _
inyention:nryides the pse:ahcompesptscf folmulandaidaetilgiand sometimes
pharmaceutically acceptable,salts in t g0t fnedigaments feryloid
tﬁét%r%@éﬁgfﬁﬁ%mﬁé% rlﬁlear”lst%sf%?zah%}r%%ﬂ%{i}g?a%g Pharmaceutical . .51 « small
Gompestidearsbéusechds mibdivalies @ ReF BT Bf Bihaisaisles
lial Preparalions. The pliamacs isallpreratatine:can be ad mﬁi@mﬁg‘{hﬂ A-
orally, €.g. in 5 the form of tahlets, co tablets, drage SQH formati
gb@tﬂr@wﬁs@méé—}‘%ewﬁ%%é%ﬁﬁéﬁ? >6F¥€$%R§i§%§5§%£@%wt ormation
agm‘@@@@%@Wﬁﬂfhﬂawﬁ@m&ée@éﬁmeﬁm@yg}glpg_égegeneraﬁon, by controlling

the formation of amyloid plagues, reducing neurotoxicity and, generally, mediating the

pathology asociated with A-beta production

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.

i t i i i ds of
Tn another embodiment, the present invention provides the use of compoun

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

snother embodiment the present invention provides the use o compounds of formula I
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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, cora starch 10 or derivatives
thereof, talc, stearic acids or its salts and the like can be used, e.g., as

sushscarisrsfariablats; seatediablats dtagessoafid ard Galadierments for the
capsules. Suitable Ca”i%@%%isoﬁsgg{@g g capsules are, e.g., vegetable
il

ST B TATE SRS iquid polyols and the like. Depending on

the nature of the active substance no_carriers are, hgweey_%% tﬂé%?r” é’  pharmaceu-

eiartectinthe Caserohests guldhisehpsmes Elitibie carfiers for

' : i { e tebe is; willy, e.g. in
3@9&%&?5&&&&2.&?& Fﬁ(ﬂgﬁ@&ﬁyw@r@@ signwatebepdyotssgiyder

getabte oil and the uitable carriers for ifor €-g-solutions,
AP ChaTUEFRA TS, HALES, JAS. Sei Ao IO OO INe.

like, Thenpharmaceitical epatationt €arn Fordsvery goAti e ciected rectally, eg.
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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

i ingl i d and, if desired, one or more
comprises bringing one or more Pharmaceutical Compound and, R

other therapeutically valuable substances into 2 galenical administration form together

with one or more therapeutically inert carriers,
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The dosage can var
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be indicated.

Tablet Formulation (Wet Granulation)




1¢

15

20

5 3. Sta-Rx 1500 6 6 6 30 4. Microcrystalline Cellulose 30 30 30 150 5.
Magnesium Stearate 111 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 For ulatlon Item
lmglehlém@ﬁﬁ@/capsule 5 mg 25 mg 100 mg 5062453451, Compound of
formula 1’5 25 100 500 2. Hydrous Laciege 159 123348 --1 81 mf@orrpi0 mg
Starch 25 35 40 70. 4. Talc 10 15 10 25 20 5. Magnesium rate 25
otal G0P05'506 505 11k toms 1, 2 and 3 n & autable mger for 30

. items 1, 2 and 3 in a suitable mixer for 30
minutes:tAdditémsdiafils and mix 823 minutéS>Fill into3 suitable- 50

£aps g_%ﬁf laims: 1. A compound of formula § 0 CHZR26O 111GH 11
4R P,CHZ cHC,N_R () 0 OH R3 H wherein R']| aryl or

ﬁeteré@ﬁpcﬂ*ﬁagl({?@u%ﬂk%l or pher§): R3 is hf}grogen ( C5) alk)}l5 0
O-(CaatR)k-alin senphenyl; 1

Total o 167 167 167 831

Mix items 1,2, 3 and 4 and granulate with purified water. Dry the granules at 50°C. Pass
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
T ’ 5mg  25mg  100mg 500
mg
1.  Compound of formulal 5 25 100 500
2. Hydrous Lactose 159 123 148 e
3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5. Magnestum Sfearate 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.



