PHOSPHONI C ACI D DERI VATES AND THEI R USE AS P2Y12
RECEPTOR ANTAGONI STS Field of the invention: The
w@r@9met103 nventi on rel ates to certai n phosphonPCT/E&20a8/055011

derivatives and their use as P2Yi 2 receptor

antagoni sts in the treatnment and/or prevention of

peri pheral vascul ar, of visceral-, hepatic- and

renal -vascul ar, of cardi ovascul ar and of

cerebrovascul ar di seases or conditions associated wth

pl at el et aggregation, including.thronbosis in humans

and ot her manmal s. Backgrggﬁgﬂg¥£&he i nventi on:

Haenostasis is referred to as the natural bal ance of

mai ntai ni ng . 5he Jléolﬁlicgfn‘éé’hif?ef aﬁcﬂﬁe H{eﬁﬁ) 1fb1nas"sé}ﬁbf“(l?gsﬁu' ar

system and preventi ng excessive DI ood 1'0SS subsequent

to bl ood vessel injury by rapid formation of a solid

bl ood clot. After vascul ar danage, contraction of the

vessel s and pl atel et adhesi on occur i nmrediately

foll owed by aggregation of the platelets, activation

of the coagul ati on cascade and finally also of the

pr 1nQ5é§1§ system Haenostatic abnornalities can

I ssive bl eeding or thronbosis, both

I i f e- t Hhieateniing reates &t & ootsty dedee neshiot, angaridwdreinetlectric
&Bﬁwﬂﬁgﬁﬁﬁe&e&%}ﬁﬁ' a%ﬂﬁ‘gl Q¥ffit e past several years

based on erent nechani sns of action. The nost

wi dely used agent in antiplatelet therapy is aspirin,

WRahoolii@Mer Si bly 1 nhibits cycl ooxygenase-1 and
thereg% affec |Q%Fthe Ihronbo ane pat hway. Al thou

not o SPASKRIRA CABIRTISSY ¢ r?a%@%a. P SFFgOf rigidly
r eonnaegedtth ehestaan@aa dothyh éﬁ@%ﬂ@@bmt tydei wilth p&wanent magnets,

Qﬁ&%g g%les mﬁﬂ%ﬁ&%ﬁzande& geh%%her drugs |ike

t he Erase or's pyr 4ol e and
ci ost%&l@h Jtheaslegsic| maghineh Bmyiiorsnasna Kncder, dlggomitet & rotationally
(\W&k L2y Powing tﬁ@rs{ﬁ%reiﬂr(}ﬁ%fl aﬁ*oelgﬁonﬁjei%lﬁt{ br 8&3idi Akitry,

features for stch % ree I ntravenously
appisteiadhis cagsotseto roitioned insklee@singr  ant agoni st s

(abci xitwedasing 4 iheh bRbddiRy 2 8Rer tmh@ftbmﬁm sbhpsKkitRButside of it
pl at el et %@t(%gtlon ar%vgﬁalla t he market.

pAL PR e HECEYNF Fiyeuliy e YiP P ef’ ICAh?Qhoni st s

(e. g. Hidbradtrdbagircutanicbopiideam power kotuiban) Masethantfore be

Aggﬁrgzelldﬁ&ﬁlgﬁfhgiu% ﬁ) ap%?@k%gfevl%af)g%gﬂéed?@ ati'l telectronlc power

pp@mépﬁwﬁ%ﬁnnngam@@ﬁoand aggregation interfering with

two plgtgle Earﬁ@%xﬁ@ C@pt &5&1115? Yihu@nGutdnlte? an AHRRAN 'eI%Eﬁ*lcal
of the pl teletté% recept or " have been i dentified and

dFepIeayon BHSFR GISFH%P%IPEP%% 2Rty fregerttio ol as fo ensure

atat tH&rIﬁ@f@ﬁb}bksiataQEdrwc}ily The nost effecti veOI

ant aggni,st s n SO r ar. no r.1 dl.nes

o o s B s B e 2ife o FeSRRY S Spanapion of

USE@SE heati isatdt yeass t@athityr bedaosd @ iaghfiteslt tbtmekuibd effiiective
%nniéafcﬁle bgt'ia}égr?’ fpé’ le %lcﬁg';%b r%{cﬁ%%Pélyc? the motor and good

neta o?ites irreversib recep

s thergplecompegt het“sgmrﬁle@ent@nml@g@w adse ‘PQ%PQXF@J%D@E $ivK. in
(5@@@m@f@kkoﬁﬁ AZD6140 have reached phase |1 cllnlcw

st udi These inhibitors are sel ecfiv atel e

r ecept OF° BHE REINTEY & AR PEaIsPRHP he 2 ‘[ﬁga‘%?@ﬁ%ﬁ‘e ¢ Caving has
ptabetletedgih eatoven, it éndi o, efithatd i Imtﬁorl smbytamliy closed, to
PLper azilno-car b nocar bon napht

THBRG 3 SR AEH ORI TEL A RIS Y bR g

r eceptlorenahlcdonsssinblyi o ba0lG24,098858 sahdiowyOprovide at least one
2004/ 052366. WD 2006/ 1 14774 descri bes

2- phenyl - 4- (car bonyl net hyl am nocar bonyl ) - pyri m di ne
derivatives as P2Yi 2 receptor antagonists. However

t hese conpounds do not contain any phosphonic acid or
phosphonate notif. Description of the invention: The

i nventors have now found that the phosphonic acid
derlvatlves accordlng to t he present invention

oy o . e
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tetrahydrofuran-3-yl); or Wrepresents -NR 3-, R2
represents al kyl, al koxycarbonyl al kyl, carboxyal kyl,

whyweosed kyl , al koxyal kyl, heterocyclyl, phengdT/tB2008/055011

phenyl al kyl , or a cycloal kyl group of 3 to 7 carbon
atons (preferably of 3 to 6 apd nore preferably of 3
to 5 carbon atons) which may be substituted once by
hydr oxynet hyl or al koxymet hyl (preferably
nethoxynethyl or ethoxynmethyl and nore preferably
0 t.h and R represe ts_h n.or alk
(PR bt B ancdsHEE H o mplenrig ds Shtl sygiect to

- EnbleRsaoid rthabmtyn antlogféitivecy bt kxathplenor mogemt tdfatibrations,

( angr'ta%g t“'él ?p%gﬁr%r %ﬂ%&%‘rﬁre %g{- etﬁ% Ln?(ﬁrZr 'J‘ri‘cﬁ"‘%ﬁé %1ectronic
neBWEHM Y Wnéheelgqrc@lm@rcemcw the tqﬂnrrgﬂ sirip- each

| n dep eﬁftﬁlggié;&/tnc%% @nﬂéé gg(t:tgcgg@bu&ﬁv 4 ;s ? So’glnr(ejc%d &Ntle cover in
et TideyRntiimz ony eyeass st i3, Tk, o wharh i caige is closed. a

mestidgry sehiedat eshnbeionmht hdegromip choitiglyStd fige elotoCHIRXthis case,

it PR SR % B AR o
( émpeaindhé gleorsirhy tiyquitoy aral tho mMterepr esent s - NR 3- and
R2 andy, R%rhef gE(!Hndt Q&Qt e,r ewchjam{c V\Eu%ﬁirgg e&{)ffécﬁ@ély and rigidly

