5 June 2006 1 Process for the preparation of echinocandin derivatives A
subj ect of the present invention is a process for the prdpdngtd0ff of

echi nocandi n derivatives, the internediates and.the products obtai ned and
their use as-an antifungal 5 medicament. INumerous conpounds havi ng an

anti fungal actirédessAdy kﬂ;‘?ﬂ%efl ol ﬁ‘:ll%f Ue %r mo%all% pfa%' s g:ves

echi nocandin derivatives nterna I ona

W99/ 29716 can qusaaatewn%@ tii@ mgsgme%kﬂéﬁt% <k! entg nis
to provide_a neM/groce Cg reparation O derfvatFves
and.to obt BFRPARERLLER: Tof H@OFéflfﬂéP dEélﬂnVﬁ&éérﬁéuntbanlbéepmesieated in the

form of t wendpthver prodakited obgsaibedAaafdthe9pe( sB ﬁgréﬁsﬁﬁﬂﬁfHH?EQ the R

and S 1% qgggkgg&ghkons of the substituent in position 4. One o
subj ect s € presént invention is to obtain during the process, a

maj ority of oneN@herdest qgompgonds shaving. aatahedstngaPasetivhep 0806 (i somer
call ed forgnédw r p g the p | 1 ctive conpound of
n O EREPBEIRIRRE. (atn VAFPTREL AP oEfe defttodtadtato

20 forrmula_ (1), which is not e case
W099/ 29716 8K+ TR VRF cdS t Bef heed vin | Bobernat binal nipp 1 ket hon t he pr ocess

before purdddTardDPN6 OPa ISOrHRERE Qaphic colum is in the mnority.
-Nbreov ¢h anothgﬁloﬁggctlve of the present inventionis to 25 avoid
purifications of'% HPHiEr R dhitdpriarant hnverisamtisytapmraidia @ obt ai n

crystal | i zeai prodesds b cthe gddeyedra i9IH A 'é@ﬁtnddﬂifﬁ%ﬁ'ﬂ'éltléﬁlwg ds. In
a first a efton °‘¥5%q OVI dﬁﬁkqﬂf0%§s for the preparation o

conpounds fornu
Echlnocandln can be presented in the form of two epimers

called isomer A and isomer B corresponding to the R and S
15 configurations of the substituent in position 4.
One of the subjects of the present invention is to obtain
~during the process, a majority of one of the two isomers,
i.e. at least greater than 50% (isomer called form A,
corresponding to_the pharmacologically active compound of
20 formula (I), which is not the case for the process according
to W099/29716 during which the active isomer A obtained
durlng the process before purification on a chromatographic
column is in the minority.
Moreover another objective of the present invention is to
25 avoid purifications of the intermediate prddﬁcts by
chromatography and to obtain crystalllzed products which
-allows a significant improvement in ylelds
In a first aspect, there is provided a process for the

preparation of compounds of formula (I)
- 30 ' HN/\/NHZ

: (I)
35




H CH H_OHN-"-~' ORHNC.,. 1" o HOO—l H 5 June 2006 2 in which R
represents a linear or branched or cyclic chain containi gJune 200630 car bon

atonms, optionally containing one or nore heteroatons and one or nore
het er ocycl es conprising the following stages 5 a) A conpound of fornula
(I'') 10 H-NH O~ H CH3 15 HO i s subjected to the action of an acid of
formul a R- GIRHshRchbRi Assdafd ned ab , ' | d. bei ng, Jf_ appr.opriate,
in 20 an isolated or n%%)i sol at ed ac#%%?e%f%ganr?cﬂegj oorrde%cflol-c ocafaé’i t he

conpound .of “PBFM LY 117 ) tHG O arbon Fet¢as . Pt forsddno prdretad nitrfee onenpound
of formula ¢t Ihgré shetdyeaicd tahdbmd kvt aiden He%%%c%&%%f the al ﬁOhC" in
- t he

35 positio . L he ti f an al cohol of fornula I n
presence opc%ﬁgééﬂ%% %@ﬁwﬁ%lsqaﬁﬁ%al containing 1 to 4 carbon
atons, ih Grldek conphiral mft Hereaipouwmrr)jof fornula (111")

10

(1I1)

15

is subjected to the action of an acid of formula R-CO;H, R
being as defined above, said acid being, if appropriate, in
20 an isolated or non isolated activated form, in order to

obtain the compound of formula (IIT)
HO  oH

ZaN
: HCud 9y © S-=H
25 ‘ N
: /_4?: N

N (I1II)

30

'b) if appropriate, the compound of formula (IXI)
Vis subjected to an alkylation reaction of the alcohol in
35 position 5 by the action of an alcchol of formulalAlk—OH in
‘the presence of PPTS, Alk being an Alkyl radical containing 1
to 4 carbon apoms, in order to obtain the compound of formula
(III') | |




5 June 2006 3 10 HO c) the compound of formula (II11) or (Il11") is
subjected to a dehydration reaction, in order to obtain & dewmiad of 15

formula (1V) 20 25 HO d) the conpound of formula (l1V) is subjected to a
reducing amnation reaction by the actiop of ethylene-diamine in the.
presence of a reduci ng agent such as NaBH3CN.in the presence 30 .of a Lew s
acid, or NaBH(OCOR )3, OCORKQepresenting Boc-L- Pro, Bzl-L-Pro or any

other optically active anlnﬂ éerq\aso wel | as any other chiral or non
chiral carboxylic acid in rder to obtaln t he conpound of fornula (1) as
defi ned above, conpri si ma| yR)f one of the active isoners, 35 said

conpound of formul ?T then beln gubj ected, if appropriate, and in any
approprigte order to th read the follow ng operations
purification by chronmato Ry 5 2006 4 purification by
~crystallization thepygCh® Hof Oaf;;\am salification¢rtnrpne enbodi ment,
there is provided a pr@ £6S /S d ed’5 previously in which the conpounds
of formulae (1), (I111), Nj%_iij&)Q contain an R radical representing
' 0z o

the follow ng groups:

10

HO

c) the compound of formula (IIT) or (III') is subjected to a
dehydration reaction, in order to obtain a compound of
15 formula (IV)

20

(IV)

25

d) the compound of formula (IV) is subjécted to a reducing
amination reaction by the-action-of ethylene diamine in the
presence of a reducing agent such as NaBH3CN .in the presence'

30 .of a Lewis acid, or NaBH (OCOR’ )3, OCOR’ representlng Boc-L-
Pro, Bzl-L-Pro or any other optically actlve amino a01d as
well as any other chlral or non chiral carboxyllc ‘acid, in
order to obtain the compound of formula (I) as defined above,
comprising a majority of one of the actlve isomers,

35 said compound of formula (I) then being subjected, 1f'
appropriate, and in any appropriate order to the one or more
of the following operations

~ purification by chromatography S




OC5H11 15 In another enbodi nent, there is provided a process as .20

defined previously in which the conpounds of fornulae (I),5{unkel20p06(111") or
(I'V) contain an R radical representing the follow ng group: OC8HL7 25 The
compound of formula (1) is prepared accogding to the nethod descri bed in
the International Application WZ99/29716 page 18 (Preparation 2, "nucleus
of deoxymul uRbdsdfadatipn By Acyistallldratdbnt he acid of .formul a R—CCQH is

carried out. gggoggt@gntgfsgaggggd met hods known to a person* skilled in
the art (Journe Chem (1999), 64, 2411- 2417; PSchl auer

P. et al- Tet?ﬁinéﬁ%ﬁﬁtmmg%) 3489-3494; Kunushima et -al . Tetrahedron
(1999) 55 13159-ckdl Ebodit 315 p@hé!: ul ar i S or der
joURCRR PRRELEULSIDASOLI o AR L3, UBRdnt

to obtalgég a%&hyated S ent af ['uoro i §5 §ora bef ore
bei ng used in the dcyalto rEE@t PN dheafivaulacotfer (F8Lhod is the
use. of N- h(yHrIdﬁywcdlw ncdatéopt derRl tadieD Hepe-2006 1%y the

hydroxybeQ§ghkM§%*I§% ;RsOorder to obtain the activated dster of
N- hydr oxysucci ni m d ?ogtlonally N-hydr oxybenzotriazole) which is also

i sol ated. The acylatl ai ch follows in order to obtain a 5 conpound
of formula (I111) i 1;’» -obhghpresence of a base according to
‘d in®t'he

nmet hod nown to a pe art and-is illustrated in the
exanpl described hereafter. .is also possible to carry out the
acylation without isolating the active ester and wi thout an added base by
10 operating in .the prg /o\di met hoxy-1, 3,5-triazin-
OCH,, |
OC.H,,

15

In another embodiment, there is provided a process as
.20 defined previously in which the compounds of formulae (I)

(I11), (III’) or (IV) contain an R radical representing the
following group:

N | ocﬁw

The compound of formula (II) is prepared according to
the method descrlbed in the Internatlonal Appllcatlon
W099/29716 page 18 (Preparatlon 2 "nucleus of

' deoxymulundocandln")

[4

30 - Actlvatlon of the acid of formula R-CO,H is carried out
accordlng to standard methods known to a person’ skilled in
the art (Journet M. et al, J. Org. Chem. (1999}, 64, 2411-
'2417; Pdchlauer P. et al. Tetrahedron 54(1998) 3489-3494;
Kunushima et al. Tetrahedron (1999) 55 13159-13170). In

35 particular pentaflurophenol is used in order to obtain the
activated ester of pentafluorophenocl which is isolated before
being used in the acylatlon reaction of the amine. Another

-method 1s the use of N hydroxysucc1n1m1de (optlonally N-




2-yl)-4-nyl -nor phol i nium chloride (DMIMM). This- last alternative has the
advant age of suppressing an isolation stage and therefor e ahei2®p6ovi ng:
yi-el ds. The dehydration stage of the conpound of fornula (I1l1) 15 in order
to obtain a conmpound of formula (IV) can be carried out in the follow ng
way: - The dehydration stage is carried ogt in the presence of a

hydr ohal ogenat ed acid such as HBr in the presence of Myl2. In this case,

it is not nbgessaypenaocpaiszyia)the @fdéntes dshaie e Qs dd Idstdr - BY

way of a vapiagt, ..l n .desirable tpo alkylate the hydroxyl, group in
position 5 %gf_grlelyg%é)%ggafb’%nf%l?%elO%‘éﬁ‘ﬁ}ﬁﬁﬁlﬁ’ %%%ﬁ.yqfd?z%ﬁﬂ%le)

met hyl at i onwaghbéscalspetlsobated t h met hanol in the presence of PPTS .
(Pyridinium 25 PRagat olugne; |¥é‘é)g[l? . er.taq obtain a conpound of
formula (CII11') wth AltI re}o%sent néﬁ?él'drrkgt%)rﬁdl.ows innéjlr?djﬁr t i ?%@ﬁ)?draat i on
react i on>cafCaPeNBecfaterEglautI I )n ishegrmissheaitofinalyiiea paestemxy of a

i sobutyryl wsesi decédAh £t m BN Genduh WY S LRI L) '8;9 i@P@gal i on
can be carrjied 30 out g%her H(t)n t he célrrpoun of Pf%f)rmrfl %@c?lﬁll}e, lglr %zll%r ectly

on the corfbounddfL? ot hHEEE3H99 4 thee axeasdsse dspomebed hprepditg.y, the
corrpour?_,_obﬁ@iimdahé;b qsoé:dftaﬂctehiycd][oag\rﬂz@;n d‘lﬁaq;ﬁlief)?ciygaﬁ;ﬁgﬁ) ?Kl/{g%tﬁlh%d by -
crystallizat _ ture. o i met hyl f or mami _de

(acetoniti ﬁe%%%ﬁﬂ%ééno UL @ ?frolaﬁig{/viwrﬁhé’blltvéﬁt E.ngf@F}%é@t B¥e and

DVF/ AcOEf (QRteatingetmtd)e caresanse bé dsdd, cFhdmeedugiyRy, apHRakianin-

reaction ofsthg Whﬂﬁpﬁfoligl%lgﬁglcgl%;{)ﬂei QDﬁ&gﬁidt gaﬁgéiigﬁiﬁihﬁg to the

echi nocandi.n ‘of formula 5 June I's ‘carri
met hods de&crisFdptive s |Gheepdvansagrdonevwppresaiper sonisklbtidni n the

art (Yamdatd§e eindlthekefSh@MorSefprBeikhnyTeags. ! (1983) 265-270;
The dehydration stage of the compound of formula (ITT)
15 in order to obtain a compound of formula (IV) can be carried
| out in the following way:
— The dehydration stage is carried out in the presence of a
hydrohaiogenated aCid such as HBr in the presence of MgI,.
In this case, it is not necessary to pass via the
20 intermediate of formula (III”).

