WO 02/ 076995 PCT/ EPO2/ 03389 -1- 2-Am no-Propanol Derivatives The present
I nvention relates to 2-am no-propanol derivatives, process for their
product i owo andsophar maceut i cal conpositi ons contai ni ng t hear/Ev/e3389
particularly the present invention provides a conpound of formula I Rl |
R&A RB N (CH2)mXR2 R wherein mis 1,-2-or 3; Xis 0 or a direct bond; R
Is H. ClL.6 al kyl optionally substituted by OH acyl, halogen, cycloal kyl ,-
phenyl or hydroxy-phenyl ene; C2-6al kenyl; C2-6al kynyl; or phenyl '

opti onal Ly, I O R2is ON _II ORB P O wherein RS is Hor
Cl. 4al ky A"%Hgﬂé Bﬁge ' ted by 1, 2 or 3 halogen atons, and R6 is H
or Cl.4al kyl optionally substituted by hal ogen; each of R3 and R4,

i ndependently, is H, Cl.4alkyl optionally substituted by hal ogen, or acyl,

and R i sTispregentlinvantion relatesin 2-eminoprapanol detatives, tirecesh dortheinprodyetion at om
and whic d'BY; ' : LiNg8ReRy nitro, hal ogen, ami no, hydroxy
or car bo%;/; oarrmge‘%lgfsa?géudgy podfgmo?%?grﬁ}?lghl‘%aee R7 -(CH2)2.4 -(O0~) (a) Re-
wherein R7 is H, Cl.,alkyl or Cl.4al koxy, and R6 is substituted

CL. 202! KoBAUari M Chreso ey BRSS, Eifpcha iRk 1 © opt i nal 1y

substitute cyc

R1
I
R, RsN+(CH2)m-XR2
R

wherein

m is1,2o0r3;

X  is O or a direct bond;

R; is H; C,5 alkyl optionally substituted by OH, acyl, halogen, cycloalkyl, phenyl or
hydroxy-phenylene; C,salkenyl; Cosalkynyl; or phenyl optionally substituted by OH;

Rg is

o
wherein Rsis H or Cy.4alkyl optionally substituted by 1, 2 or 3 halogen atoms, and Rg is
H or C,.alkyl optionally substituted by halogen;
each of R; and R,, independently, is H, C,.alkyl optionally substituted by halogen, or acyl,
and
R is Ciszoalkyl which may optionally have in the chain an oxygen atom and which may
optionally be substituted by nitro, halogen, amino, hydroxy or carboxy; or a residue of

formula (a)

R7

'(CHz)z-A'——@ (a)
RB
wherein Ry is H, C,4alkyl or C,4alkoxy, and Ry is substituted C,.0alkanoyl, phenylC,.
1salkyl wherein the Ci.,4alkyl is optionally substituted by halogen or OH, cycloalkylC,.
1salkoxy or phenylC;.s4alkoxy wherein the cycloalkyl or phenyl ring is optionally
substituted by halogen, C;.4alkyl and/or C,alkoxy, phenylC,.i4alkoxyC.i4alkyl,
phenoxyC,.i4alkoxy or phenoxyC,_,salkyl,
R  being also a residue of formula (a) wherein Rg is Cy.1;alkoxy when R is Cyalkyl,



t 4al koxy or phenyl C1. 14al koxy wherein the cycl oal kyl or phenyl ring is
optionally substituted by hal ogen, Cl.4al kyl and/or C1-4al koxy,

phenyl Cl.Wwoabkkowy<, . 14al kyl , phenoxyCl. 14al koxy or phenorgCEPIZed38y|, R
being also a residue of fornula (a) wherein R8 is Cl. 14al koxy when R, is
Cl-4al kyl, WD 02/076995 PCT/ EP02/ 03389-2-2- C2.sal kenyl or C2.6al kynyl, in
free formor in salt form Halogen is F, O, Br or |I. A kyl or al koxy may
be straight or branched chain. Cycloal kyl is preferably C3.10cycl oal kyl,

nore preferabl 0 and includes, for exanple, cyclopropyl,
cycl obut yl ,agi%lkgﬁﬁﬁnggb&%"ohexyl or cycl oheptyl. Acyl is optionally

subst i t utrdfeeesfokaoin saiform.oyl , i n whi ch al kanoyl is a straight- or branched
chai n al kanoyl having 1 to 20 carbon atons, and is e.g. fornyl, acetyl,

pr opi onyHalogen isfoyd!, Bn@dbﬁlﬂ(yqurlalkomemawb@ﬁtramhtﬁé&ran@wd chaitanpl es of ar oyI
include e.g. benzoyl. CIl.20al kanoyl is preferably C2 14al kanoyl and may

opt i onal Oyclpaiky isereferahly§; méy@oa"mb meremyeferablycyaryrioali and ingludes.fer ohexyl |
preferab t jut ed al kanoyl
i ncl ude g)(an%le %EI Bﬁfpm Bgél nm@cégcﬁpe 'g}ﬁeny pr(;g{rgzawd'%enyl but anoyl ,

cycl ohex | hﬂéy, I
cycl ohexbk@ﬁfgﬁ%}f%nfumgﬁm%ﬂlﬂﬁ% &Q,Yéw lﬁ%tdﬂ &qélggexiggp 0{ R[aanccﬂedMal kyl

I'C1
or CI. 149maumwamw awnwécf@gaﬁnbpna&mﬁanﬁss qgt@rrmﬂ e%ﬁtﬂoproapewsbutw% Rl is
substi t ufgg, |g@Hﬁ)ﬁbylo'rhei@%ypér(%?ﬁfléébﬂ{ﬂoyﬁ%ﬁ&éBﬁt sghz%w @H aRbFhRTAbl y at
the term na sition, or @

substituted b substituents

sel ect ed pre:femblm@gmalkan@rl@gd maycqpélp@%lwlbﬂ subgiiteted) e sn'av lewbwycyshélkyu efe. In
the Comgﬁmxﬁfpr@@w \é?t%'t%mél ss.f&A Iawmssasfg%;mﬁg@sman i E{d%feegred

i ndi vi du sub- conbi nat1 on preftiera
x. s O 3beuzpyl|. pherylage anﬂmop@nﬂt phenylwianoyk exdpheyylasetylCo . 6al kenyl or

. 6al kyeg}'élc%hef(@?rr?ﬁﬁgﬁ(aclﬁﬁﬁ%w 'o?Hcyl'c'IotéxylgéiﬁHoﬂ.f R5 and R6 is H 6. Ris

a re5|due 0
In phenylC,.1salkyl or phenylC,.q,alkoxy the C;.i4alkyl or Cy.q4alkoxy moiety preferably

contains 1 to 10 carbon atoms.

When R; is substituted C,.salkyl, it may be C,salkyl substituted by OH, preferably at the
terminal position, or Cy¢alkyl substituted by 1, 2 or 3 substituents selected from acyl,
halogen, cycloalkyl, phenyl and hydroxy-phenylene.

In the compounds of the invention, the following significances are preferred individually or in
any sub-combination:

mis 1 or 2, preferably 1.

Xis O.

R is Cy.¢ alkyl optionally substituted by OH; Ca.salkenyl; or C,¢alkynyl.

Each of R; and R, is H. |

Each of Rs and Rg is H.

R is a residue of formula (a).

R is H.

Ry is Cy4alkoxy, e.g. methoxy.
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Rg is substituted C;.ppalkanoyl, phenylC;. salkyl wherein the C,.y4alkyl is substituted by
halogen or OH, cycloalkylC,.i4alkoxy, or phenylC,.,salkoxy wherein the phenyl ring is
optionally substituted by halogen, Ci4alkyl and/or Cy4alkoxy.

10. R, is Cagalkenyl or C,¢alkynyl and R is a residue of formula (a) wherein Rg is C;.
1salkoxy.



8. R7 is Cl-|al koxy, e.g. nethoxy. 9. R8 is substituted Cl.20al kanoyl ,
phenyl Cl1. 14al kyl wherein the Cl.14al kyl is substituted by halogen or OH,
cycl oal kywGbh2aZ@bkoxy, or phenyl Cl. 14al koxy wherein the plremgPoz/03389 i S
optionally substituted by hal ogen, Cl_4al kyl and/or Cl.4al koxy. 10. Rl is
C2_6al kenyl or C2_6al kynyl and Ris a r@8sidue of forrmula (a) wherein R8 is
Cl_ 14al koxy. WD 02/ 076995 PCT/EP02/03389 -3 11. R is a residue of
formula (a) wherein R8 is C4.8alkoxy. 12. In the residue of forrmula (a)

- (CH2) 2- | & s S st e ra position to -(CH2)2.4-,
preferablé};/' iﬁ'sbglﬁgs.'éaglo .fO@I?@%h%{%ﬁﬁg%@*%ﬁ%unds of formula | may exi st
in free fidr nirgheiresidug of formruig (a3 (CHaddis +@r-6Hkts with e.g. inorganic

aci ds, sygh gs; ' - rc m_d , salts with organic
aci ds, Lsfgc hﬁﬁgh%%%&ﬁ r? g?rsé{tr'ﬁ/feé’, q?&%&"‘at gr,eﬂ%%ﬁgya@? citrate, nalate,
met hanesd#f oRalsdn othdtoRenesul fonate salts; when RS or R6 is H R2 may al so

be present in salt form e.g. an amoniumsalt or salts with netals such
as sodi uRompourdsefdeimulal mayexistindieederm aigsal farm, e@r additiork salisavithriag.eof .
Compound ] e ' r ; : are

al 6. par Foger I, Such S dnaBy ol e sl MK ol hdin,
nmor e asy fech acacstate.dumaratetmeleatsl benzoate, citratei matate puetbanesulionate or ar e

obt ai ned beﬂ_ﬂﬂegflﬁﬁﬁl%tsait&%i lf?{l?]reﬁsslg RS M AR R ﬁr@?étiﬁ irPSFH Brm, &/ @a tes,

di astereol soners a m Xt ures er’eof | For exanpl'e, e central tarbon atom
beari ng Rmarahiur) saihgr gaite with mestals suchsag sediumupaiasséim, galniue,\ainc ormhen t he
conpound far . | @RFE? ' ntion
enbr ac esﬁ}:a ?’é?%%ﬂb%n@'s%turtb ?géﬁg&?ggﬁ\%%#s&e{% rln {(%1[? r%gﬁ? ﬂ[esﬁgg& %”ag] (\r!rfl ar

consi der aclvatadormsrg alsp pagt dtheinverdiopt arting nmaterials exhibiting
asynetric carbon atons or unsaturated bonds as nentioned above. Preferred
conpound¥Vheh the compeundsof éormulp | have one 0o pleos asymeasrigpeenters in the molecule,

2-am no- 25 r = z inal ' | ;

rono 9. S BHER Cor Ao SRARE B pro P BRGRIch Gl rtompapses cnantiomers,

est er anthoghatgshdiasierenisamars and (Nixtaies thereothGerexampig, e centialicaryopateny | -

hept anoy}|, )z b I Y i | a

pr ocess. PaREREsha By ial ey Fiehh or SUSnRGGERT Mol wifen g ot

conpr i seformgladvinaigde: geomeiiic isometsh the presant invertioneambragescig-camgounds, Wanso
compounds and mixtures thereof. Similar considerations apply in relation to starting

materials exhibiting asymetric carbon atoms or unsaturated bonds as mentioned above.

Preferred compounds of formula | are e.g. the monophosphate of 2-amino-2-tetradecyl-1,3-
propanediol, phosphoric acid mono-{2-amino-2-hydroxymethyl-4-[4-(5-phenyl-pentanoyl)-
phenyl]-butyl} ester and phosphoric acid mono-{2-amino-2-hydroxymethyl-4-[4-(7-phenyl-
heptanoyl)-phenyl]-butyl} ester.