R4 is (Ci-C6)-alkyl, (C3-C6)-cycloalkyl, phenyl, pyridyl, or indolyl; "aryl" is
phenyl which i5 un'substituted 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)-alkyR6&(Ct-C5)-alkyl" or
(Cf;g%?%lkyl IS unsubstituted or substituted by a substituent selected from
phenyl, COON, COOCH3 and S-(Ci-C5)-alkyl; and pharmaceutically
actepabirenns ehé&reofl! The compound of formula | according to claim
1 wherein R'is a group of formula (a) R R7 ( R8 (a) wherein R7 is
hydrogen, (Ci-C5)-alkyl or @(C-gggﬁalkyl; R8 |§ OH, pyrrolidonyl or
-C(O)NR5R6 wherein R5 is&lyd,r@gen %r (Ct-CH)-alkyl and R6 is (C-
Cs)-alkyl or (C-C5)-a|kylpéﬁbs@iutedeS/ ﬁﬁeqjgyﬂ, and R9 is hydrogen or L
(C-C5)-alkyl: or MnRG 25.08.05 -96a 98" imindol§l substituted by
(CI-C5)-alkyl, or quinolinyl. 3. The compound of formula | according to
clai¥eiherein R2 is phenyl which is unsubstituted or substituted with
fluBtine. atylchédeempmatind of formula | according to claim | wherein R3 is

hygrogens: (€l %ﬁﬁ@bg&nﬁhenyl. 5. The compound of formula |
ac&prdirh 0 c?airgﬁl% wh rg}}'&fr;r’R4 is_ unsubstituted (C1-C6)-alkyl;

(CI-4C6‘)S- P&thdfitited By ore Erinfererlib SR selected from

hakogan (NG 106} dlkylf2)-cC8at8)-ohetodlkykidyisubistitighd phenyl,

Ao P R ot lected (rom OF, hloge,
oo D GG et B OB R G2, 3 A R Stifgeen o (G0
(ciobyad & lis(esas iunedyCsubstitbe b (haloyekyOuaias) hikgheryh
COO(CI-C5)-alkyl; or unsubstituted p}sidyl or pyridyl substituted by

mekigtgroaryl” is unsubstituted or substituted by (C;-Cs)-alkyl;

"(Ci-Cs)-alkyl" or (Cy-Cg)-alkyl is unsubstituted or substituted by a substituent selected from
- phenyl, COOH, COOCH} and $-(C;-Cs)-alkyl;

and pharmaceutically acceptable salts thereof.

2. The compound of formula I according to claim 1 wherein

R' isa group of formula (a)

(a)

wherein

R? s 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 (Cy-Cs)-atkyl; or

MH/IG 25.08.05



6. The compound of formula | according to claim 1 selected from
{(R)-1-[3-(methhyl-propyl-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)-gghenyl-ethyl]
-(2-phenylcarbamo)l- propyl)- phosphinic acid, 10

[(Rﬁ*l 3 %%Qﬁﬁggb%@% éébrr?l%l n‘{z((%)é)n ipln?) -2-phenyl-ethyl]-(2-ph

enylcar yl-propy

gh(én?/%aggg?ﬁro“dip FS)If l) 5%0%%)% g%zé%g%{gzn%% %(ee;] %{@)1{5! gisle]r)‘f‘!f}l szh-xch is unsubstituted
1- m&mmtmdalé-ﬂmnmonyl) -amino] -2-phenyl-ethyl}-(2-phenylcarb

amo)rl- 15 propyl),phosphinic acid,
[1-¢3Tipropylcaniamiaytheny eylanding Je-phanykieshu] X2 phialylganb a00ay)-alkyl or

l, %ﬁy phosphlnlc acid, [
|propylcarbamoyl benzoylamlno) -2- phenyl ethyl] -(3-methyl-2-p-
t0|)5|’| rebc%% tc}ctj)fcpriqglﬁg Iillapclco?' )tozclaheny I.ﬁf%z Hmuﬁsatuted (Cy-Cg)- alkyl

Car amoy enzoy amln
t0| BRI SSsHIARY ARgde pubstituents selected from halogen, N[(C,-Cq)-alkyl],,

(Rlﬂr&)dwﬂmmaﬁh@mwh@a&yl@m ipteh 2t plteayiedBilone or more (C)-Cs)-alkyl, and

( u I n [Or CLO Or unsuosiitute Iy
: %%Q?%Pﬁﬁ’&ﬂ‘%&%ﬁ?ﬁé %reﬁr?g)PeD(;&Iﬁn |%Co nggheny cirlohen bstituted phenyl o

lcarba
(8 ﬁ‘éﬁfﬁ 76 BrtdSh-3E ordps ¥sphinic acid, [
(R)-1-(3-dipropylcarbamoyl-b enzo)lamlno) 2-phenyl-ethyl] -(2-p-tol) Ticarb
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)-I-(3- dlpropylcarbamoyl benzoylam
no) -2-phenyl-ethyl]-[2-(3-methyi-butylcarb-
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35 amoyl)-propyl]-phosphini.c acid, - 28 -