carri es razo r|n
s f9EhGotest &y ﬂﬂﬁy nwroralfralylexgn@l@p X selslegnal w;nlsrsyﬂla Grdsy [of the
e Bikry Wdh ﬂenro%leﬁtm 1cOBeR Pecti®Rd MVkimdB heat exchange on

represen roge esents al koxy; n
r é5rETL f@wg%c %&C5BH@B°¢EﬁF%%ents hydroxy or a group
- O ( CHRug) 1rﬂ;h€(la¥@) sEitivh elieelactRmic ciprésentmt bffekringBpressed

or. )a @ d R7 represent s nd

o qet DA Rk Y R EmbRh BT BB b s, i@ AR, s
salwesdy menuomo:bahcts isf ndrorably| @ sliGES) cortafemabl gl itshenherent
C -
Z?Hﬂg%’g@? gr%’?utzé‘ﬁgfﬂ;ie—‘éé t}on?cscg%gﬁntgnﬁﬁll ’[lc':l te%ﬁt eﬂ%@’stﬁ'ﬁ% fd o@bide.
phar maceutically acceptable salts wll be preferred)

wiDhikclbRirs oihe tiahtidédey are al so conpounds of fornmul a
| STI d,have the,stereochem st 1% drawn bel ow formnmul a
o b

| ST 6)" RECHXgthe JR4RRTRS ARG gD REROSOA Totary
t klestricnwmesHing witht dlectaminp cindsy dhilf iatonhle aatingswhieh ioredomes

[ r. their salts (anpbng which the
@gﬁ%&%@hﬂﬁﬁ ?%mh%hgé%ﬁ%%le salts will be preferred)
vvl || bEhis mnmcrrathereﬁety hag éoraansgmeiergovidd n electror madhiane that

| $3 ZrordMR81aBleNthAn HRRE %ﬁeﬂ)thﬁlo}rs Qf 1Smaedehavend %bsorﬁtion and
stereoc em stjryaﬂé}%yg&I elowfornmula Ist2 7) Accordi
[

t Sleghica g7to8 ment of this invention, the
C onpouzmteh@fmﬁmmb anvenéisn detd peMideraredbalt MRAbr With BAlt-in

5 t.h t h the t LIy, .
aclsho b 6RGii $5ie D ERERe Me Biayofi PP B SEh b apelr i
Veffegvebeaitsarbad.bond. 8) According to another preferred

erbodi TRt A aifa b B ieh¥EBIH s ro';@oefa HA88H m{ A o

In e e|r
( satishty shertaenl tcrqen%hem herwam ﬂr,eafr pafrie et eemdltbe slgrirenic power

Welrbuife preferred) will be such that V represents

phenyl cording to a preferred enbodj ment of thls
i nvent4 t) f”{Tﬁ esw%faﬁ davegtion &y inravifle 38 clgstricqagehing having
ead eﬁ'ed‘lﬁrﬂtlntﬂ:l)com&)ctloﬁ)}et@d’eeﬂ jheaerntiinglistrisald the fRABNG

whi ch h G tlcaII cGe ble salfs will be .

ot ef or PEaT R FTBe BYERS InfSIRBh AT Ped el Bt lerss gy
t h@ne\rtdrte'pmedecrtns ngachimd with éhorobgmntesstics ®@satbed.in BYm 1 and
According to a preferred enbodi mrent of this invention,
the conpounds of fornmula | as defined in enbodi nent

1), 2), 5) or 8) or their salts (anong which the

phar maceutically acceptable salts wll be preferred)

will be such that when V represents phenyl, then m
represents 0 and n represents O or 1. 11) According to

a preferred enbodlnent of this |nvent|on t he

o N Y r I Y L _.J__.._A_._L A\
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(and notably -NH CH(CH 3)-C(=0) -0 CH2CH3) . 53)
According to still another preferred enbodi nent, the

weorpoemas of fornmula | as defined in any one BET/IB2008/055011

enbodi nents 1), 2), 5) to 12), 14) to 16), 18), 19) or
22) to 42) above or their salgs (anong which the

phar maceutically acceptable salts wll be preferred)
will be such that P(O) R5R8 represents a group sel ected
fromthe foll owi ng structures wherein the arrow marks

(e R ol ARSI S AL PR RS s o

prméthbdkm:fyas%):nblﬁg a4 epagsdatisc (nlﬁlchiﬁé)c&)lnmtilslr(gaﬂhd operattlng steps
I I nts

SR 8 D 0 B e

preferred enbodi nent of th|s invention relates to the

cqgggmwyiéﬁo faruhgWings defined in enbodi nent 1),

wherein represents phenyl; Wrepresents -NR 3- and
R2 andoﬂer ﬁé@rﬁrtetlwétaﬁé radwqtrgeﬁ Ré ﬂrﬁ IVeRjion atp grore apparent in
Cahé (%‘»’ealleﬁeﬂéscﬂpﬁkﬁ{ HeREY,Chiiith FIfAGn&S t& §d WA&-Rfting,

e R ot oSSR B i G eﬁ% "fi Sccppeiinyine

i tdriveingg inmdéddst ood however that said heterocycllc

175 909610 FEDLOITL S0, TR (Bl P e
iwaﬁdEBZO§ndHF6nﬁ®nn1 t oget her mnth t he nltrogen t hat

carries gy A §sdﬁﬁﬁ9¥¥)e§s}5éétgle'\qé\9 Lv1t}i|soﬂfe%$§t)s’cuﬁﬁway in

represents h dro esent s hydrogen;
r epfdde heter Ailusyrip: others. b rl&@m elpclgic nzachvleroé piaseht s a
bond, andgire Ge@@ S@RhEHO seRRnaIwRE M aniciaRt ¢fcRbu@nd with

reBreé?&% %ach i%ﬁﬂ%fgﬁbg%gng%@%BﬁQ%ér?%H§7 a group

10) - C( (B)glﬁ"b Rds anothél( iy peRivepresdiths ckegiconphiel @dtigde 1,
fr I t arrow mark

L e s T ot
conmpoundégusg 5f tsrarﬁrla%m&twcpxmwﬁesew,swﬁh SRBier papisese vy for

hé@éa@e%mﬁ%fr&rme&ﬁmrﬁcmlﬁ%a Shbateky! ; RO reprezleﬂtls .
unsubs‘t ﬂ%}%%éa ﬁ#étr? et 3% 46&?41 %fgt gf@ﬁ@@(wrhﬁﬁr%%fér%rw the

phavetEior it 4 mbmymap@epﬁcﬁbd: eicsal ts) of such
f.or nul

compoun 55 foll own ds 0
Gor T nea i) gy dfwlles el B0 "BE dTelEs Doy i e | scBmatic
prpefspeatod viewws; ( (i ?) -2- {[ 6- ((5) - 3- met hoxy- pyrrolidin-
1-yl)- 2 é“filc HMEM{}:? e déeafi at;fb?fé]ﬂeg aﬂ&)}tib in a. schematic
3- phosp o propi on pi per azi ne- -ca oxyl 1 ¢ aci i'd
eﬁJﬁSﬁPeféﬁf?éftf)W wit (SPI’-R)?PQ‘-'IS ‘{‘F@M@(f@f S @’Wr pyrrolidin-
1-yl) 2?@@@?&11@3{&&@ Asheend defikanut ktedfcN@chine according to

l1j.kﬁ)hosggono ion I) % gerazlne | - carboxylic acid

Jtogru,l schematic perspective view;