The present invention also includes a process for the preparation of a compound of formula |

which process comprises removing the hydrolysable groups present in R’; and the amino
protecting group R’ in a compound of formula |l

s 1
R' R, N+(CH2)m-XR'2
R
wherein m, X, R; and R; are as defined above, and
R, is
OR';
—P

” OR,

0



protecting group R4 in a conmpound of formula Il RL1 I RA4R3 N
(CH2)mXR 2 R wherein m X, R and R3 are as defined above, and R 2 is
OR P '1WoWDd29076995 PCT/ EP02/ 03389 -4 each of R 5 an®CREP)2/03389

i ndependently, is a hydrol ysable group, and R 4 is an am no protecting
group, and, where required, converting-#he conpounds of forrmula | obtained
in free forminto the desired salt form or vice versa. Preferably R 5 and
R 6 are identical and have the significance of e.g. phenyl or benzyl or

form to a bi L '

1, 5-di hy ?%'hg( ,53'?%5&2@8?%93{3%%@ﬁ%g’?‘?\"."&'ﬁbéen%’lme’ A Suitable amino

prot ect i K} igavapincaprorRctingigwup, g. as disclosed in "Protective Goups in
Organi c t N ' e »
1091, angtoydits fequlredy ol ERRG e cotficpco BRRRTobEREAR reo KiANEINS
benzyl oxdesirddsajtiforng-of vigeversal  net hoxy carbonyl, trifluoroacetyl,
trimethylsilylethanesul fonyl and the |Iike. The renoval of the am no

pr ot ect i Reefgrably R aartl Bis ang identicabanghavegthe gigsificanaernt ech ppeniyl @ bendyberdomm X i s

0 may co ent Ly, > ' . i . €e.(Q.
by hyclr ol peer deydic R pH R A RRUDE, 4.8 pERL eRBpABHER KM b1, o1
as bar i usvitaiedaroiogeotectingrgroups asoRh erep@ of as discloged inRyotestiveGratipsine. g. i n
the pres . - Laragas I Sy i §C ' Chem ,
1998 6301 aESEIGE TR Grob, Wy Sofl NPE2eBT bRIRE 1 VoSt B, T or o
R 5 or Rraéfergnoespiberain,teh® acylipgutettsbulony-earhonyl kenzylaxycetonpodduorenyl be
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al so nov#herein X is O may conveniently be performed according to methods known in the art, e.qg.
by hydrolysis, e.g. in a basic medium, for example using a hydroxide such as barium
hydroxide. It may also be performed by hydrogenolysis, e.g. in the presence of Peariman’s
catalyst, e.g. as disclosed in J.Org.Chem., 1998, 63, 2375-2377. The removal of the amino
protecting group and/or of R’s or R’s groups in the compounds wherein X is a direct bond
may be conveniently performed according to methods known in the art, e.g. by hydrolysis,
e.g. in an acidic medium, by hydrogenolysis or e.g. as disclosed by G. Osapay et al.
Tetrahedron 43 (13), 2977-2983.

The compounds of formula Il, used as starting materials, and salts thereof are also novel

and form part of the present invention.

Compounds of formula Il wherein X is O may be prepared by reacting a compound of

F*1
Ila
R,RsN (CH,)m-OH
R

wherein m, R, R, R; and R, are as defined above,

formula llla

with a phosphorylating agent, e.g. a phosphorochloridate, e.g.diphenylchlorophosphate or
dibenzylchlorophosphate, cyanoethylphosphate, a phosphoramidate such as N-phenyl
phosphoramidate, 3-(diethylamino)-1,5-dihydro-2,4,3-benzodioxaphosphepin and the like.
The reaction may be carried out according to methods known in the art, e.g. as disclosed in
J.Org.Chem. supra. In the compounds of formula llla the amino group is preferably in
protected form, as R’ when R, is other than acyl.



and formpart of the present invention. Conpounds of fornula Il wherein X
is O may be prepared by reacting a conpound of fornmula llia RL Ilia R4 R3
N (CH2) mwbB oRo7asberein m R Rl, R3 and R4 are as defi nedprahmprez/0388¢ h a
phosphoryl ati ng agent, e.g. a phosphorochl ori date,

e. g. di phenyl chl or ophosphat e or di benzylschl or ophosphat e,

cyanoet hyi phosphat e, a phosphoram date such as N phenyl phosphoram dat e,
3- (di et hyl am no) -1, 5-di hydr o- 2, 4, 3- benzodi oxaphosphepin and the lIike. The

et o Ml M A b S SRR AR, %

group iscpmebmchdzﬂfglrrmuiallm otected form as R 4 when R4 is other than acyl.

WO 02/ 076995 PCT/ EP02/ 03389 -5 Conpounds of fornmula Il wherein Xis a

di rect bond nay be prepared by reacting a conpound of fornmula IIlb R1

RA4R3 N+(CH2)m Y [11b R wherein R3, R 4 and mare as defined above,
NEL l

and Y is a |leaving group, d|et | phosphite under

reduci ng conditions, e.g. |ﬁ tgﬁe p e\geé'_c%%o? Wf reacti on may be
performed in accordance w th net hdﬁls known in the art, e.g. as disclosed
by G GOsapay.e LN _sypra, reactions, the OH and am no

pr ot ecti&ﬁe@‘yhﬁap@r%&ﬁbﬁf%ﬁs % ?Y?I’ ci) react | ng the free

an noal catish leavirgnaroopli ed. Brf forrrul alliaor Illbin order to obtain a
O b L BRSo LPBe F O A RBE b ¥ B8Rl B 7P Do e
under baséaztion iy tieqresforrhed inf comiantdwittpmethods knowofn theartsé.gr as digclosdder i al s
i s not pgy& IarI escrl bed, the compounds are known or may be prepared

anal ogou c?a%\f é" R8N in the art or as

In above reactions, the OH and amino protection may be performed simultaneously by
reacting the free aminoalcohol or aminodiol of formula llla or llib in order to obtain a cyclic
residue formed by the amino group and the alcohol group, e.g. oxazolidin-2-one, e.g. by
reaction with Cbo-Cl, Boc-anhydride or phosgene under basic conditions.

Insofar as the production of the starting materials is not particularly described, the
compounds are known or may be prepared analogously to methods known in the art or as
disclosed in the Examples hereinafter. For example, compounds of formula llla or llib in
protected or unprotected form, e.g. wherein R, has the significance of R’;, may be prepared
e.g. as disclosed in EP-A1-0 627 406, WO 96/06068 or EP-A1-1 002 792, the contents
thereof being incorporated herein by reference.

Among the compounds of formula llla, the compounds of formula X
R

5x
R1x
Rax RaxN“'- (CH,) X
CH,-OR,, Rex
wherein
n - is2,30r4

Rix is H; Cisalkyl optionally substituted by OH, acyl, halogen, cycloalkyl, phenyl or
hydroxy-phenylene; C,.salkenyl; C,salkynyl; or phenyl optionally substituted by OH;

Rxx  is H, Ci4alkyl or acyl

each of Rj, and Ry, independently, is H, CMaIkyI optionally substituted by halogen or acyl,
Rsx is H, Cysalkyl or Cyalkoxy, and



di scl osed in the Exanpl es hereinafter. For exanple, conpounds of formula
I[lia or Illb in protected or unprotected form e.g. wherein R4 has the

signi fi cawo®20f69B8 4, nay be prepared e.g. as disclosed i RCERPA038627 406,
WO 96/ 06068 or EP-Al-1 002 792, the contents thereof being incorporated
herein by reference. Anong the conpounds-of fornula Ilia, the conpounds of
formula X R5x RIx RAXR3)--(CH2) X CH 2-OR 2X wherein n is2,30r4 RIx is
H, Cl.6al kyl optionally substituted by OH, acyl, hal ogen, cycloal kyl,

h I h: I
ot onal 1§ oiscariied SobEffed oy hALARA ek (AN wnBfrPhE el
RAxr i ndenpgiscptionally substl—‘cutecibymaloayn, Gpalkyiraxid/or Gauailscnxyt phenylGyaliedxggen or

acyl , 82/ / / 03389
6 R6X |sﬁ€fﬁ]2tgglpﬁérﬁ)§3+ u%ﬁong!}{[ Leb}gﬁty cyg%qh Mg&gfs%gc?%];(ﬁéiﬁﬁgél koxy
wher ei n Bhe bgmg abblqumalhqug/hee Hapslcan@lkylyuwmseqi by Okt obpentylorygerexyloxy

Cl- 4al kyI | koxy; phenyl C1_14al koxy wherein the phenyl ring is
opt i onal Yvy SUB‘S% d by hal ogen, C1.4al kyl and/or Cl4al koxy, R6x being

al so ¢4- nmaldbdmt\ﬁaela oRtiex than @EEnglbtylenaxylvdtentaitherdRb s Ididr Raris prathyil oxy or
hexyl oxy I kyl, provided that R6x is other than

phenyl - butfyqéergr'#lo}(vr\)nerlf%rﬁher R5x iIs Hor Rx is nethyl, in free formor
in salt alternqvelaarei foow phrtohthefioventipart of the invention. C4_14al koxy as R6x

is pref 6?6}4‘1“%’5’5 ay%yeraggawogmg& of formula X may exist in free formor

kndsalhl h e. gI i norgani c acids, such as ]
avet at o, CPlTAGY Ol%yﬂrfwi’%‘qﬁasﬁexa%“a{f@% R Skl ), O6A el espch 2

benzenesinbfganittagidsabuch asCuydsehiatideohydrelyramide ok sulfiate $alts witbairgani¢ acidsidr at e
or sol Vagl?chf%ré@taté,QDma?Até,%Bgét%, Qénztogtae, biﬂX@?Haﬂﬂe, methanesulfonate or
benzenesulfonate salts. Compounds of formula X and their salts in hydrate or solvate forms

form also part of the invention.

When the compounds of formula X have one or more asymetric centers in the molecule,
various optical isomers are obtained. The present invention also encompasses enantiomers,
racemates, diastereocisomers and mixtures thereof. For example, the central carbon atom in
formula X may have the R or S configuration. When the compounds of formula X include
geometric isomers, the present invention embraces cis-compounds, trans-compounds and
mixtures thereof. Similar considerations apply in relation to starting materials exhibiting

asymetric carbon atoms.

Compounds of formula X may be prepared in accordance with methods known in the art,
e.g. as disclosed in EP-A1- 0778 263 or EP-A1-0 627 406, e.g by removing either a
hydroxy-protecting group present in Ry, or in Ry in @ compound of formula X comprising a
hydroxy-protecting group in Ry, or in Ry, or an amino-protecting group present in Ry, or Rjy in
a compound of formula X comprising an amino-protecting group in Ra, or Ra,, €.g. as
disclosed in Examples 17 to 27. If one of Rs, or R is an amino-protecting group, then the
other is preferably H. Compounds of formula X wherein each of Ry, and Ry, contain a
terminal hydroxy, may also be prepared via an oxazolidin-2-one ring or a higher homolog
intermediary step as disclosed in EP-A1- 0 778,263. Where required, the compounds of
formula X obtained in free form may be converted into the desired salt form, or vice versa.
Compounds of formula X may be prepared e.g. according to following scheme:



When t he compounds of formula X have one or nore asynetric centers in the
nol ecul e, various optical isoners are obtained. The present invention al so
enconpasswe oenaws oners, racenmates, diastereoi soners andProirstror/essd her eof .
For exanple, the central carbon atomin fornula X may have the Ror S
configuration. When the conpounds of fopmula X include geonetric isoners,
the present invention enbraces cis-conpounds, trans-conpounds and m xtures
thereof. Simlar considerations apply in relation to starting materials
exhibiting asynetric carbon gtons. Conpounds of fornmula X nmay be prepared
i n accordance w th nethods Mblg@ he art, e.g. as disclosed in EP-Al- O
778 263 or EP-Al1-0 627&;4%6,@5 enoving either a hydroxy-protecting
group present in-Rix orgdln Rex in a conpound of formula X conprising a

hydr oxy- prot ecti ng group°F'n Rix or in Rex, or an am no-protecting group
present in R4x or Rx in a dqonpeundcof fornula X conprising an

am no-protecting group in R4X or2RopuctiostRyx as  di scl osed in Exanples 17 to
27. 1f one of Rix or R4x is 3n am no-protecting group, then the other is
preferably H Conpounds of fornmula X wherein each of Rix and Rex contain a
term nal hydroxy, may al so spr epared via an oxazol kdkn-2-one ring or a

hi gher honol og i nternmediac QB as di.scl osed, QR) 778, 263. \Were
required, the conpound% f “formula X8Bfai ned. free formmy be
converted into the desifret salt form or vice ve®sa. Conpounds of formula
X may be ’ . C i t 1 S : /
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R sx OR Bhenm g is qptipnatly subgtindedias statrshiorRaHCamepends of femula X@heteia Royis,
cycl oal k! I : \\!m.s,@ [ q 1Ay henyl
ring is %b%%%@l K%gttj)g {%ﬁg&g?bﬁg‘gﬂf 0 %g)%o‘i%gorsr%%ﬁn gAng'PgérZr% a X
wher ei n ®Bkfolleweddly 2 Giigranso@actipmto irdrogueg iectesitedhReigigumi t h an al dehyde as
di sclosed in EP-Al1-1 002 792 and followed by a Gignhard reaction to

i nt r oducksefaeagthei preduatien ofjihestarting materials is not particularly described, the

compounds are known or may be prepared analogously to methods known in the art or as

disclosed in the Examples hereinafter, e.g. in example 6.