. = By way of a variant, it can be desirable to alkylate the
hydroxyl group in position 5 before proceeding to the
dehydration stage. For example methylation can be carried

‘ out with methanol in the presence of PPTS {Pyridinium
25 Paratoluene Sulphonate) in order to obtain a compound of
formula (III') with Alk representing a methyl.
- Finally, this dehydration reaction can also be carried out
in the presence of alpha-acetoxy isobutyryl bromide (AIBB) in
dioxane. 1In this latter case the operation can be carried
30 out either on the compound of formula (III') or directly on .
the compound of formula (III) in the'présence of MgI,.
Preferably, the compound obtained after the dehydration
reaction is then purified by crystallization from a mixture
_ of DME(dimethylformamide)/MeCN (acetonitile). Mixtﬁresrof
35 the following solvents: DMF/acetone and DMF/ACOEt'(ethyl
acetate) can also be used.
The reducing amination reaction of the compounds of-

formula (IV) in order to obtain the echinocandin of formula




Hutchins R et al. Og. prep. Proc. Int. 11(5) (1979) 201- 5 246). In
particul ar ethylenediamne is used in the presence of NaBHBGHN 2996 coupling
with Tid4 or any other Lewis acid or in the presence of NaBH( OCOR ) 3r.
OCOR representing Boc-L- Pro, Bzl-L-Pro or any other optically active
amno acid as well as any other chiral o® non’ chiral carboxyl I c acid. 10

Coupling th Theduc a t CN wi. t h Levm rticu
Tid4, is aﬁ esggn%::agr}l egngﬁt Eggli%lnlgect i Ve ﬁg‘ofj F@F&Fébeﬁ GRdé& eto
obtain a nmilitedagure apgeknawandoi soperseni rskwﬂﬂeti ihethet hve. (YamgdEe A is

in the majari byg hn general,. aghati S A o t t 15 70%
and in partt;u(‘:1 g aCOh‘pI’I sed be?&gengggkéhdggég}o g g?ﬁ? 955 ?’ﬁ}g situation
is simlar FRLRE Bth&F #tagek¥s PHERti Bree- aEDVe 11 h5padipgal akPifor the

cgtrrpoung 50;2i16urru| an( pa)igmgla%}l @thﬂatged@lamhﬁer@é t%ééoﬂﬁrtﬁ’e gkégehée
obt ai ned o oresp ctively whereas roces

descri bed i ngv%ggb} %%% N T '% Xt kfrled OF %Ncﬁtp§6n&ewﬁ<5l QGig phe
mnority orieqth¢apeasericacefi I&aEH 40TOR' i XtQ00R’. dagrdieridind Qﬂi{ﬁiﬂlg
am nation s e, rea o) iate before reduction,can if

appr opri at eﬁﬁge BZL ?sg %tcg% Ar(%dﬁgtrﬁ?gjf he‘r)%%%?g{% bt B 2B HRCHT et
invention. ¥¢ Jrsa%naﬁlYnQHﬁﬂ |thl€abf0rf1mmn¢1a1(al/ JarsoXyMa@)asddn R

represenps a - PledlipQdPhhe FRiRt i FdageMPa3B0 MlehHaRiGwis © H 3

35 HO
acid, in particular TiCl,, is an essential element for

selectivity and therefore in order to obtain a mixture of
isomer A and isomer B in which the active isomer A is in the
majority. In general a ratio of isomer A of greater than
15 70%, and in particular comprised between 80 and 85% is
obtained. The situation is similar with the other reagents
mentioned above.
In particular, for the compound of formula (Ia), in this
stage an isomer A/isomer B ratio is obtained of 80-85 0/20 15
20 % respectively whereas the process as described in
WO 97/29716 leads to a mixture in which isomer A is in the
minority or equivalent (racemic A and B mixture).
During the reducing amination stage, a reaction
intermediate before reduction can if appropriate, be
25 isolated, and is therefore a subject of the present
invention. It is an imidazolidine of formula (IV') or (IV'a)
when R represents a —Ph-Ph-0~-CgH;7 group

30

35




5 June 2006 7 It can be desirable to purify the product or products
obt ai ned by chromat ography or by recrystallization. This Sopee200®n is
carried out according to the usual methods known to a person skilled in
the art. When the product obtained is 5 in particular in the formof a

trifluoroacetic acid salt follow ng chro?mtography,.' Is desirable to
order . to obtain the

oo o £ léarp%} 3 Qlee aj%tak% rnro%"grloé’sé:q’eﬂpé:osdéﬁtf AR ISHUEECt i on

conmpound of for mul a (I
i s carri ed itaigEshid r@matﬁgram sy rmdxqcﬁs:ammmttm:ra perhsen

skilled inddweatiton 13 RA-8Ra1A1 | rachl or r th
di - hydr ochl ()E;r’éla:del 'S carcil ed %%Jt&l{tnoit%e&gjrlgégﬁ%qufe Y racélcrrﬂet chaéﬁné’wlnn
met hanol . 49 & PECSHE a&idded tiertda an.oviiten &her presictoohtzened is

pr epar at$OI1erpatr|‘lte.c@1QI§QOliﬂd?cthf Horrmea A It@s)J.flﬂNGroléyE,%tHQ HNEH S <% QCBH” N k
I HOH .Sing the foll ow ng stages (}

conmpound o?of mfrlng (:Flrfmaﬁ@gaqp%%letNﬂ degirafle to ellmlnate thls

salt by the action of a base in order to obtain the compound

of formula (I} in the form of a base.
The salification reaction is carried out according to
10 the usual methods known to a person skilled in the art.
Preparation of the hydrochloride or of the d1~hydrochloride
is carried out in the presence of hydrochloric acid in
methanol.
In a second aspect, there is provided a process for the
15 Preparation of the compounds of formula (Ia)

(Ia)

20

25

comprising the following stages

30 a) A compound of formula (II)
HO

HN

35 (II)




H HO (la) 5 June 2006 8 is subjected to the action of an-acid of fornula
C3H17-0- Ph- Ph-C02H, said acid being, if appropriate, in dénunetd00at ed,
‘isolated or non isolated form in order to obtain the conpound of formula
(I'tlfa) 5,n 15 HOOH HN\ %tI8nl7 t | | la) b) if appropriate the
compound of formula (lIlla) is subjected o an alkylation reacti on of the
al cohol in position 5 by 20 the action of nmethanol in the presence of PPTS
in order tolSobthiactad ‘é@nﬁbﬁn@lcbiorhorpmﬂna éctidiabij PEridil £ d:é@l-, HPH- 0
\=o0 HN, O-Ibiﬁld:o H s dH £H3 c nd

(I111a) or (II fj s subj ect e('ﬁ%ngO;S%% ?r |§3|1 ?Lelirlg%[% %Sgger to
obtain a coh dforsny Rulsotated  form, 1n order to obtaln the

compound of formula (IIIa)

5 .
HO OH
HO HN >
HaC ", N"’H 0
) 0 HN
10 (IITa)
N N-
F " OH
OH H

15

b) if appropriate the compound of formula (IITa) is subjected
to an alkylation reaction of the alcohol in position 5 by
- 20 the action of methanol in the presence of PPTS in order to

obtain the compound of formula (IIIa')
MeQ  oH

g PN

' H.Ce. = 0 H

25 ’ N H ;
| Lo

{(IITa"')

30

c}) the cOmpound of formula (IITa) or (IIIa’' } is subjected to
| 35 a dehydratlon reaction, in order to obtain a compound of
formula (IVa),




5 June 2006 9 HO=NH O O N_ 10 Owe (IVa) HO 15 d) the conpound of fornula
(I'Va) is subjected to a reducing am nation reaction by the ankei2006 of
ethylene diamne in the presence of a reducing agent such as NaBH3CN
coupled with TiCl4, NaBH(Boc -L-Pro)3 or NaBH(Bzl-L-Pro)3 in order to
obtain the conpound of fornula (la) as defi ned above, conprising a 20
majority of one of the active isoners, said conpound of formula (la) being
subjected to one or nore of, the following operations in an appropriate
order - chromatography - crystallization 25 - the action of a base -
salification by the action of hydibehl ori ¢ aci d. The conpound of formula
(la) can be found in the formye m&kture of two epiners (asynmetri cal
carbon in position 4) HQhichysare callgd_isQmer A or isonmer B. The conpound
of 30 fognula (I) oftai ety @ordi' process as defined above '
allows a m xture of 4% y oxigat el y 70-85 % 30-15 %to

rn N 1 soner 3
be obtai ned. The purificati écr al lomation salification stages
t action 35 allows the

‘which are carried out afte e redusf ng amn
active epiner.A of t it Hnd f‘gr@gl a (la) to be obtained
sel ectively. Preferablygnthe gonpoynd of* formula (la) is purifi eo(Ile‘)

chromat ography on silica t N rlevey sed- phase 5 June 2006
z " OH :
10 -

N

XL

'J’H 0
OH

HO

15 d)} the compound of formula (IVa) is subjected to a reducing
amination reaction by the action of ethylene diamine in the
presence of a reducing agent such as NaBH;CN coupled with
TiCl4, NaBH(Boc -L~Pro); or NaBH(Bzl-L-Pro); in order to obtain
the compound of formula (Ia) as defined above, comprising a

20 majority of one of the active isomers, said compound of
formula (Ia) being subjected to one or more of the following
operations in an appropriate order |
- .chromatography
- crystallization

25 - the action of a base
- salification by the action of hydrochloric acid.