4- ((5) Figur6-8( (Ihistratesret kotayl- pfy air sdcbold rentbodinien? - gtham \dlectric
DA B Bt B BRI ST B Sehemats pespsstiyg Fee aci o
ethyI ester;

41{ck e Drchbiioh B 1R PIBERQA b6tk slb Pk 13 ehids Pheny! -

pyri m_di ne- 4- car bonyl | - am no} -
4- phosysHB g ets:arfywm a‘fﬂoamaa&m& drawingsy ihpatljeyle Eigyrgs 1and 5,
ety hushEN ; denotes an electric machine according to thls mventlon and the

Habio ot SLeL BB IR 18 Teladld @ RREI e

4impros@hono- but yryl ) - pi per azi ne- | -carboxyllc acid
butyl ester;
4-((5)-2-{[6-((5)-3-nmethoxy-pyrrolidin-I-yl)-2-phenyl -
pyri m di ne- 4- car bonyl ] - am no} -

3- phosphono- pr opi onyl ) - pi perazi ne-1 -carboxylic acid
butyl ester; 4- {(5)-2-[(2-pheny|-6-pyrazo|-

1-yl - pyrim di ne-4-carbonyl ) - am no] - 4- phosphono- but yry|
} - prperazrne 1 -carboxyllc acrd butyl ester;
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phenyl - pyri m di ne- 4- car bonyl ]
-am no} - propi onyl ) - pi perazi ne- 1l-carboxylic acid ethyl

W@ 21024069103 PCT/IB2008/055011

N, N -Bis-((S)-1-ethoxycarbonylethyl)-2-{(S)-[6-((S)-3-
met hoxy- pyrrolidin-I-yl)-2-phgnyl pyrim di ne-

4- car bonyl] -am no}

- 3- 0X0- 3- (4- et hoxy- car bonyl - pi perazi n-

1 yI) propyl phosphoni c acid dlanlde

{ [ 6 ( (gljef%r%it ﬁ]@hox%]wer &cp HS slarw: f:ct c%llq(%gp 0]p ‘[I}Q s)eél%,a type,

21th@¥?s@Wﬁmghﬂh?§cﬁmﬁ@%@@ﬁﬁé%ﬁ@ﬂ%ﬂﬂﬂmﬁﬂﬁﬁtOﬁﬁjﬁfWhEBtMS

razine-Il.-carboxyl | cid.et ester; , .

perelopefer il foRal BB m b Bl yeent s ipeaons

met hox?hepymachirnedl reonpyisys- 2-qabiogyd pyd i anrdipedive cover 2a which
g&g a s@emec‘i] Qﬁclﬁgu?@ﬂ@ Wi;t&topblpﬁﬁﬂlz b3 housed in the casing;

I C acCl

4 angRy m@r(csu r@%&wﬁy lh@szgﬂdetl ﬁhs(g‘/asmgo% pRbFQtRtIblY copmectqdgp the
- Jati@t hoxy-pyrrolidin-1-yl)-2-

pgﬁ?% 'oy‘%f gr%% ﬁl} 3&%@?13% }?{%urei 2o 1A fiatonds iy the pyample

ediledtiated, has three windings 5, 6, 7 and the machine 1 comprises an electronic

N, N - Bi,s- h thyl)-2-{(R-[6-((S)-3-
ne%ﬁ%%?%éé SRR B e )2 (R T (9
4- car bB]nryd:l]'cu{tMS md}fantageously housed in the casing 2 and a terminal strip 9
n%dtfme%] p&ffﬁy&’ ﬁ%&%ﬁ% fpdnq Sl ?deq}'le enclosure 10.
sp oni c aCI diam
4 ((R) I3 {pg neeﬂ \FORMBIERY R wﬁgﬂq@gybq@ﬁ@ggmlm prodpeed,
[Gn (n%):uﬁ: rwtﬂli@eqyctﬂﬂd @kdustign- 1 yl) -

m di ny
)~ br opoHR P et g I8 PSR eica v oy phick. s wil
esbtee(ﬁme clearer as this description continues, is kept in thermal contact with the
&3 3- i s- butyryloxynethoxy phosphoryl ) - phenyl ]
ﬁ%@' Eé& - met hoxy-pyrrolidin- 1-
y| ) - 2- P myferwcummrtmﬂm tedfipwrayd, Jthe mechive 1 comprises elastic
A Sﬁ:@%}?ﬁig‘lﬁ%)}n&hﬁg BRELDEL oferSRILRNEArCh8Siathr 8t Ml the electronic
NCNPmBﬁs ((S)-1-ethoxycarbonyl ethyl)-4-[2-{(S)-][6- ((S)
- 3- rretW@zsﬂ Ay I fotdr disncloséd ) thdsdd leenydchME | itaisn€t between the

§?68£{8n rhulés H%lga ¢ stA195 ﬁ:wblff) ﬁ&eerl%cgog}w circuit 8 not only to move
1-cldspr mrthp)sta}erph en yhidtos ph preiferalaly icdnuticsed wigdlysand securely, as

o el E’fglxjk[){g%(e R

1-yl)- ﬂﬁl@ﬁyﬁttedpth ﬁﬁmeﬁ@ngn@%nbdﬁycqmpm mlurality of elastic

W%ﬁgﬁﬁg BMeheni P?Bﬁzrh&% sp%mﬁ@élﬁﬁ”&}ﬂhhé’s *bicH, ahBY kheflaBRine is
erein it is under st ood 't hat E stere geni c

céneableds PR t@o%‘@@rqmgﬁgaw& Sniostids, tiineeh sins- Agey from the
exptdrai t1y assigned, may be in absolute (R)- or

N | | 1 tl

bhar bt LR eRgeclBe fRiant 87 el Eofrnde SsriREng R 3of e
f wrindiegs lf, éct of the invention is the conpounds of

formulg olthe(“% & e£&r§ﬂh§“ﬁrﬁr‘¥ﬁ%sa§ 6d9fh'a§]glﬂeés? oRDfeAbie ];iortlon

enmbodi nent s ove hei'r armaceuti cal
aéée’ﬁt})&mc@l%dp’t@fds ake sretar %,aﬁﬁvﬁmng parties thesphsbigraanesting micans

f oy bﬁiel‘ t(gﬁﬁzﬂtzﬂﬁ |arsu951&fritiﬁéﬁﬁiﬁt h@Rbdnytha ekeRb@B R SR a8 the
(o an anen
pﬁg? et ol U R PUR Lt belrb ered eatist o cayer 22

adm niBereddctronic cx8)it $He ih preiotlanmigidivassatiard vetiathe svihdings
phar maceuti cal conpositions containing at | east one
conmpound according to one of enbodinents 1) to 56)

above, or a pharnmaceutically acceptable salt thereof,

and a pharnmaceutically acceptable carrier, diluent or
excipient. In particular, the invention relates to

phar maceuti cal conpositions containing at | east one
conpound of fornula I (or of fornula ICE) and one or