The following Examples are illustrative of the invention.

RT = room temperature

DMF = Dimethylformamide

Fmoc = 9-Fluorenyl methoxy carbonyl

Boc = tert.-butoxy-carbonyl

Cbo =  Carboxybenzoxy

TEA = Triethylamine

HOSu = Hydroxysuccinimid

FTY720 = 2-amino-2-[2-(4-octylphenyl) ethyllpropane-1,3-diol

Example 1: Phosphoric acid mono-{2-amino-2-hydroxymethyl-4-[4-(5-phenyl-
pentanoyl)-phenyl]-butyl} ester

HQ .o
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| nsof ar as the production of the starting materials is not particularly
descri bed, the conpounds are known or may be prepared anal ogously to

met hods kwiown/0764993 he art or as disclosed in the Exanpl espoemeoned3ser, e.qg.
in exanple 6. The followi ng Exanples are illustrative of the invention. RT
= roomtenperature . DWVMF = D nethylforgam de Fnoc = 9-Fl uorenyl nethoxy
carbonyl Boc = tert.-butoxy-carbonyl Cbo = Carboxybenzoxy TEA =
Triethylam ne HOSu = Hydroxysuccinimd FTY720 =

ARGy %Qr?éngb BhopyRt3MRInfc Aeia/pRSPNOr i €
pent anoy me@hemp_mmge} ester Hg,0 I P~-CH HZN Ho O WD 02/ 076995
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aci d 9H nfmalpis eissvgd in BMRaters(ti@o mi, 8/2) After addition of NaHCO; (1g) and

1-[4-(3- I -1-

o (L 07 bmogRoSu AR SR e A Ik s et 4 A7 Rl r PR AR ¢ O1
of NaHCOBo\réd i) aguesbus Nablf}@ﬁmll(tlan&%g50(BmB amdnlhe reshiting eacipitate is diltéregtoffat  RT
f 24 h 6%
500 i) aMcek TheERfirspbEelontiies B pigaIcE dEiRg i Re
resul ti nge)FamtBtipyl aCeiatee(cl/k)(aBmmhﬂd phaseuri fied on SI i ca gel using cyclo-

hexane/ em a&ﬁ M /1) as nobile phase. [MH]': 558 (ESI-M5) b)
(1. (D phMENLEBESEMS)) ouymot hyl ) - 1- hydr oxymet hyl - 3- [4- (5. phenyl - pent anoy!

-phenyl | {1P(D?&%'nbxf-Bﬁ&%ﬁb&l&%@th@ﬁﬂﬂ?&x@ﬂleﬂwy}’-b-rif-t(é‘-)éher%ﬁ-b@ﬁtanoyl)—phenyl]-

propyl}-carbamic acid 9H-fluoren-9-yimethyl ester

Compound of step a) (1.1 g, 2 mmol) is dissolved in dichloromethane (100 ml) and then
treated with TEA (0.42 ml; 3 mmol) and diphenylphosporyl chloride (0.45 ml, 2.2 mmol).
After 16 hours at RT the reaction medium is extracted with 0.5N HCI and the organic phase
is separated, dried and concentrated. The crude compound is purified on silica gel using
cyclohexane/ethyl acetate (3/1) as mobile phase.

[M+H]": 809 (ESI-MS)

c) Phosphoric acid mono-[2-amino-2-hydroxymethyl-4-(4-octyl-phenyl)-butyl] ester

Compound obtained in step b) (0.32 g, 0.4 mmol) is dissolved in ethanol/water (10 ml, 3/2)
and, after addition of barium hydroxyde-octahydrate (0,56 mg, 1.8 mmol), is kept at 75°C for
14 hours. After cooling to RT the slurry is neutralized with solid carbon dioxide and filtered.
The residue is dissolved in acetic acid (95%; 5 ml) and then diluted with water to a volume of
50 ml. The resulting precipitate is filtered off and dried over P,Oqo.

NMR, CD;0D + 0.1N DCl, &(ppm): 1.70 (m, 4H, ArCH, CH,CH,CH,), 2.02 (q, 2H, CH,CH,C),
2.65 (t, 2H, CH,Ph), 2.78 (m, 2H, CH,CO), 3.01 (t, 2H, COArCH,), 3.73 (s, 2H, CH,OH) 4.16
(2H, CH;OP), 7.10 - 7.25 (m, 5H, arom. CH), 7.38 (d, 2H, arom. CH), 7.91 (d, 2H, arom.
CH). MS: (ES-): 434.3 (M-H)

Example 2: Phosphoric acid mono-{2-amino-4-[4-(5-cyclohexyi-pentanoyl)-phenyi]-2-
hydroxymethyl-butyl} ester

By following the procedure as disclosed in Example 1, but using the appropriate starting

compounds, following compound is obtained:



Compound of step a) (1.1 g, 2 mmol) is dissolved in dichloronethane (100
m) and then treated with TEA (0.42 m; 3 mmol) and di phenyl phosporyl

chl ori de WwO0.04%7a%5 2.2 nmol). After 16 hours at RT the reattEiponoassdi um i s
extracted with 0.5N HCO and the organic phase is separated, dried and
concentrated. The crude conpound is purbf-ied on silica gel using

cycl ohexane/ et hyl acetate (3/1) as nobile phase. [MH': 809 (ESI-MS) c)
Phosphori ¢ aci d nono-f 2-am no- 2- hydr oxynet hyl - 4- (4- octyl - phenyl ) - but yl |
ester Conpound obtained in step (0.32 g, 0.4 mol) is dissolved in
ethanol /water (10 ml, 3/2) and, &?er addition of barium

hydr oxyde- oct ahydrate (0,56 ng, 8 mml ), is kept at 75C for 14 hours.
After cooling to RT the sl urry.# e alized h solid carbon di oxide and
filtered. The residue is dissdl%ed i etic’atid (95% 5 m) and then

diluted with water to a volume of 50 ni. The resulting precipitate is
filteredNMHA, GCOYODI+ DN DCE B(dpat)1)085 NNBY (BDB%N) atipBatic HY, BOR, (mG @pip CHCH.C)) (m

21 Crocepd (3. 81, Lrorna S kgl wh 6l an, Criaid pe 5 Sl 2ty

7.10 - 7(R2H aronnt€H)av961(d ), .aram36Hf,d, 2H, arom CH), 7.91 (d, 2H arom

rcrjlgbnb- I{VE H&E?}:)gzt‘fﬁﬁﬁ %‘E@tﬁ%@?ﬁggﬁéé@ﬁpgﬁ%; ?CIZdl hydr oxynet hyl - bu':]yl }
appr opr | Exampfed betPnBi S8ktmenB Jpraniin S RImERE Gat ity 0 |

02/ 076995 PCT/ EPOHeaglRPenty)-phenyil-batyi esteN HO O NMR, CD30D + 0.1 N DCI,
8(ppm: ).85 - 1.80 (m 15H, aliphatic H), 2.02 (m 2H CH2CHC), 2.80 (m
2H, CH2Ph), 3.34 (t, 2H CH2CO), 3% (s, 2H CH2OH) 4.02 (t, 2H CHOP),
7.43 (d, 2H, arom CH), 7.954¢d,—2H °drom CH), Ms: (ES-): 440.3 (MH) M
(ES+): 442.3 (M#+) Exanpl e 3'°~Phosphp aci d

nono- { 2- am no- 2- hydr oxymet hyl - 4-[ 4- (

The compound is obtained by reducing the compound of Example 2 in protected form.

MS (ES) 438.2 [M+H]"

Example 4: Phosphoric acid mono-{2-amino-2-hydroxymethyl-4-[4-(7-phenyi-
heptanoyl)-phenyl]-butyl} ester

By following the procedure as disclosed in Example 1, but using the appropriate starting

compounds, following compound is obtained:

H.0

P~oH
HN 0
HOW

MS (ES) 463.2 [M+H]"
Example 5: Phosphoric acid mono-{2-amino-2-hydroxymethyl-4-[4-(7-phenyl-
heptanoyl)-phenyl]-butyl} ester

Hq 0

PL
HN o OH

SO ~

OH



phenyl - pentyl ) -phenyl]-butyl} ester HQ O HzN O-POOH HO OH The conpound is
obt ai ned by reducing the conpound of Exanple 2 in protected form M5 (ES)
438. 2 [ Mawpe2lex@opl e 4. Phosphoric acid PCT/EP02/03389
nono- { 2- am no- 2- hydr oxynet hyl - 4-[ 4- (7- phenyl - hept anoyl ) - phenyl ] - butyl }
ester By following the procedure as di-sd-osed in Exanple 1, but using the
appropriate starting conpounds, follow ng conpound is obtained: HOO O
POH HI O Ms (ES) 463.2 [ MH] + Exanpl e 5: Phosphoric acid

cater o Ty Blagp IR BEAFRRRY et pé SRR of REFIRN ) ENER i
conpoundMSs(EShuE4.¢M+bY reduci ng t he conpound of Exanple 4 in protected
form M (ES) 464.2 [ MtH] + Exanpl e 6: Phosphoric acid '

nono- { ( REx@male 610-Phoisphari¢ holkdman¢4{(R)-amindd{3-nyathoxyrd+t4-pheayiseutoyy)- but yI }
ester H2ZN p phenyl]-2-methyl-butyl} ester

HoNS2 o-

Hozp,g//\@()’\/\/zj
O'oH

The endproduct of step i) (60 mg; 0.11 mmol) is treated with glacial acetic acid (1 ml) and

concentrated HCI (0.1 ml) for 30 minutes at RT. After diluting with water (10 ml) the reaction

mixture is freeze dried. Pure title compound is obtained without any further purification.