[2-(3,3-dimethyl-butylcarbamoyl)-propyl] - [ (R)-1-(3-dipropylcarbamoyl

benzoylamino)-2-phenyl-ethyl] -phosphinic_acid, [

(R)-I-(3-dipropylcarbamoyl- benzoylamino)g-?phenyl ethyl]

[2:(4.4,4-uifluer ahamoy, IIGacl

ﬁfg é.{pé*@yg'@fr%%i e B DRl e b A
50— bityh fﬂaﬁdp}f@ﬁﬁyﬁéﬁ@éﬁimé 2y i3 (are}wiwé by meﬂ“vi

-dipropylcarbamoyl-benzoylamino) -2-phenyl-ethyl] -[2-(2,2,3

3 £ Hcheptariofebuyiceihamoyiy praplhhasphinc ac
| | .
it E%%JCZ?%OO LR bensorlsryinal.ohemy ot dabenlcard-

acid, a{QQ(BQ -pycfon Wéﬁmoyb -propyl]-[

()Ri Q}élrbg " n%"@}{{}'ﬂ@ﬁﬁl nylcarb-
aC|d;[( ) 1- (3- i@ pro carbamoyl enzo a%n?%gfl 2- pheny% ethyl%m ZII'L;h enylcarb
(4-h) FEOREISRERY §/ABropyl]-phosphinic acid, 15

[(IRBUl1(3sdlﬁﬁféﬁwh&lﬂbamﬂwbmwammmpﬁhﬁwbﬂiﬁyl]@fé‘p&éﬂmhﬁﬁbmw‘r
phenvl Oca{f IQB%rogg phosphinic acid, [

?:éﬂo oppy?% amoy]l enzo)rlamino) -2-phenyl-ethyl] - [2-
(p bhh ity Eoplrpropyiphospriieyisitnp ) -2-phenyi-ethyl]-(2-phenylcarb-

(R)-la@n%p?wwﬁ@mhmg@ylamino) -2-phenyl-ethyl]-[2-(5-methyl-py
ri L1&2 arbamo)rj)‘ proP\{ phos hinic_acid and
( "Hz"i?cé%b%ﬁ RAEPR SWF ~5-pr po:qfwbenzoy amino]-2-phenyl-ethyl}-(2-

[(R)-Iph3=dipropytcarbanapyl;benzgyiamina)i2-phenyl- ethyl]-phosphinic

agi r o) ff la |

SO oS e teEaalen AR DA by o
RZ owmﬂlmbeﬂahm@ﬁ@ ~ C-N.R (I) 0 OH R3 H wherein

[1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyl] -(2-p- tolyicarbamoyl—butyl)
phosphinic acid,
[1-(3-dipropylcarbamoyl-benzoylamino )-2-phenyl-ethyl] - (3-methyl-2-p-
tolylcarbamoyl-butyl})-phosphinic acid,
{1-(3-dipropylcarbamoyl-benzovlamino }-2-phenyl-ethyl]-(2-phenyl-2-p-
tolylcarbaroyl-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-
propyi)-phosphinic acid,
| (R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyi-ethyl]-(2-p-tolylcarbamoyl-
propyl)-phosphinic acid,
L{R)-1-(3-dipropylcarbamoyl-benzoylamino)-2-phenyl-ethyll-((§)-2-p-tolylcarbamoyl-
ropyl)-phosphinic acd,
[(R}-1-(3-dipropvlcarbamoyl-benzoviamine)-2-phenyl-ethyl]-((R)-2-p-tolylcarbamoyl-
propyl)-phosphinic acid,
[(R)-1-{3-dipropylcarbamoyl-benzoylamino}-2-phenyi-ethyl]-(2-iscbutylcarbamoyl-
propyl}-phosphinic acid,
[(R)-1-{3-dipropylcarbamoyi-benzoylamino )-2-phenvl-ethyl]-[2-(3-methyl-butylcarb-

amoyl)-propyl]-phosphinic acid,
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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 11l R-CORZ1 (lii)
wherein R' is aryl or heteroaryl; and 9 R16%s halogen or OH; and, if
desired, converting the resulting compeund, into a pharmaceutically,

et bttt R ARtV L G i)