. T . o
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Schenme 3¢ Cbz-(L)-3 u-Owe or Cbz-(D)-d u-Owe can be
reduced to the respective al cohol by transform ng the

wW@ei0d/069aon nm xed anhydride using, for instancePCHIB2008/055011

chlorof ormate reagent, in the presence of a suitable
base such as 7V-net hyl norphol ne, in a suitable

sol vent such as THF, and preferably at about -15C and
subsequent reduction of the m xed anhydride with a
sui tabl e reduci ng agent such as NaBH4 i n presence of

Ve at a tenperature around -15C  The hydroxy
f u%géle 7 dhoesgndple %fa&fa%feﬁmﬂ%ﬁsvb]ledwﬂw Iking standard
condi t L.osiSng Wehie asélnatte detils BPtdmhecatish With thaflékible portions

ol At T8 i0n i, Prbut TR op Bl i, A ot Rttt g ot
of substamidlly Xhralleln then penplorgrédectsiond® cdod twinels theiahotor is

as : - ] t LS

S LIPS O R BN e
cdhpéueriond?. formula 111 can then be obtained by

st andatfe g@nds UEORS afls8ft of RAFESIRYVRkpsiod sFREMAVIAMIPallows the
that .are well known to one skilled in the art (e.g.
hﬁgﬁgg%H%?F%ﬁ3%PPﬁwpd/C in MeOH). The conpounds of

f or mul @hd tlectedres elrouing icsn fhus YhdvepbearBtaad phanytonaid dator 3
is 0 can gﬁgﬂéggangd gﬁgn thg route sunmari zed in

SARERE 5O Akt I{S}sln.oé ene 20 %he Boc pr ot ect ed

(L) - i obopreehyé,athenémie pderiny af ieuds winfingotwhidnmier dicaktample
a\’i?hétﬁ?de taléé‘@he]bﬁ)rﬂlr @fpl@sgoe%I% gfakéd‘ gidg rbgrgl&eh z)ro'ects from a last
(L) -i odophenyl al ani ne conpounds usi ng stand rd )

cowdi WperbaR e CoieesprdiB& PolE sk, fpvdids apeint spbstaplaglly where
f ungtien i@fhetdnRiBae e gct ed (L) -iodophenyl al ani ne
derivatiyes can first, be otected by fo tion . of an, .
oyl el GBR nordapaish hy f i R b eg Rl o
skhd t@gling dirbeicarD and baembingpowas thivisctodtiatinadt &an

then b ' the dj h ho .

or 1 vols GRRUAEh B FIGIOs WREold B (bhe REORRIRAANE 13 is defined by
ofong eadipf tislasmdése such as NEt , in the presence of a

sui t abenpinif@i 3118, 9at Bbetied Y headeBdnRR it $atd: respective
sui tabl e sol vert, 'suc s MeCN or .tol uene, and

. t such a 8
prigt &f aptablneayidedindhe gieatroms piusuit stk at ure. The next
three s8ePSadeeamy, Mg &dls B rCRIRIENEIhOFeshaiive ks 117

can b erfor using conditions.such.as those

I 1 ead) BUBFREE 1F 1S sy ATRESIROBT 1t et SRpsRagans for
ofketmingnthea chdd 14 nn Schesiteor3suifkhle oo mpomidg of exdfpbained & more
e gin nis 1, Vrepresents phenyl and mis 1 can
be preggréd using the route sumarized in Schene 3e )
her eaf Wath. re@sensaeio Jaguardrasidal.| fespvapnsbl ecomprise a plate-like
3-idndoizet e RhASEIRGr ot BNy I BheRVhE A2 pbRfdnE 19, in
oren- 9- vyl met hoxycar bgnyl am no) -propionic acid’is

c dapicalr egqﬁeg\o%@édﬁdargpnga(gp la VIl using standard
pept i denecalaphingd oBRhHOGS BeRh 38Sfok hospligesar elb@dnd 86 to the

GRS RO B ke R SR ot

t meacbmepgl i ng reaction using saturated agueous Na CO

sol uti t f.erg:ng..t mul.a. | )
The comnt Bty 6 iRl SAREUROUID R (B! fe lchds 14 in o
r Gpvidge sukabin doryassanblyrare snbodied Wyea gildar elemest AY nradded
I QHitescld BMRIhAfdo ibsSaRANBhAlabbes. eaf ter. Scheme 3/ The

CoTP O e | L 5, PR 0L o 2 e

Dbof honertgheny) glty cinved lagahingrfaessdi ti ons such as those
al ready described for the synthesis of the conpounds
of formula Il in Schenme 3d. Preparation of the
conpounds of formula |I V The conpounds of forrmula IV
can be prepared using the route described in WO 2006/ 1
14774 (see general preparation routes, preparation of
t he compounds of formula 1V, Schene Aa). Preparation
of the conpounds of fornmula VI The conpounds of

o o o . o
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LCM5 (A): tR=1.01 min; [MH+: 660.304. 4.10.
4-((S)-2-{[6-((S)-S-nethoxy-pyrrolidin-I-yl)-2-phenyl -

WQEasddne- 4- car bonyl ] -am no}- PCT/IB2008/055011

4- phosphono- but yryl ) - pi perazi ne- 1-carboxylic acid
ethyl ester: This conpound wag prepared using a nethod
anal ogous to that of Exanple 1, step 1.10,
internediate 4.9 replacing internmediate 1.9. The crude
was purified by CC (eluent: gradient fron1CHO 3to

CcHA 3/ A. tR = 85 MtH] +
605. 03 %gﬂgﬁaﬁpé gment 35 s) housed in the casmg 2 nL)t shl_o!]wn in Figure 8,

4- 415} c@nricbd (¢ He-sBitored hothy apyve @éitibingd boypling 2ndaneRy. -
rimdine-
2 car bOrIPTaps Rejeed itoR Rl REpPY: e slepra P s shangd in
ar Mhyil way agii@ kbept the estrenir vehidh is produced 1n51de the casing 2 and
i E?S’tBPQ”MJ E]lﬁa.li45)( digh 38 Xi)ﬁté’?%ﬁ%‘ As¥de the

fm?il i r&r}f @&Bbg
ut'yr ? razin I'c aci d but
Trﬁl?;m@lﬁ uﬁ@ \&asaSpmépf@r @féBCuéhm gleatrw@@ Heatrah alr@gb 8s of anore
t hapkcifibalx amBhRr dirout BPfokmbhg bl SRR Ek@EES dnPdescribed in more
rela intermediate 1.8 and internmediate 2.2
e%l q%g% ntermedi ate 1.4. The product was hovvever
puri fi Bd ah il@endfiye Gitoditant thagiadoe iltusfried) B Ve@it 35 are
10/ 0o dCE?A/I\}E/gO—I Sl{ 1, then gradient fromEA to EA MeCH
9 NS 18R = 0.96 min [MH+ 542 29. 5. 2.
4- [ ( S) b thasrienthod ingadit.e thieoxrynsp hp syph dlreynhsevesitpyowitlgd piithen arigid