MS (ES) 438.2 [M+H]"

a) 2-[3-Methoxy-4-(4-phenyl-butoxy)-phenyl]-ethanol

To a solution of homovanillyl alcohol (10 g, 59.3 mmol) in dry methanol (140 ml), there is
added 12 ml of 1IN NaOCH; in methanol. After addition of a solution of 1-bromo-4-
phenylbutane (12.6 g, 59.3 mmol) in THF (10 ml) the reaction mixture is kept at reflux for 3
hours. After cooling the reaction is quenched with saturated aqueous NaHCOj; and extracted
with ethyl acetate (2 times, 500 ml each). The organic layer is dried over MgSO, and the
solvent is removed by evaporation. The crude residue is then purified on silica gel using
ethyl acetate/n-hexane (1/1) as mobile phase..

b) 4-(2-iodo-ethyl)-2-methoxy-1-(4-phenyl-butoxy)-benzene

Triethylamine (5.3 ml) is added to a solution of the endproduct of step a) (8.1 g; 27 mmol) in
dry dichloromethane (150 ml). The reaction mixture is cooled to 0° C and after addition of
methanesulphonyl chloride (2.5 ml; 32.4 mmol) the reaction is kept at 0° C for 30 minutes.
After quenching with water the organic layer is dried over MgSO, and evaporated to yield a -
colourless oil. The residue is dissolved in dry acetone (200 ml) and Nal (5.3 g; 35.1 mmol) is
added and the reaction mixture is kept at RT for 14 hours and then refluxed for 4 hours.
After filtration and evaporation the residue is dissolved in ethyl acetate and extracted (2
times) with water. The organic phase is dried over MgSO, and the solvent is removed under
reduced pressure. Recrystallisation from diethylether/hexane yields pure crystallized
endproduct.

c) (2R,55)-3,6-Diethoxy-2-isopropyl-5-{2-[3-methoxy-4-(4-phenyl-butoxy)-phenyl]-ethyl}-2,5-
dihydro-pyrazine '



H®o (/ O\ OCH The endproduct of step i) (60 ng; 0.11 mmol) is treated
with glacial acetic acid (1 mM) and concentrated HCI (0.1 m) for 30

m nut es awORZ/0768p3 er diluting with water (10 m) the reactPCarEPOd3sBUre i s
freeze dried. Pure title conpound is obtained without any further
purification. M5 (ES) 438.2 [MtH + a) -11-

2-[ 3- Met hoxy- 4- (4- phenyl - but oxy) - phenyl ] - et hanol To a sol ution of

honovani I | yl al cohol (10 g, 59.3 nmol) in dry nethanol (140 m), there is
added 12 m of 1 N NaOCH3 in t hanol , After addition of a solution of 1
- br ono- 4- phenyl but ane (12.6/?;& .°3'/mml) in THE (10 m) the reaction

m xture is kept at ref lux faqr hours~ _Abter cooling the reaction is
quenched with saturated agueols NaHCCBd with ethyl acetate (2
times, 500 m each). The organic layer s #ried over MgSO4 and the sol vent
is renoved alwma@e(mta,eiaﬁetera@-ZCﬂéuﬁapyl%-dm?droSpytm @ &;Hioefmeatol;dichi,ca gel
using ethyl acetate/n-hexane él‘ll 1é,as rrﬁ_{ﬁé e rﬁhase. " b;ﬁ . :

4- (2-i 0dBIrgt alaly Synlgita 8%/ 1181 MBAY At i (3P b ahz EhE thereds addedtine (5. 3
) i s agdghitricn .5 ALI0.H MR 1.5M i AdRKAICAREH305hRReB)at (B°E 6 27 MDI) i n
dry dichl ororrethaneﬁélSO m ). The reaction m xt rlg | S oolgzd to 00 C and
after ad@ndRreguciet stegbhihd gul hhaHYe) diasaradin dpnThF (15 mBjs addeddropwiseeover

react i ongaipsrié@ Bt 1@kirfikesCThe Featliomimibtiliress alloWedas waraupho M ad ihis Wepedt Athe
organic |ayer is dried over %804 and evaporated to yie col ourl ess
)

| ld a ¢
oi I . ThefareBingyes. Allegquenshipg with satirgted agyentis ammpeninmichiorige galutiemand . 35, 1
nol ) i s extpdd6A (Bfided)Vath QR laboatethy brjahid phase i dridd dvér MsOl4nfour s and

then refluxed for 4 hours. After filtration and evaporation the residue is
di ssol ve8onGentrated underdedvcedpressaie- AL e is putifiecken siligargel WeiP@r . The or ganic

phase i sq@tHyRahaehexBSQIopambbiR falsyent is removed under reduced
pressure. Recrystallisation fromdiethyl ether/hexane yields pure

crystally ,SI?)C@,GID?&H@ 2-ethyl-5-isopropyl-2-{2-[3-methoxy-4-(4-phenyl-butoxy)-phenyl]-

(2R, 5S) - 3F - Di et hoxy- 2-)ity_;opr gpyl - E f% [ 5 [rret hoxg(/}f 4-(( 2 phyenyl -)%)ur'g ox;s;)] - phenyl
2 .

] - et hyl } €9WE-2.48iRydPHYRANR, i ne WO 02/ 076995 PCT/ EP02/ 03389 -11- o-~ N To a

solution of (R)-3, 6-diet hoxy-ESi:sNongpyl -2, 5-di hydro-pyrazine (2.2 g; 10.4

mol ; Lohr, 1/\@(0
/\o \N ~
o/\/\/©

To a solution of the endproduct of step c) (2.5 g; 5.0 mmol) in dry THF (10 'ml) at-78°C
there is added n-butyllithium (3.4 ml; 5.5 mmol; 1.6M in n-hexane). After 30 minutes at —
78°C methyliodide (0.37 ml; 6 mmol) dissolved in dry THF (15 ml) is added tropwise over a
period of 10 minutes. The reaction mixture is allowed to warm up to RT and it is kept at RT
for 3 hours. After quenching with saturated aqueous ammonium chloride solution and
extraction (2 times) with ethyl acetate the organic phase is extracted with sodium
thiosulphate solution, subsequently dried over MgSO, and concentrated under reduced
pressure. The crude is purified on silica gel using diethylether/n-hexane (5/95) as mobile
phase.

e) (R)-2-Amino-2-ethyl-4-[3-methoxy-4-(4-phenyl-butoxy)-phenyl]-butyric acid ethyl ester

N~—0 o
o

An aqueous solution of TFA (60 ml; 1M in water) is added to a solution of the endproduct of
step d) (1.3 g; 3.0 mmol) in acetonitrile (90 ml). After 6 days at RT the clear solution is .
adjusted to pH 8 (saturated NaHCOj solution) and extracted with ethyl acetate (2 times). The



Birgit et al., Synlett, 1999, 7, 1139-1141) in dry THE (30 m) at -78C there
is added n- butyllithium (6.5 m; 10.4 mmol; 1.6Min n-hexane). After 30

m nut es awo-0Z8@Ivhe endproduct of step b) (4.3 g; 10.4 nwohl)epd/esed ved in
dry THE (15 ml) is added tropwi se over a period of 10 m nutes. The
reaction mxture is allowed to warmup-12»- RT and it is kept at RT for 20
hours. After quenching wth saturated aqueous ammoni um chl ori de sol ution
and extraction (2 tinmes) with ethyl acetate the organic phase is dried

over T i ified
onsi 110 SegE Ty REHRA AR RS CEYapbRRE S b oAl pllifh o ifte o B

(2R, 5R) - But@-dﬁlsdahms;&@moh!ﬂpl&sesopropyI 2-{2-[ 3- met hoxy- 4- ( 4- phenyl - but oxy
)-phenyl ]- ethyl}-2,5-di hydro-pyrazi ne N gyp \N\ \ 0 To a solution of

t he endpfldBietAminoL-espytey[3(metboxy-4-%4-phemybbytoky)-phepyliFbiRag-1eolnt ) at - 78C
there is added n-butyllithium (3.4 m; 5.5 mml; 1.6Min n-hexane). After
30 mnutes at - 78C nethyliodi de (0. 37 m; 6 mml) di ssolved in dry THE (15
m) is added tropwi se over a peyjod of 10 mnutes The reaction m xture is
allowed to warmup to RT and |"E":|‘§/m r 3 hours. After quenching
W th saturated aqueous anmoni um chl o | and extraction (2 tines)
with ethyl acetate the organic phase is extracted with sodium thiosul phate

sol ution, subsequently dried over MgSO4 and concentrat ed under reduced
pr essur eLiAThe(1ciBundk: 1i18 mmok; Mg ThiF) & added tealsolutiomef the endigrodudiof stepledxane

(5/95) i "P'%
(R) - 2- Arr?o no- g e?% FF? “ﬁ’éf‘ !1:691 m)l) e p Oewwutegua[té?(f{/ -ap gﬁo |r]g db°"‘{"ytP|'?:T aci d
et hyl estrerreadtiob- rﬁlxmlrd{smamfully quenclwimﬂu@ 49nj|saturaiad efjueios NaﬁaOmsolut[orM in

water) i iﬂ@ldiﬂﬁgloﬁw(}h sglggcg'f i's%)(}a&%f{eg%n Q&%HQMr&%ETU{%ﬁﬁ@ eq')esu&tgﬁ é pgl.fiﬁgd 2

mol ) in acetonitri ears

adj ust edon silipigd Withaetoyl acetdtefmeidagol{di1as mwplleaplmasexMSa(E6¢)j %BQ{N&{ hyl
acetate (2 tinmes). The WD 02/ 076995 PCT/ EP02/ 03389 -12 organic |layer is
dri ed ovg)y NBEdR)-2eAmipor2aetby-Aaldamethoxy-d<4-phenyl-butony)riHiend]-butailtdlca gel with

T g voUls

To a solution of (R)-2-Amino-2-ethyl-4-[3-methoxy-4-(4-phenyl-butoxy)-phenyl}-butan-1-ol

(2.4 g; 6.5 mmol) in dichloromethane there is added triethylamine (1.08 ml; 7.8 mmol) and
di-tert-butyl dicarbonate (1.56 g; 7.15 mmol). After further addition of dichloromethane (10
ml) and THF (5 ml) the reaction mixture is kept at RT for 14 hours. The solvents are
evaporated under reduced pressure and pure title compound is obtained by recrystallisation
from ethyl acetate/n-hexane. MS (ES) 458.3 [M+H]"

h) [(R)-3-[3-Methoxy-4-(4-phenyl-butoxy)-phenyl]-1-methyl-1-(3-oxo-1,5-dihydro-3A*5*-
benzole][1,3,2]dioxaphosphepin-3-yloxymethyl)-propyl]-carbamic acid tert-butyl ester

o—p\o

S e o

To a solution of N-Boc-(R)-2-Amino-2-ethyl-4-[3-methoxy-4-(4-phenyl-butoxy)-phenyl]-butan-
1-0l (0.23 g; 0.5 mmol) in THF (5 ml) is added N,N-diethyl-1,5-dihydro-2,4,3-
benzodioxaphosphepin-3-amine (0.24 g; 1 mmol) and tetrazole (0.11 g; 1.5 mmol). After 2



pure ethyl acetate as nobile phase. f)

(R) - 2- Ami no- 2- et hyl - 4-[ 3- net hoxy- 4- (4- phenyl - but oxy) - phenyl ] - butan-1 - ol
HO H=EN \ woo2otdass H4 (1. 13 m; 1.13 mmol; 1 Min THF) is adaapor/e3389
solution of the endproduct of step e) (0.31 g; 0.75 mol) in dry THE (91
m). After 30 mnutes at reflux and coojgng down to RT the reaction

m xture is carefully quenched with 0.4 nml saturated agqueous Na2SO4
solution. After filtrati on the solution is evaporat ed under reduced

P et at o NEMS ah BT LR (S0% 18 Rl d.56 fflis S84 ke Higul i RefhabHT for further

N- Boc- ( Rwd2hdins.rithe2eattion] midtur8isrgelehched with Mas3h©ngind bntactgd)wmhahyﬂa]cehw an-1 -

(R - 2- anetisndtarfipd R stk sl aci anppsHprus R R NAHS  SoMIaPaTRg o

(7 284 o; Br@nigrrm}e)' id dnerlimidcmmgatdmﬂend Men@llj'rif?éhﬂdegilitleg geitdslmgam;a\][\e (1]; 08 hm;
t ) ; . . 1 1
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acet at e/ narbemiraxid té-fubd)estes8. 3 [ MtH] + h)