The compound of formula (Ia) can be found in the form of a
mixture of two epimers (asymmetrical carbon in position 4)
which are called isomer A or isomer B. The compound of

30 formula (I) obtained according to the process as defined

~above allows a mixture of isomer A/isomer B of approximately
70-85 $/30-15 % to be obtained.
The purification/crystallization and salification stages
. which are carried out after the reducing amination reaction

35 allows the active epimer A of the compound of formula {Ia) to
be obtained selectively. '

Preferably, the compound of formula (Ia) is purified by
chromatography on silica then by reversed-phase




10 chromat ography using a m xture of organic solvents, water and
trifluoroacetic acid in order to obtain the trifluoroacetisJuna@odésalt of
t he conpound of fornula (la). This salt is then subjected to the action of
a base, for exanple by the action 5 of an aqueous sol ution of sodium

bi carbonate, in order to obtain the comgpund of formula (la) in the form
of a base. , Then, the base obtained is salified by the action of

“hydr ochl or§REAF PIFARRets ity gbtmintuhe obrorspohdi sglsahts, nageby sha

di ‘hydr ochlwari flie: ®fo d dver Lornmound; of Therefore in one
enbodi rrentdcitdyer%[is provided a pr%%gésguégsé%le he Dr ekt blapyeacetic
char act ericzed i Hthat t R A Formula (Ta). | STlsihj sxledis then
successi velupjtexttdik tfoldhenmang i apesatd aftSse ) £dWIdfdngatd (r?;a% BYhe action

chr omat9grgphy, | 1.jca t.hen by reversed- 15 phase chrondt ography using a
mi xture of orga%lrbcl%s?o Svesr?tlél,%lo toefre W iRy Grhenadta ¢ deierder dider  to

obt ai n t h&bteanf [ther carpoiundacifd fealntulef ¢he denmeendin for Rl dd a) b)

the actiopneh,athase,sto le,: t-he..action_ of an .,aqueous sol ution of

sodi um bi gar bonat e, ‘iar? o%ggéaggdgﬁtsg%ﬁl%et%@yc g‘ﬁoﬁ'ﬁ&l&?‘ drnula (1a) in

the form BY9%OG8deTdr 3&1Pf LpaPrEerhyot Inbtadti Gheotorydispoilddmiac saditd i n

order tonahtaynthiedshyaeseRNSkRfeslt R LRy oeharide, of the
enbo ,

- conpoynpd of & l-a) . 1 n _anot her I ment ere i s provi
pr ocelsisrib as Z@é%%%%fge b8V SUSMIRREactBEreeds i Provihded he miotdesd i on

reaction ®df ¥hElngd dieviensledcbatatbetbeclr esencst of ne PESLALL LG Qphenol
N- hydr oxysawegh 1w N €ey of | hydr oxybenzotri azole. 1n a further
enbodi nent, there | o pr%\?@(}%}fﬂ)@gé%ér{o%{-é% é’gglv%gy def i e pPelewingy

~ charact eriBY¥F Pt t he acylation reaction in the presence of an

i sol ated @Ctﬁﬂﬁiﬁﬁcﬁﬁicﬂl By cl?PérEé@c?gPé‘éh}ir”oﬁ hsei 1 &3 % én Okfay reversed-

di i so%o% et hyl am ne. .

ase ‘chromatography using a mixture of organic solvents,
water and trifluoroacetic acid in order to obtain the
trifluoroacetic acid salt of the compound of formula (Ia)

b) the action of a base, for example, by the action of an

| aqueous solution of sodium bicarbonate, in order to cbtain
20 the compound of formula (Ia) in the form of a base
¢} salification by the action of hydrochloric acid in order
to obtain the corresponding salt namely theldihydrochloride
of the compound of formula (Ia).
In another embodiment, there is provided a process as
25 defined previously characterized in that the activation
reaction of the acid is carried out in the presence of
pentafluorophenol, N-hydroxysuccinimide or optionally N-
hydroxybenzotriazole.
In a further embodiment, there is provided a.process as
- 30 defined previously characterized in that the acylation
~ reaction in the presence of an isolated activated acid, is
carried out in the presence of diisopropylethylamine.
- In yet another embodiment, there is provided a process
as defined previously characterized in that the activation
35 reaction then the acylation reaction in the presence of an
isolated activated acid, is carried out in the presence of N-
methyl pyrrolidone and DMTMM. ”




In yet another enbodinment, there is provided a process as defined
~previously characterized in that the activation 35 reactiSdunel2806t he
acylation reaction in the presence of aﬁli sol ated activated acid, is
carried out in the presence of N nethylF pyrrolidone and DMIMM 5 June 2006
11 I n anot her enbodi nent, there is provided a process as defined
previously char deterpikdri aubpdiment, dehyde at $ oprovededi arpiscess raed out

in the preé@@ﬁﬁegfpfégﬁ%ﬁggy'Eha@@@f@?fk@ae %g#gatlghgeaeﬁfﬁﬁg%gon

enbodi nent, there is provid gr ocess i ned previo
characteri E‘éﬂCFhO?hJaF ?‘F\érél%ﬂyﬂ‘f" tionthe e%-'é%%fhcﬁ? SOEaM$%oIa%tlfn t he
presence obppBopAtittamgi, Myl 2. In still another enbodinment, there is

provided a pro ess S degﬂned (a¥| ously characterl zed. |n that the
product ori gi nati ng°frdHy %rd%lﬁ}f/ HEEh i SPET i FF Y 9eT VR tRIPFSSR i on
froma dines h%fbﬂl@@npdeﬂ@hﬁ);{zacbanmterizaed DRt laset tine  dsh MM AcEt

m xture. |9eﬁ8€1§ﬂb99'@§9£1e&h§6@ %ﬁ POV fgggﬁbgrgfeéérqchﬁeferd

previously characterized e reducihg ani hatioh reaction is
carried ouf'9tnr the presence of a reducing agent chosen from NaBH3CN

coupl ed v th Ti G 4sti NABEK Bete k- Br) fumick NABHLRZ | 14-B50)Fyed 1w 2 second

aspect, there is provi dgl process for t he preparation of a conpound of
formul a (15T3FTT a‘ﬂ)‘S n?%cﬁﬂ&??f‘é‘?ﬁ%eﬁ@%?%?% Btk ddifbounds  of
f or mul ae pm@luctoro:(ig/a)a’am@lefztcﬁredtleémi@ydzfmaldrhI:[sd mapetied there is

P e LR L SOPRUICE I, TERaEn ol U P LU
DMF/acetone or DMF/AcOEt mixture.

In cone embodiment, there is provided a process as
defined previously characterized in that the reducing
amination reaction is carried out in the presence of a
reducing agent chosen from NaBH3CN coupled with TiCl,,

NaBH (Boc-L-Pro) 3 and NaBH(Bzl-L-Pro)i.

In a second aspect, there is provided a process for the
preparation of a compound of formula (I) or (Ia) by a
reducing amination reaction of the compounds of formulae
(IV), or (Iva) as defined above.

In a third aspect, there is provided intermediate
compounds the compounds of formulae (III'a) as defined
above.

In a fourth aspect, there is provided intermediate

compounds the compounds of formulae (IV’'), R being as

defined above or (IV'a) when R represents Ph-Ph-0CgHi-

HO




conpounds the conpounds of fornmulae (1V'), R being as defined above or
(1'V'a) when R represents Ph-Ph-OC9HL7 HO 5 June 2006 lla |§Jumedbér

enbodi ment, there is provided the dlhygiochlorlde of

" 1-[4-[(2-am noethyl )am no]-N-2-[[4' -
(octyloxy)[1,1"-biphenyl]-4-yl]carbonyl]-L-ornithine]-4-[4-

(4- hydr oxyphenyLp- Brofrnegnienepddnenser itherechisnpcanddrdBtha  4S or 4R form

or in the aqwu%cmmrmr 8:01 e ({¥0.r S hELenl I0URE 551 ThEoDE pEOSS as

descri bed pFEVIﬁ |.ows i soner nE 'a (1) or
(la) to be (GhtH [& thePirpBpsYill y4nEtdcarbepatari-onraithhee] sbmbés by

ghLogatOﬁ{aphhydknxy@hjagqghgptﬁﬂb@ﬁuﬁ$mt5 thﬁfihé[gpﬁihgéénabﬁ B in

i hydroc i oe ani noj - - -

(octyloxy)%% % blpéé%yliogr r%Bﬁ?lP-L?oLﬁFFHF%e?543Fﬁ-tWO

(4- hydroxyghemybyspmshseonlne] 5-L-serine echinocandin Bin the form of

the active i songf. pggEgggegsteggg §é§c§§é %uargiﬁ o?ﬁ%e gg%éoug Ye I n
)

anot her enbodi nent, "there i s provi
1-[4-[ (2- aﬁpﬁogpwppygﬁlﬁg]fppgugﬁ4(l or (Ia to be obtained in the

(octyl oxy) hd;dribiypBemykl- dephlsRIBANYE] £heO e
(4- hydroxyphgniggygeﬁlreon ﬁg -5-L- se§|nghgc£?%%§gﬁd%% Cﬁébmagpgrapiﬁ form

or inthe form PaF ere?h%d%mﬁntstEF%B?sbﬁeP§°Vé§e% Bhgune 2006 12
medi cament dahgdirachaoriidal af as and(anémiu@gahyMPQMQﬁﬁan 2-1 4 one

embo et « Lboc.Ls bt ovi e, L1, P TRERULAS A, FOIBSELLL 1S, Popt P 1
anlnoethylXénhﬁ@¥oxmppﬁﬂyl(obt?hoaq?{ﬂel—5prhenyh¢ dehfnocandin B in

yl]carbonytheLegiRi bRi PRE- 4ot fod 41 DYAL OXN PHEDY dad- ﬁpr995'5§%cess as
described previously.
In another embodiment, there is provided the
dihydrochloride of 1-[4-[(2-aminoethyl)amino]-N-2-[[4'-
- (octyloxy) [1,1'-biphenyl]-4-yl]lcarbonyl]~L-ornithinej-4-[4-
(d-hydroxyphenyl) -L-threonine] -5-L-serine echinocandin B in
43 or 4R form or in the form of a mixture of the two

sterecisomers, as a




: : : : : : o ;
5-L-serine echinocandin B in 4S5 or 4R formor in the formof a mxture o
the two stereoisoners and a pharnmaceutically acceptable \bahine|2806 .
1-[4-[(2-am noet hyl)am no] -N2-[[4'-(octyloxy)[1,1" 10
bi phenyl ] -4-yl]carbonyl]-L-ornithine]-4- 4 (4- hydr oxyphenyl ) -

L-t hreoni ne] -5-L-serine echinocandin B i prepared |n WD 99/ 29716 in the
nple 14 The

fJ uoroaceti.c acid
B?wd(r)]:)cﬁl g‘?ﬁ%ﬁ lJﬂfhge’{‘%a bR LAt A r‘?d‘cgad’é:t A S FameRt -
solubility in mdﬂepneNUMauMammt 1E5hthe ﬂ$hydhgﬁnbo&hgep%%gﬁﬂﬁﬁggﬁ%grred
et on. o ERoEL 8 It aeh of e g e e PSS ko) - he- [ (4

oride o
(00t yl ony) PO DREHEHAT 4991 ] E4 bmﬂlmammmemwo

hireg, e _ B.I): . First tage
Aoyl At on ot Lhe Aormoung. o bume A T AR AR N g ket T o
fornul a (|$ b iﬁ‘t%ﬁcg]ﬁ)’loﬁa’sdm ngloFrrbxl;S RZ- EIMiorr(lcmx yuno>t§h)e[ Fokrm of a

' - bi pheny| hi#taSeybF thebonyl dtekeol BbhBEEChnads bachdsbyd gxypheny!) - L-

f
t hr eoni ne e hipocandin B . Route 1: by fe actrva ester o
I sol at ed ]%gﬁ%gﬁgéégp %ﬁo £ tage 1: Preparation of the activated ester 30

Pentafluorophen}r[4“I¢2t§meuqebhphbamind}eﬂzboxylaxﬁctggﬁxg)pﬁhét0|
- cctyhoaBtahenydydicat bbb L€ a0 s o PEDI A VGERBREL ¢,

dinto tre_of
|12t ;nogﬂfgs a%re%glgeb ot LreNring cyeh bhegyndan b dis rpn@anedoint ion in 500

m 35 of omoh%m%lbaﬂ@ 15c aglolall OFes Posdi HLt &S ﬂ%ko&%gfc acid

era ure

tate ur c.at _anbient tenp
Zluisglnglhgg ure ﬁ‘%m?f?t@{)ed ¥iresateride fcaﬁwdem radeantage of

Di still atilaving constiantr vsnttahﬁﬂmts_y citid | esh @il S une Q.  Moreover,
15 the dihydrochloride is the preferred pharmaceutically
acceptable salt which is a subject of the present invention.
Example 1
. Dihydrochloride of 14[4-[(2-aminoy1)amino]—N2—[[4'—
(octyloxy)[1,1'—biphenyl]~4—y1]carbony1]—L-ornithine]—4-[4-
20 (4-hydroxyphenyl) -L-threonine] -5-L-serine echinocandin B

 I): First stage: Acylation of the compound of formula (IIa)

and obtaining a compound of formula (III)
1-[(4R,5R)-4,5~ ~dihydroxy-N2- [{4'-(octyloxy) [1, 1'~b1phenyl] 4-
25 yl]carbonyl]—L—ornlthlne] -4-[4- (4—hydroxyphenyl)—L—

threonine] -5~-L-serine echinocandin B
Route 1: by the activated ester of isolated
pentaflurophenol