8l RO S0 K TR AP o

2Dstep 2.2, internediate 5.1 repl acing |nterrred| ate

2.1, h@ww&s BSririfo M%Qﬁdl (ﬁﬁ@'f 0k vEh@hly akCHYBvdyAif exbiRple,

D05 Afchdt b 1055 om0 sy ieod i gern
r rpdddediuning agseinbBr giteaynlopyrrli. m d| ne-
4- car bz—oxF ¥%:éarc?snﬁ1@ oelqalsg d teYerI%{én)[s 31(’[:3 1@ %e HOlGE ?ﬁ]lw %tator 3,

acid bu repare

nevikol can@g @u‘getalocqrh at p@ﬁloﬁﬂémpllﬂepqle@tcp@smn& coated with an
' rﬁ(ﬁﬁt%o@ﬁ&l P9, %ak ﬁglu?élitf o R0y BRTBRAY lal%hf%ﬁ{sa!é' ne

and | nternedi at'e acj ng I nt er medi ate 1.2. The
crude s Sebneld et they Solatipg | Resten 1§ & @ist preferably
Eﬁ@ﬁcﬁ&og&ﬂﬁé{d\{ﬁgﬁl&{ ai)the blesthdeléMAdnts IR = 1. 06 mn;

4 ((S) f‘?f‘[féo P?%Sth% CEHEIRTERY P T iR Geriecpgsitions e fpeping

yhe mcdntn?bplzess{edralgwmyﬂ the eavurr2a}even under difficult working conditions

J@]@? Qﬁeﬁf‘ﬁ%yorf%e) m@&lﬁ% ?Ztlhg @eat§|'2(§ eregﬂlﬁihll ‘Eha%% 1% L0, A C}hey

arﬁtéﬁ @@Q@u@ ane onHdn svwh Ex«wﬁh@t ti;e eb@@‘p elemegts by rest on the metal
gbﬁ{dﬁngl ate 5 3 repl aC| ng i nter nmedi ate 1 9.LC-M5 (A):
mn % 633,.13. E% rrgl
4 ((5)kiguEs éa(? yand- Q?e]tnh%&)c‘ﬂ?rf‘ M 3PN- ﬁhe;ﬂlﬁ)ctrgmﬁh@wﬂ 8 is

pyllidtﬂitddll b€-a substantially disc-shaped mountlng element 21 and the elastic

oty 3‘%{‘%”32{? %ﬁf’eytf) SRR ERE RN e heRtRSi 2! ne-

4- [ (S)He- meumtiﬂguﬂ@xlylm}lbhmwismmbhan®t(adlcelt Propgriiph 6s ppy the
y'g)_lslﬂﬁg %Jnnptltggg%wg 1-carboxylic acid butyl

ound was prepared using a method
anal ogb ﬁi@“ifbbft ﬁ@tceéﬁh@@mp@r@w gty 81conprisgs emswieasacuit

322, wERh @fddmeesl lﬁbﬁbﬂﬁﬂzl}@hﬁo%e%bﬁﬁged Rh&h mash%uﬁ 23

i I
Beg4aﬁhﬁ POWR el q?_CLP{tAgébC%n prlgflz con ulct?ge trag( 2a, /_})or example of

4¢hB),-&r which QtrtB modhet fi;ﬁb!gtamﬂﬁﬁ Adnowit le)echhoiRi poer Lombiients
razi ne-| -carboxylic acid butyl ester hydrochloride

salt: This conpound was prepared using a nethod _
anal ogous to that of Exanple 1, step 1.4, internediate
6.1 replacing internediate 1.3. LCGMs (A): tR=0.74
mn; [MH +: 394.18. 6. 3.

4-((S) - 3- (d| et hoxy- phosphoryl)-2-{[6-((S)-3-net hoxy- py
rrolldln yI) 2 phenylpyrlmdlne

e A I
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pyri m di ne- 4- car bonyl ] - am no} - 4- phosphono- butyryl)-pip
erazi ne-|-carboxylic acid butyl ester: 21.1.

w@2G0vem e benzam di ne: Thi s conpound was prepaPEHIBR2SI8MF5011

a met hod anal ogous to that of Exanple 18, step 18.1,
3-fiuorobenzonitrile replacing 4-fluorobenzonitrile.
LCM5 (A): tR=0.30 mn; [MHMCN +: 180.35. 21.2.
6- chl oro- 2- (S-fl uoro-phenyl ) -pyrim di ne-4-carboxylic
acid: This conmpound was prepared in 4 steps from

i nt.ernmedi a sin thods anal og tqQ those
de<0r FHE@s ﬁoéﬁ%g@/eﬁ%ﬁ%a‘%w %Eémﬁﬂasoa?fo G gptar I3
and Exahpkignd4ircsit @psoddrides PduRilare pAdted kirchiChdded €AY and a

tR,= 96, mn. [ MH] +: .286.05,...21. 3. .

> W&t Riied s P g ondor sl ermpoyipgs. 230
pyméuritel] ereth¢coamibboeyll 23a dedll:  Thi s conpound was

o e AP0 SRR 20 A e ShoHAT e i
6-PRPHeothe- paveing | clgsftioniei mmmn@afﬂbwuhi wespeet do thhenounting
Predsuisd 2nas however not purified. LGM (A): tR = 0.77

mn; | +: 318.16.. 21.4. .

4-((9) f-fvlzf‘ﬂedﬁ)rsf'%s%ﬁ% Fifr 19 clecirpaic mevier fORBORHEhyRy are
- nguHd & et Jidexyprgite de cbivet 2a with respect to the mounting element
yl)- pyri m di ne-4-car bonyl ] -am no} - butyryl) - pi perazi ne-

| -carboxylic acid butyl ester: This conpound was

pr eparBuefanalilnghe clestrhoid ramar cgopsndnds 2Pabreofo@Exedrgdirectly on
LihShBBnihglelohdhenediate 21.3 replacing -

6- chl or o- (5) enyl - pyri m di ne-4-carboxylic acid. The .
pr oduclt shedd henriics thal the mauntie dereni?d wlspecomprives a plurality
(loY)lentefatsVH a( 03 hlcﬁvi&uélylfaﬂteﬁ‘ihg ;t%e{ %@(Sls'ﬂvé ‘eletBBni@4ompdndhts 23b

4 (Rl 6 Bl Hh TR oS (93 methoxy-pyr rol

4- car bo riylimpmﬁn'goﬂo- dotjpdeothph dti@-sbhttiymyﬂ)r)avqaitspe@:zbm&nltsd ¢rom
: . Cor: Thi
SR O g 3Ehd Ut 0 TR 3 S R Y SR e o