[ (R) - 3-[3- Met hoxy- 4- (4- phenyl - but oxy) - phenyl ] - 1- et hyl - |
- (3-o0xo0-1, 5-di hydro- 3X*5*-

benzo[ e] [ 1 3, 2] di oxaphosphepl m 3 | oxymet hyl ) - propyl ] -carbam c acid
tert-butyl ester 0 O-h ,o0~ H To ol ution of
N- Boc- (R) - 2- Ani no- 2- et hyI 4-Be m thﬁut oxy) - phenyl ] - but an-

l1-ol (0.23 g; 0.5 mmol) in THE (5 m) is added
N, N- di et myé eddfrodudtviistep B) BBmgP® N3 athaelxis pivesvbe M éth@n@/ﬁihyeac{e@ataz@s@ml 1

13 hour &1k lodratssuitt Rttt Comi WY RImaRIBe U (P He PR A 1o

kept at ﬁilérfngranﬂlévhmatloﬁmtiﬂ@btbmpoﬂ'r’ﬁﬁlsI‘SbMéd a¥alkcbstlegsoil. s quenched with

Na2S203 % %33?&? IXYL”‘ et hyl acetate

Example 7: Phosphoric acid mono-{(R)-2-amino-2-ethyl-4-[3-methoxy-4-(4-phenyl-
butoxy)-phenyl}-butyl} ester

SO

Ethyl iodide is used instead of methyl iodide in step d) of example 6. MS (ES) 452.2 [M+H]"
Example 8: Phosphoric acid mono-{(R)-2-amino-2-methyl-4-[4~(3-phenyl-propoxy)-
phenyl]-butyl} ester

H,N

H%%OH /\QO/\/\Q

The endproduct of step f) below is treated with glacial acetic acid (1 ml) and concentrated
HCI (0.1 mi) for 30 minutes at RT. After diluting with water (10 ml) the reaction mixture is
freeze dried. Pure title compound is obtained without any further purification.



and then washed with aqueous citric acid and aqueous saturated NaHCO3
solution. The organic layer is dried and concentrated and then purified on
a silica welo2ezdswy di chl oronmet hane/ et hanol (95/5) as nobiPCe/RPhzaess9 i)

{(R) - 3-[ 3- Met hoxy- 4- ( 4- phenyl - but oxy) - phenyl ] - 1- net hyl -

1- phosphonooxynet hyl - propyl }- carbam cacid tert-butyl ester 0 HO p~ o HC
1 gP 0 O o The endproduct of step h) (82 ng; 0.13 mmol) is dissolved in

et hanoVet hyl acetate (30 ml  2/1) and hydrogenated with Pd/ Cl0% as cat al yst

under no re.f [ [ i t he
title co'&rp”@ﬂr[\)gﬁ ﬁ’%{@&)af%%t(%g*g%%brfgeés@q’ozl dctﬁ%s(%% ?p%gé%?a%%anpl e
E: Pho)s ph&8 i(ml, ald] @Hfﬁlhm; 2R 2HaﬁhﬁHz)23£th.9&({l-8(ﬂ1b}O)o6cgs gd,(zdﬂ, pkmn.zlﬂ:H),

ut oxy) - ; but t O Et hyl iodide is use
i nst ead 2-55%%?'?%@%\)3%1?37@%% E&Og’gﬁa% s 6. s (ES) 452.2 [ MrH] +
Exanpl e HS (EBgsp8m8 (2Mdb)j 892.3 (M-H).
nono- { (R) - 2- am no- 2- net hyl - 4-[ 4- ( 3- phenyl - propoxy) - phenyl]-butyl} ester
H2N~  HQr) (R)-28rhinp@-(BRzerepidpy-pbleryt)-Binethtykbutah-1b@dl ow i s treated with gl aci al
acetic acid (1 m) and concentrated HCI (0.1 m) for 30 m nutes at RIT.
After diluting with water (10 ml) the reaction mxture is freeze dried.

Pure title conpound is obtainefwi thout any further purification. WO
02/ 076995 PCT/ EP02/ 03389 -14 riX,\/m@\ppm :1.29 (s, 3H, CCH3)01.82 (m
2H, CCH2), 2.02 (pent, 2H, CHCH, CH2), o/\©

2-[4-(benzyloxy)phenyl]ethyl bromide is used instead of 4-(2-iodo-ethyl)-2-methoxy-1-(4-
phenyl-butoxy)-benzene in step c) of example 6). MS (ES) 286.2 [M+H]*
b) N-Boc-(R)-2-amino-4-(4-benzyloxy-phenyl)-2-methyl-butan-1-ol

>L ul/\@\
o/\©

To a solution of (R)-2-amino-4-(4-benzyloxy-phenyl)-2-methyl-butan-1-ol (1.85 g; 6.5 mmol)
in dichloromethane is added triethylamine (1.08 ml; 7.8 mmol) and di-tert-butyl dicarbonate
(1.56 g; 7.15 mmol). After further addition of dichloromethane (10 ml) and THF (5 ml) the
reaction mixture is kept at RT for 14 hours. The solvents are evaporated under reduced
pressure and pure titte compound is obtained by recrystallisation from ethyl acetate/n-
hexane. MS (ES) 386.2 [M+H]"

c) N-Boc-(R)-2-Amino-4-(4-hydroxy-phenyl)-2-methyl-butan-1-ol

Sansy

A solution of the endproduct of step i) (2.4 g; 6.2 mmol) in ethanol (240 ml) is hydrogenated
over Pd/C,q (300 mg) at normal pressure. After three hours the catalyst is filtered off and
the filtrate is concentrated under reduced pressure. Purification is achieved by
recrystallisation from ethanol/diethylether/n-hexane. MS (ES) 296.2 [M+H]"

d) N-Boc-(R)-2-Amino-2-methyl-4-[4-(3-phenyl-propoxy)-phenyl]-butan-1-ol



2.58 (m 2H, CH2PhO), 2.77 (t, 2H, PhCH2), 3.80 - 3.98 (4H, CH20O, 6.88 (d,
2H, arom CH), 7.12 (d, 2H, arom CH), 7.18 - 7.35 (m 5H, arom CH). M
(ES-): 7880320209p3+), 392.3 (MH). a) PCT/EP02/03389

(R) - 2- Ami no- 4- (4- benzyl oxy- phenyl ) - 2- net hyl - butan-1-ol HO H, N |

2-[ 4- (benzyl oxy) phenyl ] et hyl brom de isigused i nstead of
4-(2-io0do-ethyl)-2-nmethoxy-1 -(4- phenyl -but oxy)-benzene in step c) of
exanple 6). M5 (ES) 286.2 [ M+H + b)

N-Boc- (R) - 2- ani no- 4- (4- benzyl oxy- phenyl ) - 2- et hyl - butan-1-ol O HO To a

sol ution of (R)-2-am no-4-(4- benzyl oxy- phenyl)-2-nmet hyl -butan-1 -ol (1.85
g; 6.5 mol) in dichloronetha S added triethylamne (1.08 m; 7.8 muol)
and di-tert-butyl dicarbonate 15 rrm)l) After further addition
of dichl oronethane (10 m) D;\THE (5 tion mxture is kept at
RT for 14 hours. The solvents are evapor at ed und reduced pressure and
pure title conpound is obtained by recrystallisation fromethyl acetate/n-

Rl_eéane MECOFEB3 48 127 inMiodh] andqB-bromo- propyl) benﬁene (0.16 g; 0.82 mmol) are addedHto o A
OC- , _
Norut] onhspiulionotha shiRraticter Siepay oo ma: GBA Mrpcibinatiingl A my; Atierdl MRusbio n §
Ih s hyd [ ﬁaleslﬁ?%fdidm@nar 3}8%@ -pPopyBBenrane (3%1 ﬁmm mAToHSS Hddbd aﬁ&fdt?é r%ehm&ﬁ .

our s e al a e r C ra undaer
M ouced EpRded Eon el ol tok firBr PAhadRr audrioglnd the BodrubRis S LG WHiF ol
ﬁi ganoz/gaﬁzté’tfaﬁd@fréﬁe?ﬁ:ﬁt?ﬂ?terl\(ﬁtl(rﬁé)h Tﬁ@@ré’ar{ld\ﬂ)‘ﬂzﬂsé islfiried overg/Iq[SO.«,, I

OC- m n -/ pro - an -

02! 0560080 SeRTHBE 2d FEtgUds epirigs a"? RS BT R ey BIRe T Mt S mpbile

(3-br ormprmgépmS)(E@&;mzsae[Mm]iG g; 0.82 mml) are added to a solution of
t he endproduct of step b) (200 ng; 0 68 mmol) in ethanol (4 m). After 6

hours - e) & f) {(R)-1-Methyl-3-[4-(3-phenyl-propoxy)-phenyl]- 1-phosphonooxymethyl-propyl}-
carbamic acid tert-butyl ester

The synthesis is performed according to step h) & i) described in example 6.

MS (ES) 494.2 [M+H]"

Example 9: Phosphoric acid mono-{(R)-2-amino-4-[4-(4-ethyl-benzyloxy)-phenyl]-2-
methyl-butyl} ester

H, N//\@\
e o

The synthesis is performed according to the procedure of example 8 using the mesylate of
(4-ethyl-phenyl)-methanol instead of (3-bromo-propyl)-benzene in step d)
MS (ES) 394.2 [M+H]"

Example 10: Phosphoric acid mono-((R)-2-amino-4-{4-[3-(4-methoxy-phenyl)-propoxy]-
phenyi}-2-methyl-butyl) ester



at 50C additional (3-brono-propyl)-benzene (0.1 g g; 0.82 nmol) is added
and the reaction mxture is kept at 50C for further 14 hours. After
cooling tWweoea®pdion is diluted with ethyl acetate and epCraPvE@3sst h
water (2 tines). The organic phase is dried over MgJSXi concentrated and
the crude is purified on silica gel usimwg diethylether/n-hexane as nobile
phase. M5 (ES) 413.3 [MtH + e) & f)

{(R) -1- Met hyl - 3-[ 4- (3- phenyl - propoxy) - phenyl ] - 1- phosphonooxynet hyl - pr opyl } -
carbam c acid tert-butyl ester, t\T\ _OH HO; "N\ The synthesis is perforned
according to step h) & i) descﬁl(bé ' xanmple 6. M5 (ES) 494.2 [ MtH] +
Exanpl e 9: Phosphoric acid

nono-{(R) - 2- am no-4-[ 4- (4- et™ .-l?enzyl oxﬁm- 2- nethyl-butyl} ester
H2N~/ HO pro oI \  OOH The sy?l hesis is performe according to the
procedure of exanple 8 using the mesylate of (4-ethyl-phenyl)-nethanol

10: " Phos HiepTisRTE pRGREd aRSBARID the' e lor By olitl the mdSiiete op VP! ©
pheny| } - 2{4retethdxyipbeyyl)propare -oNDSGRLGT (DONREAOEADRENABRIN stepdl). H2N?/ |

HO, pA T, hesis is performed according to the procedure of
Us eshaptnd il

exanpl e late of 3-(4-methoxy-phenyl)-propan-1 -ol instead
of (3-br E%Elleoﬂy H’lbgsn&r‘f@gciﬁ%éﬁ&@(ﬂ)z-amociﬁ-(égﬁ:lghéM—'ﬂ'b"poxy)-phenyl]-

2-methyl-butyl} ester

HZN%
HO ° - >0
O 0oH

The synthesis is performed according to the procedure of example 8 using the mesylate of

3-cyclohexyl-propan-1ol instead of (3-bromo-propyl)-benzene in step d). -

MS (ES) 400.2 [M+H]’

Example 12: Phosphoric acid mono-{(R)-2-amino-2-methyl-4-[4-(5-phenyl-pentyloxy)-
phenyl]-butyl} ester

HZN%
HO- O
o : 0
The synthesis is performed according to the procedure of example 8 using 1-bromo-5-

phenylpentane instead of (3-bromo-propyl)-benzene in step d). MS (ES) 422.2 [M+H]"