CH, R0z @ GHN- Ry O- I R3 wkereir RIS aryl or heteroaryl; R2 is ‘
(GrSa)-alg SF: -@&Mg?@ﬂ%@m& ,é:g@n- Kty @ (GG S)-ANEORY 1Byl
o?ﬁﬁen\l; to Wlﬁ%comg?und,of or uIa%(II 2N?1R4 ()%) wherein R4 ism H
(Cl-cféﬁ-ééﬁﬂ?ﬁfiéc?z%fé&'waé?@ﬂﬁ BHenyl: pyridyl or indolyl, and, if

dgglied, (sofiyesiing dfietesilbagcompotap Inth.anphatmaceutically 4-tetrafluoro-

acceptable 15 salt,\8. A compound.of formula | or a pharmaceutically
%u%:kar% pegfc?&?gﬁlﬁéptomé a?r{::}ﬁil, whenever prepared by a

y
pr6Bess Gedording wlelainy7h o195k ot acdompotint-otioimen &1 ot -a,4,4.4-hepta-

pharmaageytically accapiable salktherenbagsording to claim 1 for the

manufacture of a medicamen the treatment qQf a disease 20 related to
tr{@*.fﬁ#&}ﬁ@w%?%@fg@éﬁaa%@?ﬁ @Fﬂw&?“ }%a%fé&maﬁg%&%oﬁmm -2
contajitiagyacbmpeting bifiermida | or a

[2-(2-cyclohexyl-ethylearbamoyl)-propyll-{ (R)-1-(3-dipropylearbamoyl-
benzoylamino)-2-phenyl-ethyl]-phosphinic acid, ‘

[(R)-1-(3-dipropylcarbamovi-benzoylamino)-2-phenyl-ethyl]-[2- (4-hydroxy-
phenylcarbamovl}-propylj-phosphinic acid,

L(R)-1-(3-dipropylcarbamoyl-benzoylamine)-2-phenyl-ethyl]-[2-(4-methoxy-phenyl-

carbamoyl)-propyl]-phosphinic acid,
[(R})-1-(3-dipropylcarbamovl-benzoylamino}-2-phenyl-ethyl] - 2-(pyridin-2-ylcarb-
amoyl)-propyl]-phosphinic acid,
{(R)-1-(3-dipropylcarbamoyl-benzoylamine}-2-phenyl-ethyl] -[ 2-(5-methyl-pyridin-2-
ylcarbamoyl)-propyll-phosphinic acid and
{2-benzylcarbamovl-propvl}-[(R)-1-(3-dipropyicarbamoyl-benzoylamino)-2-phenyi-
ethylj-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
CHzR® O
HZN/CH‘ZPTCH”CH/C‘ R ()
0" oH L
wherein
R* is (C1-Cs)-2alleyl or phenyh
R® s hydrogen, (C;-Cs)-alkyl, O-{C,-Cs)-alkyl or phenyl; and
R is (C-Ced-alkyl, (Ca-Co-cycloalkyl, phenyl, pyridyl, or indolyl;
wﬁh a compound of formula 1T ‘
RL.CORY | (111
wherein

RY isarvl or heteroaryl; and
F
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pharmaceutically acceptable salt thereof according to claim 1 and

- pharmaceutically acceptable excipients. 11. A pharmaceutical

composition according to claim 10 for the freatment of Alzheimer's 25
disease. "

10 -
R™ is halogen or OH;
and, if desired, converting the resulting compound into a pharmaceutically acceptable

salt; or

comprising reacting a compound of formula XI

i
C.. .CH C.
RTON P o ok (2D
0" TOH &

O CHR

wherein
R' is aryl or heteroaryl;
R* is (C-Cs)-alkyl or phenvl;
R is hydrogen, (C1-Cs)-alkyl, O-(C;-Cs)-alkoxy or phenvl;
with a compound of formula X1I
HN-R* (30)

wherein

- R* s {C-Cg)-alkyl, (Cs-Cg)-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 pharmacentically acceptable salt thereof according to

cleim 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 [-secretase.

10. A pharmaceutical composition containing a compound of formula 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.