usin
1 cugentifioer medi ate 21.4 replacing internediate 1.09.
The crudaniRsed i bitigabyn Pfgﬁf@é@tthé’%(\!vé}' MRufi!b; id-farButar
(A): tR =.0.89 mn; [MH] +. 7650. 95. anpl e, 22: _
430 trapks 329, (525688 roughian prousipg ﬁ%emeg& hincsaieh 8 wyay)tbat it
aghibd pladedih@spBONOItIPTHRMeBNYMK. - pi per azi ne-| - carboxylic
acid hutyl .est.er.: zziﬁlgl)tg ouit ” (1
4- { (R DR R &G VIEHEE S8 1SR Sfrewt a2 the mprstimhdrgpen
pyas arpair o€ windoarsbingilving access to the conductive tracks 22a of the circuit
anbh BQlizpr opi onyl } - pi per azi ne- | -carboxylic acid butyl
ester: 'NaH (36 ng, 55%dispersion in mineral oil) was
suspenrfteriay e ey ¢ wih rpierent én pagigiler HgFigowi Tirthe cover 2a,
o 0 e a0AY 0,105 eTune ok TR RIMLORR ey 8, has on the
- Bl St PRl gt STOEoTERTY Pédo%%teq?‘i“bﬁ?f‘ﬁ@%at.ﬂl@saﬂﬂd%. 24
Nkl 2 waethXVeavecanathte dorand withethp pasesciaite?2, that is, with the
se nadraﬁgd. o Qg aq. phase was extracted wth DCM and
t REESHT R ?ag phases were dried (Na SO and
evaporfatvedtagédustyobetivieon thet dvaddabicrtedks 3dpalithd pOwdr aiguit 22
LG : = i n; + 7 -
AR e apoliedhes, 01T okl 0ok o, rermally
nFHBiucEYe, ﬁl@gfmﬁ@lﬂﬁbwﬁ@lai%gﬂpl}mmpf%&ra@zcmwélqm@ﬂewé@slm«i .
ac It ﬂ guémh}de&t ﬁc;ﬁcteéf b 16 @@Q@Egﬁ él\iéiﬁeri% rz%nta ff@lﬂ:}i@? Igaﬂecﬁly, the
od .anal ogous to fhaf of . e 1, ste )
i inan S 195 S A oo e dpEP by i 22 against
cthedeavshsk with bfpreidtdomineT presemer sed phase; el uent:
gradient fromwater/ TFA 100/1 to MeCN TFA 100/1).
LCGMS (A): tR=10.90 mn; [MH +: 549.94. Exanple 23:
4-{(R)-2-[ (6-net hyl - 2- phenyl - pyri m di ne- 4-car bonyl ) -am
i no] - 3-phosphono-propionyl }-pi perazi ne-1-carboxylic
acid butyl ester: 23.1.
4-{(R) - 3-(di et hoxy- phosphoryl)-2-[(6-nethyl -2-phenyl -p
yri m di ne- 4- car bonyl ) - am no] -

T 1 ey
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Ha in EA. LGMS (A): tR =0.83 mn; [MH +: 604.99.
Example 39: 4-((R)-2-{

WO 300008)1038- net hoxy- pyrrolidin-1-yl)-2-phenyl - pReT/mB2008/155011

4- car bonyl ] - am no} - 4- phosphong- but yryl ) - pi perazi ne-I-c
arboxylic acid ethyl ester: 39.1.
(R) - 2- benzyl oxycar bonyl am no- 4- hydr oxy-butyric aci d:
Thi s conpound vvas pr epar ed u5| ng a mat hod anal ogous to

h i n
1|:_|_ ﬁlts e? fﬂ padi%%s _LlS%fi }%{F HlieﬁSIlTT %Pﬂrrqe_(i) }?O% Cé)ﬂ?l‘l'g@t operatlon
3952t le@:R)l S’Zkg)pesmghamyemnimrwl ani no- 4- hydr oxy-butyric

aci d digy Céi%ﬁgxéﬂer%g%tgeld?%}é dedif} esd t%Jg cﬁyqjg%t%\@é)(() (ﬁ%:mlze the

prepared usin al 09
4, pushiag faree app rﬂdéﬁﬁﬁ?dnamfélng@lelnt}ﬂéﬁﬂam ng internedi ate

4. 1. L Maiédhr tHeR1as60 eﬁﬁleﬁ’[snm E[r%ﬂgﬁqed%éﬂgﬁ?z eg[%z lzmg force

(R benzyl OXycC rkﬂony am no- r ox
ht;%l‘F qompopenty St gwncar%s %,b@b Jritheut, @qulgathe structure

nﬁtylpeﬂtam}al ogous to that of Exanple 4, step 4

ST TESG e a8 2 el a0 0 L SR A 8 2 KB

( R)stsz}fbbwz,wh@ xipogntsanygha@nict of thrér being kpseyd atcangaladintervals of

rreltzh gﬂé% ?{%%%ésy %ﬂﬁ(ﬁ%ﬂ?ﬁ’t ﬁ1 \gﬁtle eé?rgern?sd f%ﬁ;ﬂ}g E%ushmg force

i rifappodinaately$9 k8. r epl acing internediate 4.3. LC- M

(A tR the BoR%Mhé abdM-han th%%%v@xzrs tpﬁaggcg’ 0% ;c]l(l)estglso Igythe elastic

(R 2- begé Uﬁﬁy arPonyf am no- 4-(die
dPusRtthsy elespris Cll‘FH'itsg em&h@ CoEE %ﬁbgare@@ugh to
u%uﬂ@nﬁtengb(ttbdleaﬂ alxogoigs, twhilehdie QortidaaMB eallow S Rptimum

1.1 diate 39. B

b RS NE B eaia bl B e FRaRage At QER RRbaRa S sutor
L GviktEngs) : tR—091 mn; [MH + 387.93. 39.6.

R) - 2- t - b
(2 W eGP tngs (i AR RRRINJ 10
angyeahen sortemplygs e Ianpn&f B, tegtﬂ@pl strip, 27| m@pﬁ@aﬁml@ the

3%05err2@nh@qg1mgsmtub%M1 t 1.1 LGM (A): tR=0.83

" [( R)M%ﬁﬂ?grﬁw%dafhgg Al (hsAnsBng 284 PEFRER yh, Hsmigb sipip 27

) -ahdithyr gdvier, phqre isaan iméerpdsed @adkek 99 ileat &Cprdssetl Aghinaghe tover at

d ' hod
i Eﬂé&f co(i%p%% %ﬂg]il%%t% eﬁg aL S n%; %1? 'é%{?% arg Sﬁjgcoc %us%alt A the
r égytraesl sip 27 wharetbe ataehllle 8 1aﬂldsed
1- et hopyie avRRRN AiPELaE} eﬂ?olg J\‘zﬂie' J}Bgtﬁg%%ir%gfenilblﬁg the

The corrpound was however pu WI ce
( Exchiggtl. asglegertbgd 1n thegfy exelg@xnéda%iy agap, ﬂ@@pmmofm o limpited
O/tdﬂhepbft:sh@eéﬁ}y tohﬁidms&nﬂ@hdﬁhﬁentfo@ﬂ“"] +: 514.00. 39.8.

2 her RSy e e T BESRas o bR e b Datsting

p tlepstated 3 usitn gheawirelinps &, a0 4l mghel Safhﬁ)g 2hptaciaf thx eotpit € in the

2 ot rfyafai ORI Plctnd P R R WHLIE RS 12

40(1@F¢)Sta$0(3il et hoxy- phosphoryl) 2-{[6-((S)-3-net hoxy- py

r rol i di-rhouttihg %Ieﬁib%ﬂ)l'i Rrylﬁi ik dieBBonic circyit 8, is then placed on the
am.no}-butyryl) - pi perazine-1-carb ox;P

el aaﬁce?lﬁ%lﬁf]ﬂés}?ép Shieihp 5 S5 SO WS BRGEIaY Idstiribe Bexible
mpbiiods wagllomattacreiﬂaaﬁvahb Exanple 1, step 1.3,

i nter at ci.ng. 1- et hgx r.bon i pe i ne
and | ﬂféf?%(g bgt% Ifegqla’%p?ta n@tag%géér/ ﬁ@&t a?lém%.“%. {Z?' %Sep the
c elgdeonwa sirhot uter diptandd T drdmy tHEGt{tet Jiefntthergmagifent the stator
fromEA to EA/MeCH 9/1). LCGMs (A): tR=1.00 mn;