Example 13: Phosphoric acid mono-{(R)-2-amino-2-methyl-4-[4-(4-phenyl-butoxy)-
phenyl]-butyl} ester

H N
vogd | gan LI

O OH
The synthesis is performed according to the procedure of example 8 using 1-bromo-4-
phenylbutane instead of (3-bromo-propyl)-benzene in step d). MS (ES) 408.2 [M+H]*



Exanmpl e 11: Phosphoric acid

nono- { (R) - 2- am no- 4-[ 4- ( 3- cycl ohexyl - propoxy) - phenyl ] - 2-net hyl - butyl }
ester H NVO 02/0H@pr O O O06H The synthesis is perforned aceordiroyoissdt he
procedure of exanple 8 using the mesylate of 3-cycl ohexyl-propan-1 ol

I nst ead of (3-brono-propyl)-benzene inwtep d). M5 (ES) 400.2 [ MHH +
Exanpl e 12: Phosphoric acid

nono-{ (R) - 2- am no- 2- net hyl - 4-[ 4- (5- phenyl - pentyl oxy) - phenyl]-butyl} ester

H2N~~I f The synt hesi s,d tfo ' t dure
of exampExarmp(eda; FRE=RAHe 3K BR80T ()% e’ TE{LAGRGIk Bhefiydifyb8ke

(3- br ono- propyl ) - deymdinesten step d). MS (ES) 422.2 [ MtH + Exanple 13:
Phosphori c acid nmono-{(R)-2-am no-2-net hyl -4-[ 4- (4- phenyl - but oxy) -
phenyl]-butyl} ester HZN | ~ O ~I ) "p-0 OCH The synthesis is perforned
according to the procedure of e»ng&e 8 using 1-brono-4 phenyl but ane

I nstead of ( 3-brono-propyl)-benz é/i\@tw (ES) 408.2 [MtH + WO
02/ 076995 PCT/ EP02/ 03389 -17 | e 149 PhoSphoric acid
mono- { ( S) - 2- ani no- 2- [ 2- (4- hept y$ 8%y- phenyl ) -ethyl ] -pent- 4-ynyl} ester H2N
HOP | O~y syrfthédid is performed according to the procedure of example 6 using 1-heptyloxy-4-(2-
iodo-ethyl)-benzene instead of 4-(2-iodo-ethyl)-2-methoxy-1-(4-phenyl-butoxy)-benzene in
step ¢) and using 3-bromo-1-propyne instead of methyliodide in step d).
NMR, DMSO,8(ppm): 0.90 (t, 3H, CH,CHs), 1.22 ~ 1.45 (br, 8H, (CH>),), 1.70 (pent, 2H,
CH,CH,0), 1.90 (m, 2H, CCH,), 2.59 (m, 2H, CH,Ph), 2.67 (d, 2H, HCCCH,), 3.18 (CCH),
3.93 (m, 4H, CH;0), 6.87 (d, 2H, arom. CH), 7.12 (d, 2H, arom. CH).
MS (ES-): 793.3 (2M-H), 396 (M-H); MS (ES+): 795.3 (2M+H), 398.3 (MH).

Example 15: Phosphoric acid mono-[(R)-2-amino-2-methyi-4-(4-pentyloxy-phenyl)-
butyl] ester)

H,N. 2
HO J:‘(o /\QO/\/\/
O'0OH
NMR, DMSO,8(ppm): 0.92 (t, 3H, CH,CHs), 1.29 (s, 3H, CCHj3), 1.30 — 1.50 and 1.65 - 1.95
(br, 8H, CH,CH,CH,, CCH), 2.55 (m, 2H, CH,Ph), 3.80 — 3.98 (4H, CH,0), 6.87 (d, 2H,
arom. CH), 7.12 (d, 2H, arom. CH).
MS (ES-): 689.3 (2M-H), 380 (M+Cl), 344 (M-H).

Example 16a: Phosphoric acid mono-[(R)-2-amino-4-(4-hexyloxy-phenyi)-2-methyl-
butyl] ester

HZNZ{
HO;FO C ‘O’W\
O 0H

MS (ES) 360.4 [M+H]'

Example 16b: Phosphoric acid mono-[(R)-2-amino-2-ethyl-4-(4-heptyloxy-phenyl)-
butyl] ester



The synthesis is perfornmed according to the procedure of exanple 6 using 1
- hept yl oxy-4-(2- iodo-ethyl)-benzene instead of
4- ( 2-i odowetobpbeee2- net hoxy-1 - (4-phenyl - but oxy) - benzene i RCTAPEP0I3P9 and
usi ng 3-brono-1-propyne instead of methyliodide in step d). NWR
DMSO, S(ppm: 0.90 (t, 3H, CH), 1.22 - 13845 (br, 8H, (CH2)4), 1.70 (pent,
2H, CH CH20), 1.90 (m 2H, CCH2), 2.59 (m 2H, CH2Ph), 2.67 (d, 2H, HCCCH
), 3.18 (CCH), 3.93 (m 4H, CH20O, 6.87 (d, 2H, arom CH), 7.12 (d, 2H,
arom CH. M5 (ES-): 793.3 (2MH), 396 (MH); M (ES+): 795.3 (2M+H), 398.3
(MH). Exanple 15: Phosphoric agj
nmono- [ (R) - 2- am no- 2- net hyl - 4- (4 enty henyl butyl] ester) HZN~ H O
j rO OOH NMVR, DMSO, S(ppm : @%9 M‘fzg(s 3H, CCH3), 1.30 -
1.50 and 1.65 - 1.95 (br, €|t12(:Hchz CCH2), 2.55 (m 2H, CH2Ph), 3.80
- 3.98 7 2 1 @ro
(ES ), 6@%% %é%a&pngsg@q I\(/Igr)éHGH 3@@1}44 lcﬂ.. )?2%3 {deaéahe% ﬂhﬁgi'ﬁ) (1:412’3(1
nono- [(RWCumG@ﬂA(QHe)ﬁe&ﬁbbny%W ).-3 WMH'-CWJ:@WW&t » apgm.(CH O
pro 0 O &4 I\(§ é,]f:%)r [I\/H—I]+ Exanpl e 16b: Phosphoric acid '
nono- ((R) - 5 am no- H | - 4- hept yl oxy- phenyl) butyl] ester WD 02/076995
PCT/ EP02MFBESD): 77@8(2!21@, 386 \(MHH)O ; yO v 0 bH NVMR, DMBO, S(ppn): 0.91 (2x
t, 6H, CCH3, CH2CH~), 1.23 - 148and164- 1.83 (br, 14H, CH2CH3, CCH2,
(CHZ) 5) , Examele 17: (R)-2-Apinorp-ethylok[3methemy-dcfdsphenybbatoxylphepyl]-Bitan-1 eH)
.12 (d, 2H, arom CH). M5 (ES-): 773.4 (2MH), 386.3 (MH).

Ao

The title compound is prepared by following the procedure of Example 6, steps a) to f),
except that ethyl iodide (0.48ml; 6 mmol) is used instead of methyl iodide in step d).
MS (ES+): 372.3 [MH]

Example 18: (R)-2-Ethyl-4-(4-heptyloxy-phenyl)-2-methylamino-butan-1-ol

Using 1-heptyloxy-4-(2-iodo-ethyl)-benzene (as disclosed in WO 9408943 A1) instead of 4-
(2-iodo-ethyl)-2-methoxy-1-(4-phenyl-butoxy)-benzene in step c) of example 6.
MS (ES+): 322.3 [MH’]

N-methylation of (R)-2-amino-2-ethyl-4-(4-heptyloxy-phenyl)-butyric acid ethyl ester is
performed as follows:

(R)-2-amino-2-ethyl-4-(4-heptyloxy-phenyl)-butyric acid ethyl ester (175 mg; 0.5 mmol) is
dissolved in dichloromethane (2 1) and formic acid (100 pl), p-formaldehyde (100 pi; 30% in
water) and NaBH3;CN are added. After 1 hour at RT the reaction mixture is extracted with
saturated aqueous NaHCO; solution and the organic layer is dried over MgSO, and purified
on silica gel using n-hexane/ethyl acetate (1/1 ---> 1/9) as mobile phase.

Example 19: (S)-2-Amino-2-(2-benzyloxy-ethyl)-4-(4-heptyloxy-phenyl)-butan-1-ol



Exanpl e 17:

(R) - 2- Ami no- 2- et hyl - 4-[ 3- met hoxy- 4- (4- phenyl - but oxy) - phenyl | -but an-1-01 HO
H HO Qvohe/ntdsws e conpound is prepared by foll ow ng theprormpezios3es of
Exanple 6, steps a) to f), except that ethyl iodide (0.48nl; 6 mMol) is
used instead of nethyl iodide in step d)g- MS (ES+): 372.3 [ MH] Exanpl e
18: (R)-2-Et hyl -4-(4-heptyl oxy-phenyl)-2-nethyl am no-butan-1-ol HO Using 1
- hept yl oxy- 4- (2-i odo-ethyl)-benzene (as disclosed in WO 9408943 Al) i nstead
of 4- (2-iodo-ethyl)-2-methoxy-I- epyl - but oxy) - benzene in step c) of
exanple 6. M5 (ES+): 322.3 [ M] N-Fhs tion of

(R) - 2-am no- 2- et hyl - 4- (4- hep} -butyric acid ethyl ester is
performed as follows: (R)-2-amno-2 yI 4- 4 heptyl oxy- phenyl ) -butyric
acid ethyl ester (175 ng; 0.5 nmol) I n di chl or onet hane (2 1)

and for . n- Y

NaBI—ISCNrr}iJgr‘Z"Ina @Eégﬁ Q%f iﬁrrofBﬁaf(t) rl)'@nggﬁb’ﬂﬁegégggﬁbé%%e@ Izrz els hé xt act ed

wi th sapbemt-batosy)chemaeniatatgse)saidibenan (Shtemhpropeyandtayl]-bgrzene isthadedl over
MSH4 an | using n-hexane/ethyl acetate (1/1 --->
179) aq SuBididd APl ol extifleds;

(S)-2- Arri\4ﬁ)(-E(§+0242@e31M'Hd)xy et hyl) - 4- (4- hept yl oxy- phenyl) but an-1-ol WO

02/ 076995 PCT/ EP02/03389 -19- HO"f O1 / H2N Using

- hept yl oMd&b%&mw}z—E%&lepmwbauvlbathwﬂ(mtawﬂ,4edi|¢y|) 2- met hoxy- 1
- (4- phenyl - but oxy) - benzene in step c) and benzyl

( 3- br ono- propoxynet hyl ) - benzene instead of ethyliodide in step d) of
exanple 6). M5 (ES+): 428.3 [I\/H:‘]e(T'Exanpl e 20:

(S)-2-Am no-2-[ 2- (4- heptyl oxy nyl)-ethyl]-butane-1,4-diol HO H2N | /
H.Ni/\@\
0”7 NN

A solution of the endproduct of example 19 (43 mg; 0.1 mmol) in ethanol (2.5 ml) is

hydrogenated over Pd(OH), (120 mg added in 3 portions) at normal pressure. After three
days the catalyst is filtered off and the solution is concentrated under reduced pressure.
Purification of the crude on silica gel with tert.-butylmethylether/methanol/NH,OH_ss, (90/10/1
--> 75/25/1) yields pure endproduct. MS (ES+): 338.3 [MH"]

Example 21: (R)-2-Amino-2-methyl-4-(4-pentyloxy-phenyl)-butan-1-ol

-“‘\
H,N
0 NN

The endproduct of step iii) (50 mg; 0.14 mmol) is treated with glacial acetic acid (0.5 ml) and
concentrated HCI (0.05 ml) at RT for 20 minutes. The reaction mixture is diluted with ethyl
acetate (2 ml) and then treated with diethylether (20 ml) to afford a white precipitate. The
precipitate is filtered off and washed 2 times with diethylether and dried.