Stage 1: Preparation of the activated ester

30 . Pentafluorophenyl 4'—Octyloxy—blphenyl—4—carboxylate_

| 100 g of 4—octyloxybiphenyl—4’carboxylic acid and 62 g
-of pentafluorophenol are introduced into 1 iitre of
dichloromethane. Agitation is carried out for 15 minutes and
69.6 g of N,N’-dicyclohexylcarbodiimide in solution in 500 ml

35 of dichloromethane is added over 15 minutes. The dark beige
suspension is agitated for 20 hours at ambient temperature.
The dicyclohexylurea is filtered and the filtrate is

concentrated. Distillation to constant volume is carried out




13 by the.regular addition of ethanol up to.the vapour tenperature of
74C. ‘The reaction nediumis cool ed down to anbient tenperadunes006ol | owed
by agitating for one hour, filtering then washing with ethanol. After
drying, 145.7 g 5 of sought product is o ined in the formof crystals:
Yield 96.5 % NVR (CDC13): 8.23-7.72 (AA BB ) 4H, 7.01-7.60 (AA BB ) 4H
4.02 (t) 2Hby th82réguiat)adhtt ioAd Ly b 2.{m_8H ~0.89 (t) 3H
10 Stage 2:téc Iat'o% 23,2 goof'tﬁeoﬁgﬁggﬁ%%fgkp%%$nﬁ$%.Y?Q?u{"nucreus_of
deoxynul uncggb REAREDaPEd’ 4cCor dFhRy FRAEiqraree dbwm 21 of coM GD/®R87L &)o and
14.1 g of tasbistertanearaest@bofE! 1 dvbd acpf re.d d. 6.7 ni
of dii sopropﬂ@éi%ll%r@ﬂ%en iv?asﬁLS | ntraoduc b?i n@otﬁgngugofenmisrl{egg‘%gﬁd _
agitation is_carried ou or I . elﬁ{f‘éfOJa- niftirierfe i &t inse pHéde 7ag
anbi ent tenPbredught Prdymnoige reuts ireat tiro i e Hd R | SE RAY RGNt 0. one
litre of wates1dves_ slG minutes whil st noderate agitation 'is carried out,
s agitated for 2 hours, 20 filtered and the solid washed-

t he suspensj '
iﬁﬁge&ggﬂﬁﬂ:i§-33r8d72uﬁﬂéf83étuﬁﬁra?.ﬁmeﬁlﬁentAaBBrp ifpen taken

wi th water

to reflux i 0 t)mi2mef 1mBthylenetghbari deygu it rL,ege ﬁ\ggils itating

for -2 hourgs 8(940(% 3 ol | oned l(){? cool i ng down Bgﬁéﬁg‘i)er%?lg'tg ré?‘&:rggwer 1
1gi t at’i ng r“I*hour, filtering the 25 solid and rinsing it three

hour, a
times mf@h nmet hgitege 2hl Aeydlatasd dryi ng under vacuum at room tenperature.
obtained_ip the formof a beige solid. Yield

26.9 g of expechbgd, product |
91.5 % TLC. Rf :Eg.‘?[s&s? igéepié%‘i‘%‘?“‘a%v%f obERE L@V (DBY (Ruclews ebfiant :
CH2C12- MeCAeRBYBRIUBGandin " NVRepé DMBQ) cIbE @D NEo * Brafatitl of BHAH) |
4.41(1H), 1wd368)99716) and 14.1 g of the ester obtained above in 60 ml

of DMF are introduced. 6.7 ml of diisopropylethylamine is

15 introduced into the suspension and agitation is carried out
for 24 hours under a nitrogen atmosphere at ambient
temperature. The homogenous reaction medium is poured ihto
one litre of water over 10 minutes whilst moderate agitation
is carried out, the suspension is agitated for 2 hours,

20 filtered and the solid washed with water. The solid is dried
under vacuumlat room temperature then taken to reflux in 100
ml of methylene chloride, under nitrogen whilst agitating for
2 hours (40°C), followed by cooling down to ambient
temperature over 1 hour, agitating for 1 hour, filtering the

25 solid and rinsing it three times with methylene chloride and
drying under vacuum at room temperature. 26.9 g of expected
product is obtained in the form of a beige solid. '
Yield 91.5 % :

_ TLC: Rf :0.13 silica plate; development UV 254 nm;
30 eluant: CH,Cl,-MeOH-water: 86-13-1 |
NMR: (DMSO)
Threonine: 8.16 (1H), 4.85 (1H}, 4.41 (1H), 1.13 (3H):
YHydroxyproline: 4.42 (1H), 1.92-2.28 (2H), 4.44 (1H),
| 3.86-3.70 (2H); PHydroxy homo tyrosine 7.36 (1H), 4.23

35 (1H), 4.20 (1H), 2.53-2.46 (2H), 6.98 (2H), 6.68 (2H):
Serine: 7.40 (1H), 4.86 (1H), 3.66-3.60 (2H), BHydroxy
ymethyl proline:_4.27-(lH),'4;03 (1H), 2.38 (1H), 0.99
(3H), 3.25-3.93 (2H), « ornithine »: 7.98 (1BH), 5.16 |




yHydr oxyproline: 4.42(1H),1.92-2.28(2H),4.44(1H) , 3.86-3.70 (2H)

. f3Hydr oxy hono tyrosine 7.36(1H),4.23 35(1H), 4.20 (1H, Rub820086 (2H),
6.98(2H),6.68(2H); Serine: 7.40 (1H), 4.86 (1H), 3.66-3.60 (2H), (3Hydroxy
ynet hyl proline: 4.27 (1H), 4.03 (1H), 21 8 (1H), 0.99 (3H), 3.25-3.93
(2H), << ornithine >> 7.98 (1H); 5. 16 5-June 2006 14 (1H), 3.96 (1H), 8.54
(1H), 4.44(&), 1.982 Ar | C ctyl ch |

7.98(2H), 7.5 éH) 763)1(H£I-|)C§7t%}042( ;44 0‘%%@?2(‘3{1’1} 1.41(2H); 1. 28
(2H), 1. 25 atyc3 anch getviLoxy 1@ 86( 9M@) .(28) Rodt:812:(2HY, t heb8ct i vat ed

ester of |s((2IHat,ed H@SL{2H$t age ob: (St heshs jfZHt)helaqtll ‘(Qﬁ?d fségr

2, 5-di oxo- %rrolhdége(g bﬁxy blphen | - 4- car box Iate

octyloxybls &yl 1a 5@ deERk olorét K&He, 8:.B86g(aH) -

N- hydr oX§succi nReiitle, 26. Bygthfa Esewaeearestefraﬂumlaaddamstat ionis
carri-ed out for ugs nt rafure m o1 water. is added,
agitation is gg?ﬁéﬂiﬂ ?ﬁ?gﬁngbg a? fVﬁﬁﬁg By*ecant i ng and
reextracting mn?h5ﬂ€19$°upyurehidlnqe4hametylhgyebgﬁmaﬁyl{tﬁuﬁrbdkym&ahed

with water (3 tgI’Y?Sg4§f%&t9ﬂgxﬁiﬁiﬁ?%ﬁ%§ra&f\?sogéU s(#phate After

bringing t %?yness under vacuu expect ed” product is obtained
in the for oreRethrae, Ypefdg ob. @%memmelneniczda, 65 I AN\ BB BDAH;

7.6-6. 9D (&ke B&ﬁrddﬁcédoé’nd itatzcﬂi,lg S3cf Pegade %rla%iﬂy'aﬁ} 2H) .
145(n)2 .1 é%ipBH 0.9 %d@ﬁ fSStan Acylation 1.43 g o
succi ni ni Prepired a ‘%’r%’éo’r%e%ﬁqﬁ‘ﬂﬁ &}ﬁlt@ftllgwlsz 42 g

of WnucLeu@axﬂled out for 10 minutes, followed by decanting and

reextracting with 45 ml of dichloromethane. The organic

phase is washed with water (3 times 45 ml) and dried over
15 sodium sulphate. After bringing to dryness under vacuum,

12.05 g of expected product is obtained in the form of

crystals. _ 5

Yield: 99.9%

NMR: CDCls: 8.2~7.65 (AA'BB') 4H; 7.6-6.97 (AA'BB') 4H; 4.02
20 (t, 2H); 2.93 (broad) 4H; 1.83 (quint 2H); 1.45 {(m) 2H; 1.3

(m) 8H; 0.9 (t) 3H.

| Stage 2: Acylation

1.43 g of succinimidic ester as prepared above is
_ dissolved in 6 ml of DMF. 2.42 g of "nucleus of
25 deoxymuluncandin" (prepared according to Preparation 2 of WO
99/29716) and 0.66 ml of diisopropylethylamine are
introduced. The solution is agitated for 18 hours at ambient
A temperature. 35 ml of water is introduced and agitated is
carried out for 2 hours at ambient temperature. After
30 filtering, the solid is taken up in 30 ml of water under
agitation for 2 hours in a reaction vessel, followed by
filtering and rinsing with water. The solid is dried under
vacuum at ambient temperature and 2.75 g of expected product
is obtained in the form of beige solid.
35 Yield 98.2 %
Route 3: Synthesis by direct activation with DMTMM

2.8 g of deoxymuluncandin (prepared according to
Preparation 2 of WO 99/29716) is dissolved in 8.3 ml of N—myl'




25 deoxymnul uncandi n" (prepared according to Preparation 2 of WO 99/29716) -
and 0.66 nm of diisopropylethylamne are introduced. The “8Ingtd00f is
agitated for 18 hours at anbient tenperature. 35 m of water is introduced
and agitated is, carried out for 2 hourgsat anbient tenperature. After 30
filtering, the solid is taken up in 30 mMl of water under agitation for 2

hours in a R¥eetideneesskl12 fold Ot Phox il diadiyld 06 LhaSiongswigt b sater .
The solid igg dgd &Qﬁ Vil t apbient tenperature and 2. 75 g of
expect ed prqu'uctﬁﬂ?;s og{h?’niwgzﬁhne% ot wﬁ?g@@g‘r’ﬁamg@ hdrgige 2 9
Route 3: SyvttFa4fls by afldebt Afitiematagirtatiitdn BMEMYM RBoBrg at ambient

deoxynmul uneanfidr{tieparnamk [ . a ' 2_of 99/ 29716) is
disSoqu% in.8 3 n. of N:ny%%%gﬁﬁﬁgg2%%%*§£nggﬁgkggoﬁggo1¥§§ 8109%
oct yl oxy i&ﬁ&ﬁﬁ uder aitatdeng ofgdtated is carried out for 20
(4, 6- Di moxyibudes,t rtitaz ise12-dy i)l 44Mter@rr bl il Waxchl pF | is
added. Aftq@ Qg%&ﬁgLfWIfornﬁé hours at anb?ghflhggﬁpgrgéﬁgg,W%Egﬂgggg i on
medi um i s poured nt'o 133 SPToIRYERS URder Xaruumioh. 4Q0oFt aRefbig of
carri ed outxpected prioducesd fheobokiidedsihi ther edransis ri Soliges with
water (3 ¢iBBy %3M) ¢ After drying under vacuum at 40C, 2.66 g of expected
product, 4 is . obtained in the formof beige solid. Yield 73.5 % 10
1) . Seddnd=8) a§econehgiinger odehydbationngobtainiwyngd aimpdniduss (| Va)

- 1-[N2-[ 4" -fothilaxYyvhy, 1' - bi phenyl ] -4-yl]carbonyl] -4-oxo-L-
ornithine]i§©$g;%ﬁ;n¥drox henylg-L-thfeonine]-5-Leserlne- echi nocandin B
15 Route 1 e~ ¢85} bt [ of b ipkenyl b4 -yt lagarbbonyAl ey -sas L -