[ MtH +: 661. 00. 39. 10.
4-((R)-2-{[6-((S)-3-nethoxy-pyrrolidin-I-yl)-2-phenyl -
pyri m di ne-4-carbonyl ] -

ani no} - 4- phosphono- but yryl) - pi perazi ne-| - car boxylic

acid ethyl ester: This conpound was prepared using a

rret hod anal ogous to that of Exan'pl e 1, step 1. 10

1° 4 NN o~N 1" 4 oA~ A~
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step. LGMS (A): tR=0.75 mn; [MH +: 318.06. 56. 2.
4-[ 2- Benzyl oxycar bonyl am no- 2- ( di net hoxy- phosphoryl)-a

W@ 2a09/0§9103 per azi ne-1 carboxyl i c aci d butyl estePCT/IR20¢8/055011

solution of internediate 56.1 (1.5 g) in DCM (5 nl)

was added DI PEA (3.4 nL) and §ATU (2.2 g). After

stirring at RT for 10 mn, internediate 2.2 (1.1 Q)

was added. The reaction m xture was stirred overni ght

at RT and H O was added. The phases were separ at ed,

the org. phase was wa with sat NaC sol ution,
drtﬁ‘@‘dlt(qf\/ﬂ'%ﬁnﬁﬁenéﬂar’é\?g’ﬁﬁf?at ed off. The crude was

purl f i @tudyntOheHepby EA 2éBy, the chagioelemtite 10 @i e elecironic

48% C #%dagémétl thd )cove %eab{ssnﬁ(A‘)mh %he require%qporrgen [ MEH] +:
4- [ 2- aithnends (4 pﬁ'élchmglmgh expthor yoljlerad ¢o yhid reppapvazbnd 7 to
- | mBY ROX4b Gt A6l ef%k‘t‘r%hl &)ﬁfag{ betwBthe PP pURY vas

pr epared usin anal ogous to that of Exanple )
2, stephonext Sgeaﬂ%m%ﬂfeéh@ c&@T 24 pa el prgniggierisdingt fasten it

2 ta;thé_&sﬁ@Q(A) tR = 0.67 nin, [MH + 352.55. 56.4.

| i dl n- gt g{e % thé( ﬁghosﬁglﬁ)qﬂirﬂbév% élié glaét en?énqgtlggégﬁ ﬂglg rc{rgmt 8

4-townhionyd jovananohikabe ybl)erpd flexidki m&’&bnxm by ttite be moved

e P MBS SRR SRR R REER R B °

i nt er nElk aleel-§6ing petsioasi mgké nit epmﬂnhat?@ ltozipamte assembly

i mcﬁaﬁfﬁ%gésat\ﬁﬂl%ugcréﬁﬁl eE‘sgo EAt;% ﬁ{a%;l %qatggg’g tth-Etéglders

crude was purif] )
(A): th pragtiess ﬂ?ﬁ’ ﬁmot?m e agspmidegl imgghes tradltlona] manner until

4-fltlng ﬂ)@-r()@)mcgﬂlﬁﬁélbt@&éu@(mrs HHi€H die hoddescebdaneny! - pyr i

mdlne4c

3. phosbifoRE-i BT A ke n the, ey Pock vhen dhg legironic

esirenit isTingested dogooiina dattmaslep]r efithe edion8iangd casimge? hod

| .
ot er ragradebd, @ 6563.5”3‘1&’5 4 R afe diidpes propiyde from the
ﬁ’@Fd’éltIMSd@mmfiﬂeth@ygIC@m(t dpestedpespective| hdest 30 where the
grc@gdhﬁ;rt‘itve ftt"a@l@ I8 Ghel Elﬁe ]a ésltettﬁe Qﬁg}v 3T&‘ﬁh 1’9&%/631) to thCnlRinting

eiemnt %1{‘{18 p(fwﬁf;ﬁdwmhee@wmer@oa%@ﬁ WP |"Vhl%h fhe-ands of
c aldeindidgsam @ddered. .
gu? Slosglge? 121?&1 sé;?_o fi yd% egd B&ftl%leé "% n a%%gl%%ﬁ%lmltgblg %(I)rdinsertion
441ftp Rye Ssifcdlies haxy3phosphoryl ) - 2- {[ 6- (2- hydr oxy- et hoxy
)-2- pgﬂﬁ/hoﬂﬂtﬁﬂg;‘élgﬁl@ﬁ 4 ; 1 referably made of mould% Qlaﬁtlc material

car bo amn i on pl per azi ne-I-car

adnd tweylﬂu@meérac EP ¥?@t1‘91119<9d10111€ §argrbyriggaia ‘édhl@ds tosay,
a tifUSRRNSE RNr&hks MaHHEOYading REIS Nk AdxhEIRlifhe @wmen@él is
n%%u%%le\/F ( 1 n). The suspension was stirred at

f mn and internediate 14.1 (200 ngy) was added

The r eHetinesntioh bhhsingporast ivantagss. at RT for 3 h . DCM

\;\gls ’ ?:j@%del %%'\él eﬁ?s ’ém rtﬁe \faa%ﬁﬁﬁ% %gﬁlé)él% énﬁgwglé motor totally
edepcadadd imderhs mth lih@ abmmmmezmdmlgsmwéymcm

dried ’
TR LK R A e
d?ﬁﬁi AHeno E@Ws(gwmg figeess @Sld?» i a[i ef: inggmglymanner.

S7. 2. The invention described above ma§ be modlﬁed and adapted in several

431%%% ﬁ}{.lg%i?({zl? glgarg( Xg to?r?)gf scope OP %ee reln'g]ve Icp)relcedf)t as
p HeSpdddn dhepelapisdrydin.- pi per azi ne-1| - car boxylic acid

butyl ester: This conpound was prepared using a method
anal ogous to that of Exanple 38 step 38. 4,

internmediate 57.1 replacing internediate 38.3, using

no water. The crude was purified by preparative LC M
(I) LCM5 (A): tR =0.83 mn; [MH +: 579.83. Exanpl e

4 ((S) 2 {[6 ((S)-3-Methoxy-pyrrolidin-I-yl)-2-phenyl -



Thi s conmpound was prepared using a nethod anal ogous to
that of Exanple 38 step 38.4, internediate 65.4