MS (ES+): 266.2 [MH")

i) N-Boc-(R)-2-Amino-4-(4-benzyloxy-phenyl)-2-methyl-butan-1-ol prepared as disclosed in
example 8b)

ii) N-Boc-(R)-2-Amino-4-(4-hydroxy-phenyl)-2-methyl-butan-1-ol prepared as disclosed in
example 8c)

iii) N-Boc-(R)-2-Amino-4-(4-pentyloxy-phenyl)-2-methyl-butan-1-ol



A solution of the endproduct of exanple 19 (43 ng; 0.1 mol) in ethanol
(2.5 mM) is hydrogenated over Pd(OH)2 (120 ng added in 3 portions) at

nor mal prweane9IRAfter three days the catalyst is filteredTarb2/esssst he
solution is concentrated under reduced pressure. Purification of the crude
on silica gel with tert.-butyl nethyl etdwy/ met hanol / NHAOH25% (90/10/1 -->
75/ 25/ 1) yields pure endproduct. M5 (ES+): 338.3 [ MH] Exanple 21:

(R) - 2- Ami no- 2- net hyl - 4- (4-pentyl o) (y- phenyl ) -butan-1-o0l HO H2N The

aci 6 (0. 5o RS i chohuffly siea (BFTDob; 0 po Wk sy S AnfiE|aadif ' ©

react i onKg®Q4 (288 mg 1di nnialidand t-iedepdntane @cidt ral; 6. 822nnmbb) Aften 6t Hozirs atrfﬁ@ ed

1S i1t Pl PiodsPahe 0.1 vEhe nidf s hBenl £5) Rehéldion Hfu b RRbL) °

266. 2 [ MBBC fio} fukthBotd ba)rszAfperimouugtoemmmisod«lytqummyétwylzcmatdmd but an-1 - ol
N Boc. ( RF R PSR um e TR froalib phste s dred ayer MaSpe spngenysted apd e

di scl osedrudais mxiieplos sBica gel using diethylether/n- hexane as mobile phase.

N- Boc- (R) - 2- Ami no- 4- (4- pent yl oxy- phenyl ) -2-met hyl - butan-1-ol WO 02/ 076995
PCT/ EPO2ER&2BR 22: 2B)-Z-Ansineel-otetloyl-dofd-(Sipheaybpendyloxy)-phemtiEbutany1-6200 ny;
0.68 mml) in ethanol (4 n) are added K2CO®3 (233 ng; 1.7 mml) and 1

-i odopentane (0.11 m; 0.82 mmol). After 6 hours at 50C additional

1-i odopentane (0.11 nl; 0.82"”mml) is added and the reaction mxture is
kept at 50C for further 14asetiis~ Akter cool ing the reaction is diluted
with ethyl acetate and extracted wi i ings). The organic phase is
dried over MgSAi concentrated and the ified on silica gel

usi ng di et hyl et her/ n- hexane as nobi |l e phase. Exanple 22:

(R) - 2- AnUsing 3-breinbyd-pHerlyln{pbntahe insteaaeot tyibdopehtapledmytep-il) of axarhplo1).NO / O |
\ Using n- pent ane i nstead of 1-iodopentane in step iii) of
exanpl e é'l%)(lé%%%%gw& 342.3 [ MH#] Exanple 23:

(R - 2- AL Ombie B4 (H)-2-Krhitio 2R ASAA- aRE Fhhi proR S bherm-Sitah-1%0!

Using 1-bromo-3-phenyl-propane instead of 1-iodopentane in step iii) of example 21).
MS (ES+): 314.2 [MH’]

Example 24: (R)-2-Amino-4-[4-(4-ethyl-benzyloxy)-phenyi]-2-methyl-butan-1-ol
HO
o/\©\/

Using the mesylate of (4-ethyl-phenyl)-methanol [synthesized according to example 6) — step
b)] instead of 1-iodopentane in step iii) of example 21).
MS (ES+): 314.2 [MH’]

Example 25: (R)-Z-Amino-4-[4-(4-ethyl-benzyloxy)-phenyl]-2—methy|—butan-1 -ol



HO H, N Usi ng 1-brono-3-phenyl -propane instead of 1-iodopentane in step iii)
of exanple 21). WM (ES+): 314.2 [ MH] Exanpl e 24:

(R) - 2- AMiWO-0410fe99% 4- et hyl - benzyl oxy) - phenyl ] - 2- net hyl - but 207IEPe2/03380 H. H
Usi ng the nmesyl ate of (4-ethyl-phenyl)-nethanol [synthesized according to
exanple 6) - step b)] instead of 1-iodppentane in step iii) of exanple
21). M5 (ES+): 314.2 [ MH] Exanpl e 25: ‘

(R) - 2- Ami no-4-[ 4- (4- et hyl -benzyl oxy) - phenyl ] - 2- met hyl - but an- 1- ol WO

02/ 076995 PCT/ EP02/ 03389 521 HO HzN ~ O\ Using the nesyl ate of

3- (4- et hoxy- phenyl ) - propan-1-ol [synthesized according to exanple 6) -
step b)] instead of 1 -iod it ane step iii) of exanple 21). MS(ES+):
344.2 [ MH#] Exanpl e 26: ?
(R) - 2- Am no- 4-[ 4- (3-cycl ohexyl - pr - phepy 2<et hyl - butan-1-ol HO H2N
Usi ng the nmesyl ate of 3-cycl ohexyl - pr opa hesi zed according to
exanple 6) - step b)] instead of 1-iodopentane g€p iii) of exanple
21). MS(ES+): 320.3 [ MH] Exanple 27:

1-[ 4- ( 3- Ami no- 4- hydr oxy- 3- hydr oxynet hyl - but yl ) - phenyl ] - 5- cycl ohexyl -

pent an- | UQng tHng'é’sylﬁer 3ha- rﬁét nV&p?dﬁ&hhﬁ&' [§ﬁ%&%@ra@b&9mb% U)?ample

6,214,873 1 ol usi ng - br oino- butfy | ohexane i nst ead
( 4- br onoBhusieP )]B%ﬁQ%@f?!ﬂdOP%a’@ Ingﬁﬁ%f?r'ej)?eﬁa‘@fﬂpéﬂ@1 MB(ES+): 362.3 [M—I+] The
conpoundgspisfosfabamiand the conpounds of fornula X, in free formor in

Example 26: (R)-2-Amino-4-[4-(3-cyclohexyl-propoxy)-phenyl}-2-methyl-butan-1-ol

Using the mesylate of 3-cyclohexyl-propan-1-ol [synthesized according to example 6) — step
b)] instead of 1-iodopentane in step iii) of example 21). MS(ES+): 320.3 [MH"]

Example 27: 1-[4-(3-Amino-4-hydroxy-3-hydroxymethyl-butyl)-phenyl]-5-cyclohexyl-
pentan-1-one

HO H

H,N

The compound is synthesized according to US 6,214,873 B1 (col. 20) using (4-bromo-butyl)-
cyclohexane instead of (4-bromo-butyl)-benzene for the Grignard reaction.
MS(ES+): 362.3 [MH']

The compounds of formula | and the compounds of formula X, in free form or in

- pharmaceutically acceptable salt form, (hereinafter collectively “compounds of the invention”)
exhibit valuable pharmacological properties, e.g. lymphocyte recirculation modulating
properties, e.g. as indicated in in vitro and in vivo tests and are therefore indicated for
therapy.



pharmaceutically acceptable salt form (hereinafter collectively "conpounds
of the invention") exhibit val uabl e pharnmacol ogi cal properties, e.qg.

| ynphocytworenrdeul ati on nodul ati ng properties, e.g. as ipadiEPar/ex3sd n in
vitro and in vivo tests and are therefore indicated for therapy. WO

02/ 076995 PCT/ EP02/03389 -22- A In vi2zzo The conpounds of the invention
have binding affinity to individual human S1 P receptors as determned in
foll ow ng assays: Transient transfection of human S1 P receptors into
HEK293 CR| I Sin receptors and G proteins are cloned, and equal anounts of
4 cDNAs for th DG receptor, G a, G-f and G y are m xed and used to

t r ansf ecThercoropaunes f tife ikEKTO8 haet bipding sifindy thindiyiluel umah83p nexeptors as

preC| pit g! g et al., Cell. 1977,;11;223 and DS. Imet
al ., g&&ar%&;g‘ P"%B%% E753) Briefly, a DNA m xture containing 25 pg

gL b(E:)NA a?%ng.%n&?adg'ge%ﬂ% of ﬁurﬁ%gﬁg@ %&;‘éﬁ@ﬁﬁ@ HEK265 deifs lmvl ,'[\'ﬁzggm vy

chl or oquEE@ reegmlonsiandDprqieins ars ¢loned, asd e@@l aguhised 4 cNAStor e ERG After 4

rris\dlt ge( g%‘?g&t%{% ?{rﬁ,\@ %B%] dacﬁgmfntbpegp%ssen rghgf%&rﬁﬁﬁf%ﬁ/ksn& @Q%d %@9 fetal

bovi ne ssimgmje calcihen phbdphater meblpltaﬁesneihbdﬂm Migterzt alerCealldd977,an ;223 anldeDDNA
by scrap buf fe P T 7
cont ai ni ir%g %'\E rgag %Mg%iﬁr\lgc?) ?’éﬁ'ﬂgpgéé"‘ usi %bg&tﬁgﬁgg%s ‘%(%%@%ﬁafgr
After cedsiM Cgat |s<a|dded toBIOBR G S-bufferesipmivhida RO, Sulbcdntitet meridiayekdM Wi t hout
sucrose nt ifu ed at, 100 for h, T ulting p Iet
* ehonoge 28 B e Apee iy aitr20 ohk Subruhe e B SIS Bic oS e gt
menbr anetophé kelts. Aﬁter 4 bsnha mmmbmyers*arbﬂ\ﬁshbd tvits phosphate-blffened saithe amddefed
snap-froze I, n|t [AJ e TR ranes, are stored at
70, pr oBHRSEhCERBIERRee ol PasdHibResE rRUBRMER R F 305 G BoRb it or o
protein eaemy TheldeyiSale mefvexte 48 hL&flengdcﬁﬁorPofrtbeaNAobd y $dEb’é]d B@inglﬁmﬁlr)tmffer
pr epar at are as descri . DS.
bt B ™ iR R WBGlsoh BT A BH T e efling S0 S RRe o). BRSPS
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10 pM ChOréhamdgénideddid SmbijfGJdd &sédoridholyaiti0,060xd. This chaleaterabrad® pelidtas
resuspended in HME with sucrose, aliquoted, and snap-frozen by immersion in liquid
nitrogen. The membranes are stored at 70 °C. Protein concentration is determined
spectroscopically by Bradford protein assay.

GTPyS binding assay using S1P receptor/HEK293 membrane preparations

GTPyS binding experiments are performed as described by DS. Im et al., Mol. Pharmacol.
2000; 57:753. Ligand-mediated GTPYS binding to G-proteins is measured in GTP binding
buffer (in mM: 50 HEPES, 100 NaCl, 10 MgCl,, pH 7.5) using 25 ug of a membrane
preparation from transiently transfected HEK293 cells. Ligand is added to membranes in the
presence of 10 uM GDP and 0.1 nM [**S]GTPyS (1200 Ci/mmol) and incubated at 30 °C for
30 min. Bound GTPYS is separated from unbound using the Brandel harvester
(Gaithersburg, MD) and counted with a liquid scintillation counter.

In these assays, the compounds of the invention have binding affinities to S1P receptors in
the sub-microM range.