1- [ (4R SR)exniwyhii nay+5- (DX y4-Ngydd iy d0&t Y] Ly Mreboriine ] ~5-L-sexine-

echinocandin B

15 Route 1: via the compound of formula (III'a)
Stage 1: Alkylation
1-[(4R,5R)—4—hydroxy,5-moxyFN2-[[4'—(octyloxy)[1,1'—
biphenyl]—4—yl]carbony1]—L—ornithine]—4~[4—(4—

_ hydroxyPhenyl)~L-threonine]—5—L-serine echinocandin B

- 20 (II1'a)

283 g of product IITa obtained in the first stage is
dissolved in 5.67 litres of methanol. 22.7 g of pyridinium
- p~toluene sulphonate is added in one go whilst agitating and
agitation is carried out for 6 hours under reflux (42°C) and
25 for 12 hours at ambient temperature. Concentration is
carried out under vacuum to two residual volumes then 1.2
litres of water is added. The suspension is agitated for 18
hours. The solid is filtered and rinsed twice with water.
After drying in an oven under vacuum at ambient temperature,
30 270.5 g of expected product is obtained in the form of a
beige powder.
Yield 94.2 g
NMR: (DMSO}
Threonine: 8.11 (1H), 4.84 (1H), 4.41 (1H), 1.11 (3H):

_ 35 yHydroxyproline: 4.40 (1H), 1.91-2.27 (2H), 4.42 (1H),
3.67-3.87 (2H); PHydroxy homo tyrosine 7.32 (1H), 4.22
(1H), 4.18 (1H), 2.51-2.44 (2H), 6.96 (2H), 6.65 (2H),

9.03 (1H); Serine: 7.36 (1H), 4.87 (18H), 3.58~3.€3 {2H),




bi phenyl ] - 4-yl carbonyl] L- ornlthlne] 4-[4-(4-
hygroxgpLenyr)]L t hreoni ne] - 5-L-serine echinocandin B 205{khb23ﬂ3283 g of

roduct Illa obtained in the first stage is dissolved in 5 67 litres of

gethanol. 22.7 g of pyridinium p-toluengésulphonate I s added in one go

whil st agitating and agitation is carri out for 6 hours under reflux 4

but Under 2‘5‘”@“’”"’2 0 ) o a1 0 PR 8500 o ™1
res

ggéegn $Lev u ii%@ %H%gl%%ﬁlxﬁfQﬁ’ @) shouregnithdngobi:d 7i-88f i | t ered and

Cinsed twi CELE £ mm eflH) Af4.€6 drH)Ng §. rscam@Menz;ua@egllﬁﬁcglﬁ,gnggrﬁqng:c ent.

d d bt ai ne
bel e pondel 5 o 28 RS PR TP Ash se 7 Ly cabp 4 Ta g1
4. 41(1H)21. (12ﬂ33H)7 7325 (y?l%Mdr Oxor diZiHng: 74.020((2H)y , 149002(2ﬁ§2m 4342(1H),

h t in 3 H), .. 4. 1 4.18 (i H),
> SI > a4 E'??B) s ng) a2 y‘?&? 1 583%(%?1) (88 20877 Hé%’(l ), 487
(1H), 3.58-3.63 EdEGGGOEG ( 3Hydr oxy ynetgyl proline: (1H),
(1H), (3H; 5 @2i). 3 g( 8 metfotheaEL ﬂgbgﬁggg iﬁ% % (9:%ta1 % %b?l s

saturated a%u%g%%oi %t&%nSOf igg}gg]oaddloxane 71.8 ml of a—

10 acetoxylsobutyryl bromide (AIBB) is added over 20 minutes.’
The medium is agitated for 7 hours. 4.1 litres of a
saturated aqueous solution of sodium bicarbonate (NaHCO;) is
-édded over 15 minutes. Agltatlon is carried out for 15
minutes and the dioxane is dlstllled undér vacuum at a

15 temperature which does not exceed 30°C. 3.2 litres of water
is added and agitation is carried out for 15 hours at ambient
temperature. The solid is filtered and rinsed twice with
water. After drying in an oven under vacuum, 251.2 g of
expected product is obtained in the form of an ochre solid.

20 Yield 97.5%

" The product is crystallized according to the preparation
described below.
Route 2: starting from product (IIZa) obtained in Stage
a by the action of AIBB/MgI,/dioxane

25 23.26 g of anhydrous magnesium iodide is suspended in
500 ml of dioxane and agitation is carried out for 30
minutes. 12.25 ml of a-acetoxyisobutyryl bromide (AIBRB) is

- introduced and the ochre suspension is agitated at ambient
'temperatﬁre for 45 minutes. A solutlon of 50 g of product
30 (IITa) obtained in the first stage, dissolved in 400 ml of
dioxane is added over 1 hour and the addition funnel is
rinsed with 25 ml of dioxane. The suspension is agitated for
19 hours at ambient temperature. A solution of 5 g of sodium
bicarbonate dissolved in 50 ml of water is introduced over 30

35 minutes (pH 5-6 at the end of the addition). “Agitation is
carried out for 2 hours, followed by distilling under vacuum
to a residual volume of 250 ml at an internal Lemperature of

less than 35°C. Atmospheric pressure of nitrogen is




m nutes and the dioxane is distilled 4.32 (1H), 4.05 (1H), 2.37 1.00 (3H),
3.27-3.94 (2H), << ornithine >>: 7.88 4.94 (1H), 4.06 (1E&gm82606(1kﬂ,. '
4. .43 (1H), 3.16 1.93-2.03 (2H); Aromatic and octyl oxy chain: 7.97 7.70
(2H), 7.65 (2H), 7.02 (2H), 4.00 (2H), 1.73 1.43 .(2H., 1.32 (2H),
1.27-1.28 (6H), 0.87 (3H). Stage 2: _dehyﬁlﬂaél on §6g |3 '?rce)fs (r)r]\cet giog;ﬁ;ed?l .
roduct (I1L.a) Lned aboye..is dissolved . : i ] . Of : :
product (11 Ecsbegbt flfied Botso8Safl 280 ved A B3 L es oF i opane, 7.
t enper at ur efphievedoey dostbkbing liusdad_d&ead:xan? t;::tgld %eﬂmugzr Q??g..ﬁlfjnﬁg] ogt 1a »
litres of azshigar l\lgx(g-ﬁ%@ r out_.for u
30tC. 3.2 | |% ?gsﬁgfgﬂvgﬁelslé out . oroqéasrhcéuorq%ea ‘aé:qﬁ"g)ﬁt?qte%ﬁgﬁpgfﬁﬁé@eme
solid is fitPePet AntlEFes el (WHtRr wi tAfteratmms ing erl tir YPMAY Roiaatdean
under . vasuuis @&drPeq Gt BPEC RSPl Oy dog Pt rfﬁ‘itgﬁlehhgng\%%géda”
ochre solid.., .20 Yield %5% The product is crystallized according to'the
preparat i on' e B § ey DWW ORI e Zi.rlﬁdarfﬂrné‘?'f-miﬁ-’m gader yatpah at
obt ai ned i B&tGge 4@ dyof kexparitean paloddldBBYs! dbdianane i25+R3. 26r8 8F _
anhydr ous mRgngsi ipdide is suspended in 500 nl of diioxane and agitation:
Is carried out” for "mnutes. 12.25 m of a-acetoxyisobutyryl brom de
(AIBB) is Yield: 98.6% ,

10" The product is then,crystallized according to the method

described below. _
Route 3: starting from product IITa obtained in the
‘first stage by the actioh of HBr-AcOH/MgI,/MEK
. 10 g of product obtained in Stage a) is dissolved in 180
15 ml of methylethyl ketone (MEK). 4.65 g of anhydrous
magnesium iodide and 10 ml of MEK are introduced. Agitation
is carried out for 35 minutes at ambient temperature,
followed by cooling down to 20°C. 3 ml of a 33% solution of
HBr in AcOH is introduced. The suspenéion is agitated for 4
20 hours at 20°C. 10 ml of a saturated aqueous soiution of
NaHCO3 (sodium bicarbonate) is added. Agitation is carried
out for 1 hour at 20°C (dissolution). The solution is poured
into 700 ml of water over 2 hours whilst distilling the MEK
- under vacuum at 40°C. Distillation is carried out to
25 residual volume of 430 ml. 100 ml of water is added and
' distillation is continued to a residual volume of 430 ml.
The operation is repeated twice. The Suspension is taken to
ambient temperature and agitated overnight. The solid is
- filtered and washed with 3 times 50 ml of water. After
30 drying under vacuum at ambient temperature, 9.3 g of expected
product is obtained in the form of a beige powder.
The product is purified by crystallization according to the

method described below
Yield 94.5 % solvents not considered ,
35 Crystallization of the product of formuia {(IVa) obtained'
above (route 1, 2 or 3) . :
10 g of 1—[N2—[4'—(octyloxy)-[l,1‘—biphenyl]—4—
yl]carbonyl]—4woxo—L—ornithine]—4—[4—(4—hydrbxyphenyl)—L—




i ntroduced and the ochre suspension is agitated at anbient tenperature for
45 mnutes. 30 (Illa) obtained in the first A solution ofs hMe@008 product
stage, dissolved in 400 m" of dioxane is added over 1 hour and the addition
funnel is rinsed with 25 m of di oxane. The suspension is agitated for 19

hours at anbient tenperature. A solution 18t 5 g of SOdI um b| car bonat e
pH 5-6 at the

di ssol ved Iﬂhﬁ@bﬁﬂn @@ﬁﬁgeffhérgéﬁﬁ%§§gl&ngi%%g% %0|F8W§& by

Agitation is “cartl

end of the ﬂﬂg%t | 02%
distilling O gtk disspkees qvalr olhove: ,ofurRisd tadglaiatannl ahar aal

t enper at urearﬁlérets&é:&;&fraaﬁﬁe e ATORDRAL ok E{/ﬁ%%%xg%%%m%ﬁdggngﬁ Jpine

2006 17 rees and(tz
by distilli n&g un er Y2 adS QdaltheoPamsluet OQSanEdaadcohdsng

sol uti on5i st%c;mué:@satl,arﬁ)loenﬁ)t a@pahatruaaceuntaadZaéllthﬂsﬁ o5 &?J:Eied” ter
ur, The so

rinsing W tdy D, agi out for
filtered and ri r?sreQ h\tﬁfh ‘wat e hEE %hem oPFdaF§t8PFL561 8rissinbredueader -
vacuum at F6€ulagly @Weéx@eé!lO@GTSproﬂtlcthesenﬁt afnedei Dnth@dxﬁ@tf:m:@j bei ge

solid. VYieladit28i6% 1Q & d t hen ta cor tp the
met hod desgrll beé bel ow. Q%(J):E{eg gzﬁksfk'g%t?ggh lf%%f p%%%f g’oﬁ%ﬁ’e‘&ﬂ| n
the first gfjaﬁénﬁfrnﬂhglgét PohiBes HEY -t Gof I\M:thktﬁi)leg ofAi;dre]dlmtylng

obt ai neld i pn8eageaahuinsadi saPiygd ténd&Patdre M7 0fg r%téy ckptone

fg/tEt(Z)ducedE %\98 %??%%d ?@%‘3&%%8%[“4%?"%% ﬁfﬁég@mt&d{ﬁ)l enfIre
terrperatur)élelﬂol'l’bvx&d by cooling down to 20C. 3 nml of a 33% sol ution of
TLC: rf = 0.28 ‘
Silica gel 60Fss5,, UV 254 nm
15 Mobile phase: CH,Cl,/MeOH/water 86/13/1
NMR: (DMSO)
Threonine: 7.94 (1H), 4.50 (1H}, 4.25 (1H); 1.18 (3H);
YHydroxyproline: 4.39 (1H), 1.93-2.20 (2H), 4.40 (1H), 3.85-
) 3.71 (2H); PHydroxy homo tyrosine 7.53 (1H), 4.06 (1H), 4.25
ZQ (1H}, 2.44-2.53 (2H), 6.96 (2H), 6.66 (2H), 9.06 (1H):
Serine: 7.74 (1H), 4.96 (1H), 3.72 (2H), BfHydroxy ymethyl
proline: 4.33 (1H), 3.98 {1H), 2.31 (1H), 0.99 (3H), 3.26-4.0
(2H), « ornithine »: 8.37 (1H), 3.84-3.64 (2H), 8.11 (1H),
4 83 (iH), 2.82-3.11 (2H); Aromatic and octyloxy chain: 7. 91
25 (2H), 7.69 (2H), 7.66 (2H), 7.02 (2H), 4.02 (2H), 1.74 (2H) ,
1.43 (2H), 1.32-1.28 (6H), 1.28 {2H), 0,87 (3H).
IIT: Third stgge Reducing amination of the compound of

formula (IVa) and obtaining a.compound of formula (Ia)
1-[4- [(2—am1noyl)am1no]-N2 [[4'-(octyloxy)[1 1'—b1pheny1] -4~
30 ¥l]lecarbonyl]-li-ornithine]-4- [4- (4-hydroxyphenyl) -L~

threonine] -5-L-serine echinocandin B

Route 1:

8 g of product of formula {IVa) obtained according to
Stage IT and 2.52 ml of ethylene diamine are dissolved in 80

35 ml of tetrahydrofuran (THF). whilst agitating for 30 minutes

to 1 hour under nitrogen and at ambient temperature. A
solution of 0.36 g of titanium tetrachlorlde dlssolved in 80
ml of THF is added over 30 mlnutes Agitation-is carried out




HBr in AcOH is introduced. The suspension is agitated for 4 20 hours at

20C. 10 'm of a saturated aqueous solution of NaHCO3 (sodiJumel200@r bonat e)
is added. Agitation is carried out for 1 hour at 20C (dissolution). The
solution is poured into 700 ml of water over 2 hours whilst distilling the
MEK under vacuum at 40C. Distillation idScarried out to 25 residual vol une
of 430 m . i s _added and distillation is continued to a-

of te
resi dual vo (BlﬁEid ?oﬁﬁ\&a‘?ﬁfoweﬂeblﬁp‘é?%ﬂﬁ darny dger’€d t i -e mITIRE suspensi on’

i s taken toglaobakndcdteiperaidire o6l v tal at aued ahir ThedRld d is
After 3Q drying under

filtered a 550 of .water

vacuum at gﬁ%l ent %érrperarurflee gtm%rf ]eﬁ?é’d:té'& pF@de&llloé”eG‘og’éf ned in
t he form ofcecbiigedpowder O“marp:t (Idlmilutsa_opuuff |1ed4b)g @y Sloalihimzat i on
accordi ng tes448n esgr, |+ Y%0,s0l_vents not

consi der ed (g% a (?sltra;{II | zggﬁ 3}%éosil‘;beltqrhéea3 i &uc gggu?lg F@gfj SBEAi had
above (r outE-IItes .o The f@aé}téionllf[el@—l{ffﬂ'ls( deﬁu lmy)rlp& to- bi°fhengk] 38-
yl ] car bony Inji-rdrtaseo alndoralglﬂzla*tlé%l] o %0( frivdeexyphenyk) ¢km ?eiﬁ?ﬁréooe} 18

t hr eoni ne] Th %e echl no%andl n obt ai ned above, rou
di ssol ved over ° ghgEr é{’glaFﬁ’tlleB‘ §ﬁEFP8Fat'aﬁﬁ|@h#lﬁénﬁ@i‘éﬁm@glﬁoso m

01;) tdl neelt]b hy 13 &ovensi, déo@mww b¥. d&@t(iﬂlb_ﬂgt hﬁ&@ft{rééﬁ&hgfé gb Mfo?r\@ﬂéct
(6] al n a |g r 1S | roagauce an agitation 1's
SPIpEN Rt fe” 2kETuksofy 85 T2 of onf FeR Lo oLt FadR B

carried out for
regul arly S‘GLéﬁOéVﬁéuP-E 8dtmihefewdtef, tbestmlndglc'im@@r vaghtttonai s

carried oukebotui? Dovide OP16OURT BHoh! Aok N0: ANLLOPI DG, WAL B tipes

10 m of acg gltrl e.
7.10 g of E}e‘f t 8BSt ke @@d%%t alh@dtalfhlmmelé oranwiedvite foyst@l s.

minutes, followed by decanting, reextracting the aqueous
15 phase with a mixture of ethyl acetate / methanol and
distilling all the organic phases under vacuum to a residuél
volume of 40 ml. 40 ml of DMF is 1ntroduced and dlStllllng
is continued to a residual volume of 60 ml. This solution is
poured into 320 m! of water over 20 minutes and agitated for
20 15 hours at ambient temperature. If necéssary the pH is
adjusted to 9-9.5 with dilute soda, followed by filtering and
" rinsing with an aqueous solution of 1.2 g of sodium
bicarbonate (pH 9-~9.5). After drying the solid in an oven
under vacuum at 30°C for 18 hours, 8.55 g of expected crude
25 base is obtained in the form of a white solid.
Yield: 100 % |
Isomeric ratio A/B = 80/20
‘Route 2:
10 g of the product of formula (IV) obtained in Stage
30 II} is 1ntroduced under agitation and a nitrogen atmosphere
into 600 ml of THF. 20 g of 3 A molecular sieve then 3.16 ml
of ethylene diamine and finally 110.4 g of sodium tri-benzyl-
L-proline-borohydride are added. The homogeneous solution is
: agitated at ambient temperature for 6 hours, followed by
'35 filtering the molecular sieve and rinsing Wlth THEF. The
filtrate is distilled to dryness under vacuum at an internal
 temperature of less than 40°C. 600 ml of a saturated aqueous
solution of sodium'bicarbonate is added slowly onto the resin




Yield: 71 % TLC. rf = 0.28 Silica gel 60F2541 W 254 rim 15 Mbile phase:
CH2d 2/ MeOH/ wat er 86/ 13/1 NVR (DVSO Threonine: 7.94 (1HJuné.2806( 1H),
4.25 (1H): 1.18 (3H); yHydroxyproline: 4.39 (1H), 1.93-2.20 (2H), 4.40
(1H), 3.85- 3.71 (2H); f3Hydroxy honmo tyrosine 7.53 (1H), 4.06 (1H); 4.25

20 (1H), 2.44-2.53 (2H), 6.96 (2H), 6.66202H), 9.06 (1H); "Serine: 7.74

1H), 4.96 d t hy] | 4.33 (1H), 3.98
Eltl)b 2.31 é%%ﬁlin%ég‘é%(’(a{% 3%“2{3%/ roxy g ki3 &Y%%:U%;rpelg K&%esg)ig)xhr
3.84-3.64 (PHtraion (agent ik &aic(em)to 2;}&2331 sbknsadh; aardor@tlutgtgag is

tyl .. 6
174 ?)2% Ck@éﬁl&% %@%&22&) vl hfé‘p‘%al(%?tm ?2#5?“138‘%“&’%4) Ig)orlﬂPweéhE(-’Yd
st age: Reduch Hdioh &nich v asthimige “ﬁérlfpoi@rt@rof Ther neke (kVa)iasdlebtiabpi ng

a. conpoufd refsgiatgniha ofilgh) 100 ml of

1-[4-[ (2- ameqzilyr)zi %];} 95; (octyroxelft, £°U5i 5ARR5r1- M50 yi]carbonyl
L- or ni t hi né[S AR hydits hé“r?‘yIc)mIE’E’n'ﬂtF'ﬂa1 Qﬁl fie] dsyneser indesckibawemndin B
Route 1: 8wjtdloutr edaeerdafigf antgla flVa) ?bb@l Qggeégggrgkggur:? jstage |l
and 2.52 mof. ;et hyl ene di am ne are dissolved .in

tetrahydrofuran HF) whilst agitating for 30 mnutes to 1 hour under

ni trogen and at Rgnbeedt tenperature. A solution of 0.36 g of titanium

Agi tation 1 s catrrattoar o oie bR afe 1 othe MRS PR down
to 5C. 3.2 ml ofeagrieR af cemrevnd of dfekmsld \EB'da)n 16 m of THFE is added.
o e vy ot S0 1
hydroxyphenyl) ~L-threonine]-5~L-serine echinocandin B
15 - A suspension of the product of formula (IVa) obtained in
_ Stage II) in 40 ml of dichloromethane and 0. 32 ml of ethylene
diamine is_agitated for 18 hours. 80 ml of diethyl ether ‘is
added and agitation is carried out for 5 hours. The solid is
filtered and rinsed several times with diethyl ether. After
20 . drying in an oven under vacuum for 15 hours.at ambient
temperature, 076 g of expected compound is obtained in the
form of a white solid. This intermediate is then subjected
.to the action of a reducing reaction according to preceding
routes 1 or 2. This isolated compound is new and forms part
25 of the present invention
Yield: 73 & '
MASS: (FAB) MH' 1100; MNa‘: 1122
NMR: Threonine: 8.51  (1H), 4.72 (1H), 4.38 (1H), 1.20 (3H):;
YHydroxyproline: 4.37 {(1H), 1.90-2.22 (2H), 4.42 (1H), 3.88-
30 3.66 (2H); BHydroxy homo tyrosine 7.46 (1H), 4.17 (1H), 4.17
(1H), 2.46 (2H), 6.96 (2H), 6.65 (2H) , Serine: 7.47 (IH);.
4.84 (1H), 3,65-3.60 (2H), BHydroxy ymethyl proline: 4.22
(1H), 3.93 (1H), 2.29 (1H), 0.95 (3H), 3.22-3.90 (2H),
‘« ornithine »: 7.45 (1H), 2.72-3.51 (2ZH), 9.55 (1H), 4.28
35 {1H), 1.63-2.12 (2H) ; Imidazolidine: 2.63-2.94 (2H); 2.78-
' '3.02 (2B); Aromatic and octyloxy chain: 7.87-7.72 (2H, 2H),
- 1.66 (2H), 7. 03 (2H), 4.02 (2H), 1.72 (2H), 1.27 l 32 1.43 (4
X 2H), 1.29 (2H), 0. 88 (3H)




5 cyanobor ohydri de di ssolved in 24 ml of THF is added over 15 ninutes. The
reaction nediumis left torise to 5C over 30 mnutes and agetated for 30
mnutes at this tenperature. Then left to rise to anbient tenperature

whil st agitating for 3 hours, followed by. distilling under vacuumto 40
m of the 10 volune, adding a solution @l 7.2 g of sodi um bi carbonate -
dissolved in 80 m of water, distilling under vacuumto a residual vol une

of 80 m then 32 m of nethanol and 128 m of ethyl acetate are added.