WO 2pbaciing i nternedi ate 38. 3. The conpound wasP@UIB20084$5011
by CC (reverse phase; eluant A. H20 + 0. 1% TFA; el uant
B: MeCN + 0.1% TFA;, gradient:1¢b to 90%B). LCGM (A):
tR=0.90 min; [MH +: 619.65. Exanpl e 66:
4-{(R) - 2-[ (6-Cycl opent yl oxy- 2- phenyl - pyri m di ne-4-carb
onyl )-am no] - 3-
gth g;ﬁhg@q_‘_ (S)ver gslélof%g dletaﬁ [Ehaezlln\rf]eentlon%garybl?exgl lbls»t?tu?ecc:l by technically
4- ¢uR)alét Eletretisc| opent yl oxy- 2- phenyl - pyri m di ne-4-carb
onyl ) -am no] - 3-(diethoxyphosphoryl) -
propi onyl ] - pi perazi ne-1-carboxylic acid ethyl
ester: This conpound was prepared using a nethod
anal ogous to that of Exanple 1 step 1.9, 6-
cycl opent yl oxy- 2- phenyl - pyri m di ne-4-carboxylic acid
(prepared as described in WO061 14774, Exanple 1,
intermediate 1.7) replacing internediate 1.8. LG M
(A): tR=1.09 mn; [MH + 632.72. 66.2.
4-{(R)-2-[(6-Cycl opentyl oxy-2-phenyl -pyri m di ne-4-carb
onyl ) - am no] - 3- phosphonopr opi onyl j -
pi per azi ne-1-carboxylic acid ethyl ester: This
compound was prepared using a nethod anal ogous to that
of Exanple 38 step 38.4, internediate 66.1 repl acing
internmedi ate 38.3. The conpound was purified by
preparative LCMS (I1V). LCGM (A): tR = 0.97 mn;
[ MkH] +: 576.72. Exanple 67: 4- [(S)-2-{
[6-((S)-3-Methoxy-pyrrolidin-I|-yl)-2-phenyl-pyrimdine
-4-

car bonyl ] - am no} - 3- (4- phosphono- phenyl ) - propi onyl ] - pi p
erazi ne-1-carboxylic acid ethyl ester: 67.1.

(S)-S (S-Brono-phenyl)-2-tert-but oxycarbonyl am no- prop
ionic acid ethyl ester: This conpound was prepared
usi ng a nmet hod anal ogous to that of Exanple 59 step
59.1, (S)- N-Boc-3-bronophenyl al ani ne repl aci ng

Boc- Phe(4-1)-0OH The conmpound was purified by CC
(eluant A: EA, eluant B: MeOH, O to 20%B). LC-Ms (A):
tR=1.09 mn; [MH +: 372.20. 67.2.
(S)-2-tert-Butoxycarbonyl am no-S-[ S-(di et hoxy- phosphor
yl ) -phenyl] -propionic acid ethyl ester: To a solution
O NEt3 (1.32 nl), diethyl phosphite (0.83 nL) and
Pd(PPh 3)4 (428 ng) in toluene (10 nL) was added a
solution of internediate 67.1 (741 ng) in toluene (2
m.). The reaction m xture was stirred overnight at
1050C under nitrogen. After cooling dowm, Et O (60 ni)
was added and the m xture was filtered and evaporated
of f. The crude oil was purified by CC (EA/Hept 1/1 to
2/1) to afford 898 ng of the desired product as yell ow
oil. LGM5 (A): tR=0.99 mn; [MH +: 430.42. 67. 3.
(S)-2-tert-Butoxycarbonyl am no- 3-[ 3- (di et hoxy- phosphor
yl ) -phenyl] -propionic acid: This conpound was prepared
using a nmet hod anal ogous to that of Exanple 1 step
1.2, internediate 67.2 replacing internediate 1.1.
LCM5 (A): tR =0.88 mn; [MH +: 402.40. 67.4.
4-{(S)-2-tert-But oxycarbonyl am no- 3-[ 3- (di et hoxy- phosp
horyl ) - phenyl ] - propi onyl } - pi perazi ne-1-carboxylic
acid ethyl ester: This conpound was prepared using a
nmet hod anal ogous to that of Exanple 56 step 56. 2,
internmedi ate 67.3 replacing internedi ate 56. 1,

1- et hoxycar bonyl pi perazi ne replacing internedi ate 2.2
and using DCM THF 4/1 instead of DCM The conpound was
purified by CC (first purification: eluant A EA
eluant B: EA/MeCH 9/1, 0 to 100% B; second
purification: eluant A: Hept, eluant B: EA 50 to 100%
B) LC—NS (A): tR = 0 94 n1n [N%ku+ 542 38 67. 5
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Exanpl e 78:

4- ((R) - 3- (Bi s-butyryl oxynmet hoxy- phosphoryl)-2-{[6-((S)
WO Joseenexypyrrolidin- PCT/IB2008/055011

| -yl)-2-phenyl - pyri m di ne-4-carbonyl ] - am no} - pr opi onyl

) - pi perazi ne-| carboxylic acidjbutyl ester: This

conpound was prepared using a nethod anal ogous to that

of Exanple 52, chloronethyl butyrate repl acing

1-chl oroethyl pivalate. LCGMS (A): tR = 1.14 mn;

[ MtH +: 819. 04 Exanple 79: .

N, N' - Bi s- (et hoxycar bonyl met fHAFS 2. { (R) - [ 6- ((S) - 3- net ho

xy-pyrrolidin-lyl)-

2- phenyl + g c%n?p%{s n&’ Qsm%yrﬂzy %stg’[orﬁ@ﬁ f§;e& %0 ﬁa%tc%smg
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| -yl)-2-phenyl - pyri m di ne-4-carbonyl ] -am no} - 3- oxo- 3-(
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acid diam de: This conpound was prepared using a nethod
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Thi s conmpound was prepared using a nethod anal ogous to
that of Exanple 110, step 110.1,

WQ2@a6ra038- met hoxy- benzoi ¢ acid repl aci ng PCT/IB2008/055011

2- hydr oxy- 3- et hyl - benzoic acid. LCGCM (A): tR = 0.92
mn; [MH +: 182.48. 112.2: 12

(2- Am no- S- et hoxy- phenyl ) - met hanol Thi s conpound was
prepared using a nmethod anal ogous to that of Exanple
110, step 110.2, internmediate 112.1 repl acing
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for powering the circuit 8 is accessible from outside
the encl osure 10. The machine 1 al so conprises a heat

W@ R0WR/06903 absor bi ng t he heat produced, in partPCUB008/055011

by the electronic circuit 8. In this solution, the
heat sink is enbodi ed by the jgover 2a which, as wll
becone clearer as this description continues, is kept
in thermal contact with the electronic circuit 8. Wth
reference in particular to Figure 4, the machine 1

rises elastic coupljng or conn ctr 11 .
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t ke aéttﬁm@é cifQhAB) er}nme drlaGwIPh O4n mSYORLARYY Ak |ch1tor (3) when
par al to. a coupling direction D along which t

nﬁ?b?“?%z%%§é#ﬁF d, said flexible portions have a
~f IZBSt T?hé hdthod labrﬁir@tﬁgltmdladmt pANSHBIcERized th HHAE it comprlses the

15
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pdie ¢IST 6F2) eacthe wleatpirg, crrmt: €, an nCl@fh& ﬂ;@acmgmg (2), the elastic
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Wigre it is fixed to the electronic circuit 8. Each
flexible portion 13 also has a second arm 16
substantially parallel to the coupling direction D and
extending towards the electronic circuit 8. As
illustrated in Figure 2, the end 14 of the flexible
portion 13 is defined by one end of the arm 16. Each
winding 5, 6, 7 is connected to the electronic circuit
8 at a respective tab 17 suitably provided in the

el ectronic circuit 8 itself. Advantageously, the ends
14 are soldered to the respective tabs 17. The nuner al
35 in Figures 2, 5 and 8 denotes in their entirety
neans for keeping the ends 14 in a position suitable
for assenbly, as explained in nore detail below. Wth
reference to Figures 2 and 5, these neans 35 conprise
a plate-like elenent 36 having a plurality of seats 37
in which the flexible portions 13, in particular their
second arns 16, are engaged. The machine 1 conprises
nmeans 38 for couplrng the elenent 36 to the stator 3
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