B. Invivo: Blood Lymphocyte Depletion
A compound of the invention or the vehicle is administered orally by gavage to rats.
Tail blood for hematological monitoring is obtained on day -1 to give the baseline individual
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i nf ect i ogiserdersyinflamBatoryieyé disbasn ketdtGconfEMMiss myocarditis or hepatitis,
ischemia/reperfusion injury, e.g. myocardial infarction, stroke, gut ischemia, renal failure or
hemorrhage shock, traumatic shock, others, cancer, e.g. T cell lymphomas or T cell
leukemias, infectious diseases, e.g. toxic shock (e.g. superantigen induced), septic shock,
adult respiratory distress syndrome or viral infections, e.g. AIDS, viral hepatitis, chronic
bacterial infection, or senile dementia. Examples of cell, tissue or solid organ transplants
include e.g. pancreatic islets, stem cells, bone marrow, corneal tissue, neuronal tissue,
heart, lung, combined heart-lung, kidney, liver, bowel, pancreas, trachea or oesophagus.
Compounds of the invention do not show the negative chronotropic effects as does
sphingosine-1 phosphate.

For the above uses the required dosage will of course vary depending on the mode of
administration, the particular condition to be treated and the effect desired. in general,
satisfactory results are indicated to be obtained systemically at daily dosages of from about
0.03 to 2.5 mg/kg per body weight. An indicated daily dosage in the larger mammal, e.g.
humans, is in the range from about 0.5 mg to about 100 mg, conveniently administered, for
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invention or a pharmaceutically acceptable salt thereof;

1.2 A method for preventing or treating acute or chronic transplant rejection or T-cell
mediated inflammatory or autoimmune diseases, e.g. as indicated above, in a subject
in need of such treatment, which method comprises administering to said subject an
effective amount of a compound of the invention or a pharmaceutically acceptable salt
thereof;

2. A compound of the invention, in free form or in a pharmaceutically acceptable salt form
for use as a pharmaceutical, e.g. in any of the methods as indicated under 1.1 or 1.2
above.

3. A pharmaceutical composition, e.g. for use in any of the methods as in 1.1 or 1.2
above comprising a compound of the invention in free form or pharmaceutically
acceptable salt form in association with a pharmaceutically acceptable diluent or
carrier therefor.
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68629) oCDB6BH it lighh@s; ®tHer iffm@nomodulatory compounds, e.g. a recombinant binding
molecule having at least a portion of the extracellular domain of CTLA4 or a mutant thereof,
e.g. an at least extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4
protein sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g.
LEA29Y ; adhesion molecule inhibitors, e.g. LFA-1 antagonists, ICAM-1 or -3 antagonists,
VCAM-4 antagonists or VLA-4 antagonists; or a chemotherapeutic agent, e.g. paclitaxel,

gemcitabine, cisplatinum, doxorubicin or 5-fluorouracil.

Where the compounds of the invention are administered in conjunction with other
immunosuppressive / immunomodulatory, anti-inflammatory or chemotherapeutic therapy,
dosages of the co-administered immunosuppressant, inmunomodulatory, anti-inflammatory
or chemotherapeutic compound will of course vary depending on the type of co-drug
employed, e.g. whether it is a steroid or a calcineurin inhibitor, on the specific drug
employed, on the condition being treated and so forth. In accordance with the foregoing the

present invention provides in a yet further aspect:

5. A method as defined above comprising co-administration, e.g. concomitantly or in
sequence, of a therapeutically effective non-toxic amount of a compound of the
invention and at least a second drug substance, e.g. an immunosuppressant,
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agent, are both administered to a patient as separate entities either simultaneously,

concurrently or sequentially with no specific time limits, wherein such administration provides

therapeutically effective levels of the 2 compounds in the body of the patient. The latter also

applies to cocktail therapy, e.g. the administration of 3 or more active ingredients.

A preferred compound of the invention is the compound of Example 1.



agent, are both admnistered to a patient as separate entities either
si mul taneously, concurrently or sequentially with no specific tine limts,
wher ei n swolnadiyosi strati on provides therapeutically eff@ectipre2bmssel s of
the 2 conpounds in the body of the patient. The latter also applies to
cocktail therapy, e.g. the admnistratimn. of 3 or nore active ingredients.
A preferred conpound of the invention is the conpound of Exanple 1. WO
02/ 076995 PCT/ EP02/03389 -27 CLAIM5 1. A conpound of formula | RL 1 R4
R3 N (CH2)mXR2 R wherein mis 1, Zgr 0 Xis 0 or adirect bond; R is
H, Cl.e alkyl optionally substituted V\ , acyl, hal ogen, cycl oal kyl,
phenyl on. hjadomppupthenfpireala;l C2- 6al kenyl ; C2. eal kynyl; or phenyl
optionally substituted by OH R2 is S 1<R8 wherein R5 is H or Cl-4alkyl
optionally substituted by 1, 2 or 3 halogen atons, and R6 is H or Cl-4al kyl
optionally substituted by hal ogen; RRach of R3 and R4, independently, is H,
xll h
hii

Cl. 4al kyl optionally substit e or acyl, and Ris C13 20al kyl
whi ch nmay optionally have i n%“%g'\}g zé'ggm([}()&gen atom and whi ch may

optionally be substituted by nitro,Rhal ogen, am no, hydroxy or carboxy; or

a residuehof. formula (a) .(CH2)2.4\" J' (a) Re wherein R7 is H,

Cl. 4al kyW"6fe'"t1. 4al koxy, and R8 is substituted Cl.20al kanoyl, phenyl d .

14al kyl wher & 1) 2tdres; C1. 14al kyl is optionally substituted by hal ogen or OH,

cycl oal k¥(| Clis O or a direct bond;

R; is H; G5 alkyl optionally substituted by OH, acyl, halogen, cycloalkyl, phenyl or
hydroxy-phenylene; C,¢alkenyl; C,salkynyl; or phenyl optionally substituted by OH;

Rg is

OR;

wherein Rsis H or C,4alkyl optionally substituted by 1, 2 or 3 halogen atoms, and Rg is
H or Cy4alkyl optionally substituted by halogen;

each of R; and R,, independently, is H, Cy.alkyl optionally substituted by halogen, or acyl,

and

R is Cys20alkyl which may optionally have in the chain an oxygen atom and which may
optionally be substituted by nitro, halogen, amino, hydroxy or carboxy; or a residue of

formula (a)
R?
-(CH2)2.4-‘—@ (a)
RB
wherein Ry is H, Cy4alkyl or Cy4alkoxy, and Rg is substituted C,.5palkanoyl, phenylC,.
1salkyl wherein the Cy.y4alkyl is optionally substituted by halogen or OH, cycloalkylC,.
14alkoxy or phenylC,_,4alkoxy wherein the cycloalkyl or phenyl ring is optionally
substituted by halogen, C,4alkyl and/or C4alkoxy, phenylC;.salkoxyC,.i4alkyl,
phenoxyC;.,salkoxy or phenoxyCi.j4alkyl,
R Dbeing also a residue of formula (a) wherein Rg is Cy.1salkoxy when R, is Cy.4alkyl,
C.galkenyl or Co.salkynyl,
in free form or in salt form.

2. A compound according to claim 1, wherein R is a residue of formula (a).



14al koxy or phenyl Cl. 14al koxy wherein the cycl oal kyl or phenyl ring is
optionally substituted by hal ogen, Cl.4al kyl and/or Cl. 4al koxy,

phenyl C, .woéakkwseyl. 14al kyl , phenoxyC, . 14al koxy or phenorgCEPLZed3Ry|, R
being also a residue of fornula (a) wherein R8 is Cl. 14al koxy when R, is
Cl. 4al kyl, C2-6al kenyl or C2.6al kynyl,28n free formor in salt form 2. A
conpound according to claiml1l, wherein Ris a residue of formula (a). WO
02/ 076995 PCT/ EP02/ 03389 -28- 3. A conpound of formula X Rsx Ri x R4x R3xN

I (CH2) 2- OR 2X ergein nis2,30r4 Rx is H Cl. 6alkyl optionally
substi tuted fowf)u%%a)fé’"ﬁ@f"ggen, cycl oal kyl, phenyl or hydroxy-phenyl ene;

C2. 6al kenyl ; C2. 6al kynyl; or phenyl optionaRLy substituted by OH Rex is
H, Cl.4alkyl or acyl each of Ri xBand R4x, jihdependently, is H, Cl1.4alkyl
?Eek
ano

optionally substituted by g4 I x is HCl.4al kyl or
Cl- 4al koxy, and Réx is Cl.20& JErdins d by cycl oal kyl ;

cycl oal kyl C1. 14al koxy wherei n t heHc9Bhoal kyl 'fkng is optionally
substituted by hal ogen, Cl.4al kyl and/or Cl-4al koxy; phenyl ClL. 74al koxy
wherein ¥ %’eﬁﬁenyl ring is optionally substituted by hal ogen, Cl4al kyl
and/ or Ca- 4aiskgyor 4R6x being al so C4_14al koxy when Rix is C3.4al kyl

bstituted b tyl hexyl R x is Cl.4al kyl, i ded
That Rox s BikidysekdprBpaIy Ubty PR RS e haast el Raniorsy & T
met hyl , hydiofy-iteriyeh8) OfsalkenfiaC sallghy) orfphefyicaptipralyubstitatedibp®H;0 cl ai m 3

wher ein B IS, 54 S. Q con‘gciund according to claim3 wherein Ro6x is al kanoyl
substit ufled By h&erBYI%GEY!  cycl oal kyl CL. 14al koxy wherein the cycl oal kyl

ring is eadh ¢iRy hivd Rybmdeperdeatipis HAC@a optibndigl dupbtituBadydHaldgbAr ety ;
phenyl ClR;4a|Jsli—ﬂ)8c4¥Yﬂy ro?'Cr,]4§IPc>exyPQrme<§]yl ring is optionally substituted by
Rex is Cizpalkanoyl substituted by cycloalkyl; cycloalkyiC,.i4alkoxy wherein the cycloalkyl
ring is optionally substituted by halogen, C,.alkyl and/or C,4alkoxy; phenylC,.,,alkoxy
wherein the phenyl ring is optionally substituted by halogen, C4alkyl and/or C,4alkoxy,
Rex being also C,.15alkoxy when Ry is Cjalkyl substituted by OH or pentyloxy or hexyloxy
when Ry is Cy4alkyl,
provided that R, is other than phenyl-butylenoxy when either Rs, is H or Ry, is methyl,

in free form or in salt form.
4. A compound according to claim 3 wherein n is 2.

5. A compound according to claim 3 wherein R, is alkanoyl substituted by cycloalkyl;
cycloalkylC,.1,atkoxy wherein the cycloalkyl ring is optionally substituted by halogen, C;.4alkyl
and/or C,alkoxy; phenylC,.isalkoxy wherein the phenyl ring is optionally substituted by
halogen, C,,alkyl and/or C,.,alkoxy.

6. A compound according to claim 1 which is selected from phosphoric acid mono-{2-
amino-2-hydroxymethyl-4-[4-(5-phenyl-pentanoyl)-phenyl]-butyl} ester, phosphoric acid
mono-{2-amino-4-[4-(5-cyclohexyl-pentanoyl)-phenyl]-2-hydroxymethyl-butyl} ester,
phosphoric acid mono-{2-amino-2-hydroxymethyl-4-[4-(7-phenyl-heptanoyl)-phenyl}-butyl}
ester, phosphoric acid mono-{(R)-2-amino-4-[3-methoxy-4-(4-phenyl-butoxy)-phenyl]-2-
methyl-butyl} ester, phosphoric acid mono-{(R)-2-amino-2-methyl-4-[4-(5-phenyl-pentyloxy)-
phenyl]-butyl} ester and phosphoric acid mono-[(R)-2-amino-4-(4-hexyloxy-phenyl)-2-methyl-
butyl] ester, or a salt thereof.



hal ogen, Cl1. 4al kyl and/or Cl1.4al koxy. 6. A conpound according to claim1l
which is selected from phosphoric acid nono-{2-

am no- 2- hyodrexyayes hyl - 4- [ 4- (5- phenyl - pent anoyl ) - phenyl ] - beCyiEPopei3ey |
phosphoric acid

mono- { 2- am no- 4- [ 4- (5- cycl ohexyl - pent angyl ) - phenyl | - 2- hydr oxynet hyl - but yl }
ester, phosphoric acid
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