Agi t ati ng |svparrr@dramtsf;age 10puri Pk HSiof Wy %%Mt%m? th

reextractin thea ‘Er) fhaewthamxture of et et e/e

met hanol an %?%? %"’é‘?‘f 3 hEL ) ehirinnt frevirns ma@mrtdena tesi dual

vol ume of 4@owte UP 2rionf3)DMnd SSe;sa:facﬂuﬁ-edaﬂr’daéilﬁid lildod@rsi & agAt BNyad to

a residual I utlon i S oured i.nto 320.mM of water
20 . ?}1 n(yuitae]?‘slr@’:”g’F %9?&%1 d;f ot B‘ Sfoited PespEighufe.

over

Pef:essary e ﬁ%‘omﬁqgﬁfw tef 9=-$145- [vﬁ2t—|amildqyt1$) andaa) ~ia-[gaed by
iltering a(uj: it S 1. iym

bi car bonat eﬁﬂ() 9- Af t e?ﬂl dr 6r?g-u’[t ﬁiﬁ "A}-&%@; (r% a% (%)’\fgr’f%l grg\%ﬂuum at
30C for E}Ygr elj‘Y&f “expddeonineldd-25skadne ecbbnatandinnBt he form

of a Wi te sol a Pr¥ictlrdin LQOz%oI SOMBhC i éal':bﬂdé/tﬁoneéog&gg Foyte g 10

of the oguct I obtai ned | n_Stage
under agétgr\%é:n a 3%3 l?r’“(&&\/%'fséflﬁtﬁpﬂﬁ Yl?ﬁ?oCBéGrFﬁieoH?HF 20 g of 3 A
nmol ecul ar eicetentilienlsd. 160n-neohaabhyl enewdtam r@g)aaglfm@jréé{cégpc 4, & 9f

sodiumtri -(R§N pt.Ql r dride,are adde he honmpgeneous
sol ution |s[i(je ﬁxl}{t'}lkg 5? }nﬁglg‘%t F ’ber aftir @ T’g g € horRouy I?lb‘}/@dlftﬂ'
filtering ﬁh@vml(%agar T§feveonhd H ns ndissohvddiFin Thee ildfaie is

distilled h@x€ﬁ¥éeé§mﬁaggﬁ ¥§CQHQ£§ﬁléfli@t?gﬁ?lmeéﬁgg a{+¥£§é¥eg(%%5-?han
40C. 6%% m&F (?)Sat%ﬂgtgglggygg is filtered and 86 ml of meth
ylene
chloride is added. This solution is injected into the
column. Elution is carried out a flow rate of 76 1/h and a
pressure of 14 bars. Detection is carried out at 280 nm,
followed by distilling the collected fractions under vacuum
20 at an external temperature of less than 40°C. 36.?5 g 6f
product is obtained in the form of the solid di—sélt of TFA.
Isomeriq ratio A/B = 99.3/0.7
V) : Fifth stage: Purification by chromatography of the di-
trifluorcacetate (elimination of the other salts)
- 25 A Prochrom LC 50 column is conditioned with 300 g of
reversed—phase Daisogel SP 120 n°5/1502 silica, using a water
{90) acetonltrlle {10) ~trifluorocacetic acid (0 1) mixture as
mobile phase. 36.75 g of the salt obtained above in the
first chromatography is dlssolved in a mixture comprising
30 57.3 ml of water (90) ~acetonitrile (10)-trifluorocacetic ac1d.
(0.1) and 26.8 ml of pure acetonitrile. The solution is
.filtered-and this solution is injected into the column.
' Elution is carried out with water (90) -acetonitrile (10)~
, trlfluoroacetlc acid (0.1) in the flrst instance to remove
_ 35 the mlneral salts, then with water (50) —acetonitrile (50) ~
trlfluoroacetlc acid (0.1) to remove the product. The
fractions collécted are distilled under vacuum at an external
temperature of less than 40° C The resultant limpid aqueous




sol ution of sodium bicarbonate is added slowly onto the resin 5 June 2006
20 obtained whilst agitating. 20 g of Hyfl osupercel Kieselsguhe 20061 tration
agent is added to the suspension and agitation is carried out for 16 hours
at anbient tenperature, followed by filtering and washing with. water. The
cake is dissolved by 5 passing through 20 m of nethanol four tinmes. The
nmet hanol i ¢ f%{ gate IS oncent_rat ed to dryness under vacuum w t hout
exceedi ng 43¢ -121°351g Yofé}ib]eb%% prbuue? 9 <of grsiated. PRodiuet3 iK0

| sol ation oébtmme@tmneldeaf@rr@foﬁ@ d&gts&cra QD AI19Y d&e%tﬂto%f( %‘%*}SPOU“C’

of fornmula ne] N2-[[4'-(octyloxy)[1
bi phenyl ] - Ai%/{?r?car%ony % ?nl tq?ﬁa ‘gd Zé [4-(4- .
hydroxypher@myulaithr@oynmbq -&F |theeriwee cﬂiﬂhmmﬁﬁﬁfilplhlasl553 gugpensi on of

t he prOdQCtYfglé(an%ﬁé(Aﬁﬁﬁcﬁyggq¢ﬁ¥%n 2 Hage ') in 40 m “of 18 hours.

di chl oronet hane and O €ne “di‘amne is agitated for
80 ml of di¥FmIixihsgtage: ;Rﬁi-'ét#nart@ &diet Imisen is carried out for 5 hours.

80 m of dibhs o ALt |
e solid its-[ 4ﬂ(t?.e¥££irﬁ?ei)rduﬂ% - (gg%glg%&gﬁgfen?g%%ﬁégfuure eE)?G

20. dryi ng i an.ove vacuumfor 15 h
g of expectk Ird-lde (kbyﬁremhmlb—bol id. This

i nt er medi atbbrles:m]m‘] —:ﬁﬂ-ll;-@étr&ﬁe beh&hacaﬁahansof a reducing reaction
s i sol ated conpound is new and

di t di Th
om0 Rr o199 BEILER, CoBRofin | Obbrincy sbr YRGS A AR 1000,
MNa+: 11221MeRhithrzedndietr8fStofdbetdt@2sblt), id. 38sddhed 11r2014:3H7
yHydroxyprghi pe: w4+3¢ (1F%Hé%? gﬁg ﬁgl%g%%¥5§ 2 (E$? ggmlnutes un éZFD

f| Hydr oxy hom) tyrosi ne
nitrogen and 57

of a saturated aqueous solution of
sodium bicarbonate is added over 15 minutes at ambient
15 temperature. Agitation is carried out for 17 hours. 430 ml
of an ethyl acetate/methanol mixture 8/2 is added and
" agitation is carried out for 15 minutes. The upper organic
- Phase is decanted and the aqueous phase is reextracted with
288 ml of an ethyl acetate ({8) -methanol (2} mixture. The
20 organic phases are combinéd decanted carefully, and
distilled to dryness under vacuum without exceedlng 35°C.
'143.7 ml of water is added to the dry extract and the
‘suspension is agltated for 30 minutes, followed by filtering
‘and washing with water until there are no more fluorides.

- 25 After drying the solid under vacuum at 40°C, 10.91 g of
expected product is obtained in the form of a white powder.
Yield: 91.6 % _

MICROANALYSIS: (water: 8.8%)




(lkb 2 46 (2H), 6.96 (2H), 6.65 (2H), Serine: 7.47 (1H), 4.84 (1H).
3,65-3.60 (2H), (3Hydroxy ynethyl proline: 4.22 (1H), 3. &3JuhdaiEpos 2. 29
(1H), 0.95 (3H), 3.22-3.90 (2H), c ornithine ": 7.45 (1H), 2.72-3.51 (2H
9.55 (1H), 4.28 35 (1H.), 1.63-2.12 (2H); Im dazolidine: 2.63-2.94 (2H);
2.78- 3.02 (2H); Aromatic and octyloxy ckan: 7.87-7.72 (2H, 2H), 7.66
(2H), 7.03 (2H), 4.02 (2H), 1.72 (2H), 1.27 1.32 1.43 (4 x 2H), 1.29 (2H
0.88 (311). 5 June 2006 21 1V): Fourth stage: Purification by

chr omat ogr aphy of the cgnpound c%hggggula féggdobtalned pyevi ously
(according to route 1, [Z or 3) qnu separaj+ron—of—the—two—{ soners A and B
(A5 or B corresponding |a stere¢fdof@Ps R ®v- 3 5% bositioh 4)
Di-trifluoroacetate of J#[4-[(2- m]ngyh)an-pq] 1\124[[4'
(octyloxy)[1, 1 -biphenyl[]=2-ytcarponyl =-tFormthrnet=4=1
(4- hydr oxypheny! ) - L- t hr ¢8nine] - 5{11 <437 ne i3 B Al Prochrom LC 200
colum is conditioned wirh 2.5 gjof 10 ; Qkﬁkdggggiéallca using a

met hyl ene chloride (43) acetonttrile (50)-methanor—(7)~wat er ‘
(5)-trifluoroacetic acid (1) mxture as nobile phase. 24 g of. the-
conpound obt ai ned above (Stage [1l, route 1) is dissolved in 126. mM of a

0 o el il Sy SRR b LSt L T

The soI |0n—T3 filtered an
sol uti or i DibypEecbdorids phel-E6t [(RA-aBiobybhaninchrN2efi[out a flow rate

of 76 1/h 384tg1oRysIsyne-Biokdnbe]Sa_ DR} SELhGHYE P-£2LEL LM UL 83 2RO N

f ol | owed bg bstll t he coIIected f er vacuum
ext er nal i) VQFBFXP £y ) sLt Ehpeanine bes 75- %#nerﬂqhummcandxmnbjned in.

the form of t heleoﬁBdg dbf S@érﬁp&ﬁng%talmﬁ CeHAlD %a

Fifth stagg; %lcatl ch onato raphy of the I - tr| 9 Goro cetate

(ellnlnatlgn O#i% g$35%} meth f whilst agitating for 30
minutes at ambient temperature, followed by filtering and
rinsing with twice 31.6 ml of methanol. 2.1 ml of 36%

hydrochloric acid is added agitation and under nitrogen at

.£>

ambient temperature. Agitation is carried out for 30

, minutes, followed by distilling to dryness under vacuum

15 without exceeding 35°C. The dry extract is taken up in 105.3
ml of diisopropyl oxide. The suspension obtained is agitated

- for 2 hours, followed by filtering and washing with twice

21.1 ml of diisopropyl oxide. After drying the solid in an
oven under vacuum at 40°C, 10.52 g of expected product is

20 obtained in the form of a white powder,
Yield: 93.7%
MICROANALYSIS: (water 5.75 %)

% theory found

C 57.2 54.3

H 6.95 7.4

N 10.73 9.8

c1 6.03 5.95

F 0 Not detected

25 .
VIIX: Eighth Stage: Crystallization of the hydrochloric acid 
salt '




25 A Pr ochrom LC 50 columm is conditioned with 300 g of reversed-phase
Dai sogel SP 120 n5/1502 silica, using a water (90)-acet orfidunel2606 7]
(10)-trifluoroacetic acid (0.1) mxture as. nobile phase. 36.75 g of the
salt obtained above in the first chromatography is dissolved in a m xture

conprising 30 57.3 m of water (90) acetdhitrile (10)-trifluoroacetic acid
itrile.- The solutionis filtered and this

0.1 d
i oy o %ﬁhﬁrj ecced c?:hﬁt fluer ~apanovd) apdned ~N2ed [40r with wat er

solution is i

(90) - acgt5 om;qmwmm,n rb&quhengMeul-ylaehd-bbﬁyi)] -Lnokhgtﬁhf@g _%g?gance to
renove tfae 1l e -acet pni tri -
et E‘S'bh%?ﬁ 5 %Qe%g?ﬁi’aé %‘d ‘Fh&c #pacerdi’ Boll ected

trifl uoroacetic _aci to renove
are distilled uRdépP Gaéﬁu*ﬁ'ﬁat CaliﬂpewnférMtalnedpecabndm@ftcbes-Sat_i]@a!t[IﬂrOC

The ress t ast dhsgpndeaquﬁoasms‘exéuﬂé 390%82438& {;kOQCé ohYPP V\jh' | z¢ 15 59
|l he int a CO onny

g of expect prgd ,
-salt of ggngﬂ“(’:nﬁﬁ?ibz?\‘ﬁ B'aten, 4yvibibe ueating VIeHQﬂHeImﬂqu he two -
chr omat ogr éﬁ}?nésC) S3.Bg¥trabivhels @dritied aghNorsL0USth P L8 74 %M Sixth
stage: Ret t
1- [91 [ (2- a?nﬁ%n ‘??amle%%?éﬁf} PG S 1935899, dovmy thehy§9 G over 45
~yl]car bony‘P}mE % ni t vhed a i ¢nt-is- dmdfm@pismyah)tﬂ_ 411r;&pr3¢q1ejf 5=L-serine

In the formthe

echi nogandiry & 40 1437, e tal ed abpv

| yophi | i z é{%. “trifl uor%%%‘g%%r%cpe sﬁfit% IS soq%d]q %‘WS CEQUhardy it er .

Agi tation TSP burinytss ]?Sl%am;tt@stmmeﬁor o tlrcmg@n lEnehintite syl t@f a
quer: 15 m nutes

sat ur at ed aalcﬂu&olt&:)&ﬁaﬂll%@on sRdigeelissar banat g z?gq%gl q i nu
our s.

arrie

g; Zgb'etemﬁ" %et&ecgtpz:/eﬁtur ; tcgltulﬂl(r)golfsl% rle§lai@@éd V@ddlmea@lft &biod is carried
out for 1¥hiilmit edlcoHimqupper tem@aRh€ure to rise from 5°C to 20°C.
15 Normal pressure of nitrogen is re-established, followed by .
cooling down to 0°C over 20 minutes, agitating at 0°C for 17
hours, filtering under nitrogeh pressure and rinsing with 11
ml of acetonitrile. After drying the crystallized solid in
an oven under vacuum and at 40°C for 24 hours, 2.29 g of
20 expected product is obtained in the form of a white
crystalline solid.
Yield 83.3 %
HPLC: Rt = 5.8 (isomer A); Rt = 7.1 (isomer B}
Kromasil €18, 15 cm, 4.6 mm, 5 pm
25 Mobile phase: acetonitrile-water—TFA 50/50/0.1
210 nm, 35°C, 1 ml/mn.
NMR: CDCls: .
9.07 (m) 1H; 8.48 (d, j=8) 1H; 8.00 (d, j=8) 2H; 7.96 (d,
3=8.5) 2H; 7.71 (d, j§=8.5) 2H; 7.64 (d, j=8.5} 2H; 7.60 (d,
30 3=9) 1H: 7.37 (d, j=9.5) 1H:; 7.02 (d, j=8.5) 2H; 6.97 (d,
j= 8.5)‘2H; 6.65 (d, j=8.5) 2H; 4.90 (m) 1H; 4.77 {m) 1H; 4.66
{m) 1H; 4.45 (m) 1H; 4.42 (m) 1H; 4.39 (m) 1H; 4.34 (s) 1H;
4.26 (m) 1H; 4.22 (m) 1H; 4.08 (m) 1H; 4.01 (t, j=6.5) 2H;
. 3.88 (m) 3H; 3.70 (m) 21H; 3.51 (m) 2H; 3 48 (m) 1H; 3.31 km)
-35 2H; 3.28 (m) 1H; 3.16 (m) 2H; 2.53 (dd, j=6 and 13.5) 1H;
) 2.44 (dd, J=7.5 and 13.5) 1H; 2.27 {m) 1H; 2.25 {(m) 1H; 2.15
c(m) 2H; 1.94 (m) 1H; 1.74 (m) 2H; 1.44 (m} 2H; 1.22 to 1.40
- (m) 8H; 1.13 (d, j=6) 3H; 0.99 (d, j=6.5) 3H; 0.88 (t, j=7)




phase is decanted and the aqueous phase is reextracted with 288 nml of an

ethyl acetate (8)-methanol (2) mixture.. The 20 organi c phd@sksea@0e6conbi ned, "

decanted carefully, and distilled to dryness under vacuum w t hout
exceeding 35C. - 143.7 m of water is added to the dry extract and the
suspension is agitated for 30 mnutes, f@blowed by filtering and washing
mﬁth‘mater'%gtil there are no nore fluorides. 25 After drying the solid
under vacuumat 40C, 10.91 g of expected product is obtained in the form
of a white powder. Yield: 91.6 % M CROANALYSIS: (water: 8.8% 5 June 2006 .
23 % heor yf. ’ . .5-7.4 N11.43710. 3-10.3 FONot
det ect ed VI —*Seveh e o8 o A ochloric acid) .5

Di hydr ochl drdtdetef wered-drepaardich epntadindaly- N2- [ [ 4'

(octyloxy)[1, 1" ~bi < | rhoRyl ] -L-ornithine]-4-]4- _
(4-hydroXyphenyI)§€¥§ﬂ¥%£gﬁhgf%%?E?sgrihe echinocandinqéd:ﬂﬁ.SS g of
conmpound obt ai néd EXF1PRENSr écldifng stage is di ssolved ilng63 m of nethano
whi | st agi Dattiang b %@ ipi@pRi.n t- aghi.en t | oned by
filtering and rinsing wi ool ggg_%fﬁé BERLEhabRERSLA' JE8araPl] 0000,
hydrochl oric acid is added agitation and under nitrogen at anbient
tenperature. Agitation is carried out for 30 mnutes, followed by
distilling to dryness under vacuum 15 wi t hout exceeding 35C. The dry
extract is taken up in 105.3 m of diisopropyl oxide. The suspension
obtained is agitated for 2 hours, followed by filtering and washing with
twce 21.1 nl of diisopropyl oxide.. Afiter drying the solid in an




oven under vacuum at 40C, 10.52 g of expected product is 20 obtained in the
formof a white powder. Yield: 93.7% M CROANALYSI S: (wat érJube 28089

% heoryfound C57.254.3 H6.957.4 N10.739.8 C 6.035.95 FONot detected 25
VI1I: Eighth stage: Crystallization of the hydrochloric acid salt 5 June
2006 a 24 Di hydrochl oride of 1-[4-[(2-anfRoyl)ami no]-N2-[[4"

(octyloxy)[1, 1 -bi phenyl]-4-yl]carbonyl]-L-ornithine]-4-[4-

(4- hydr oxyphenyl ) - L-t hr eoni ne] - 5- L- ser gagtaghi nocandin B 2.75 g of the
conmpound o | giesk i to Stage MIT 5°is dissolved in a mxture of
235.4 n o?bgcetonelastcsrci Og %%3 %ff.x’?q:rﬁtlé’fn FAiCRBPRLRSE ) OfatOrmudf (&) heat i ng
under reflux (77.4C). Agitation is ca(rigg out for 15 mnutes at 77C then
the reaction nediumis cool ed downHNo +~50C°over 45 ninutes. Initiation is
carried put with 41.25 ng of tal b zed compound, followed by cooling
down regularly to 20CHer 3 m'nut_sesﬁnd agitating for 2 hours 15
mnutes, to allow crystgrk] ionsggfefﬁlop. The suspension is.

concentrated under vi M resi oVvolunme of 55 m whilst allow ng
the tenperature to rise f¥0o SCto-é C. oHld Normal pressure of nitrogen is
re-established, followed by./THol i H\down to 0OC over 20¢fy nutes, agitating
at 0OCfor 17 hours, fil¥€FN\ng.u BiXrogen pressure and rinsing with 11
m  of al%etonitri | e. Af'i’%roHdr Hg thN g’fﬁbal lized solid in

L

15 HO

in which R represents a linear or branched or cyclic chain
containing up to 30 carbon atoms, optionally .containing one
or more heteroatoms and one or more heterocycles

20 comprising the following stages

a) a compound of formula (II)

HO OH
HO HN \: )
- % £ ANH
H Clu kK7 0 2
25 o 3 NH 0

(IT)

30

is subjected to the action of an acid of formula R-COH, said
35 acid being, if appropriate, in an isolated or non isolated

activated form, in order to obtain the compound of formula
(II1) '




an oven under vacuum and at 40C for 24 hours, 2.29 g of 20 expected product
is obtained in the formof a white crystalline solid. Yid&dng2086 % HPLC

R =5.8 (isoner A); R = 7.1 (isomer B) Kromasil C18, 15 cm 4.6 mm 5 pm
25 Mobi | e phase: acetonitrile-water-TFA 50/50/0.1 210 rim 35C, 1 m/m.
NVR. CDC13 9.07 (m) 1H 8.48 (d, j=8) 1H278.00 (d, j=8) 2H, 7. 96 (d,

j=8.5) 2H, 7.71 (d, j=8.5) 2H 7.64 (d, j=8.5) 2H, 7.60 (d, 30 j=9) 1H
7.37 (d, j=9.5) 1H, 7.02 (d, j#® 5)0RH 6.97 (d, j=8.5) 2H 6.65 (d, j=8.5)
2H, 4.90 (m 1H, 4.77 (M 1H 4 (Mo 1H, 4.45 (m 1H, 4.42 (m 1H, 4.39
(m 1H, 4.34 (s) 1H 4za(n)‘_“L 2jLn)1H 4.08 (m 1H, 4.01 (t,

j=6.5) 2H, 3.88 (m 3k, ) 2% ‘51 () 2H, 3.48 (m) 1H, 3.31 (m
.35 2H, 3.28 (m 1H 3. 56 H2H 2. dd, j=6 and 13.5) 1H, 2.44 (dd,
_j=7.5 and 13.5) 1H 2. 27/(12)2—_—161 AN S\é'i'r)- 1H, 2.15 (m 2H 1.94 (m 1H
1.74 (mM92H 1.44 (m) 2H; 2 to. 1, (m 8H, 1.13 (d, j=6) 3H, 0.99(d,
{=6.5) 3H 0.88 (t, j=7H5HyNd 280§ #5CH Exanple 2: fﬂ rmaceutical
conposition Tablets were Pr Hed ai ning - produ& Exanple 1 150 ng
- Excipient s.q.f 1 g Detail qj “epH : starch, talc, nagnesium
stearate 5 June 2006 26 CL OHSI?) WProcess for the preparation of conpounds

of formula (1) HNG NH2

10
HO
c) if appropriate, the compound of formula (II1)
is subjected to an alkylation reaction of the alcohol in
position 5 by the action of an alcohol of formula Alk-OH in
15 the presence of PPTS, Alk representing an alkyl radical
containing 1 to'4 carbon atoms, in order to obtain the
compound of formula (III')

AlkO OH
>—‘< 0
HN
HG -
20 % H ’u‘
N° R
Haclu ’Ho H
N 0
o HN “\OH
H CH, (III')
.N
25 B "OH
H

30 c¢) the cbmpound of formula (III)} or (III') is subjected to a
dehydration reaction, in order to obtain a compound of
formula (IV) '




- "-4 0 ~N HOHR HC,,. / P. u\ (l) 10 15 HOin which R represents a
| i near or branched or cyclic chain containing up to 30 cd& hme280&ns,
- optionally containing one or nore heteroatons and one or nore heterocycles

20 conprising the follow ng stages a) 25 s conpound of formula (I1) H3C ,,

HN 30 HO is subjected to the action of an acid of fornula R-CO2H, said 35
non isol ated activated form

acid being, if appropriate, in an isolated or
in order to obtain the conmpound of formula (I11) 5 June 2006 27 5 10 HO c)
i f appropriate, the conpound of fernmula (111) is subjected to an al kyl ati on

reaction of the alcohol in .
HO ,

N
Hac L k4 O H

(IV)

10

d) the compound of formula (IV) is subjected to a reducing
amination reaction by the action of ethylene diamine in the

15 presence of a reducing ageht such as NaBH;CN in the presence
of a Lewis acid, or NaBH(OCOR’ )z, OCORS’ representing Boc-L-
Pro, Bzl-L-Pro or any other optically active amino acid as
well as any other chiral or non chiral carboxylic acid, in
order to obtain the compound of formula (I) as defined above,

20 comprising a majority of one of the active isomers,
said compound of formula (I} then being subjected, if
appropriate and in any appropriate order, to the one or more
of the following operations
- chromatography

25 - crystallization
- the action of a base
- salification.

= 2) Process as defined in claim 1 in which the compounds of
| ,formulae (1), (III), (IIXI') or (IV)contain an R radical
30 representing the following groups: |




p05|t|on 5 by the action of an al cohol of formula Alk-CH in 15 the
presence of PPTS, Al k representing an al kyl radical contaisniung 20060' 4

carbon atonms, in order to obtain the conpound of fornmula (I11') 20 25 HO
30 ¢) the corrpound of formula (I11) or (Ill") is subjected to a
dehydration reaction,, in order to obtai29a conpound of formula (1V) 5

June 2006 28 5 10 HO d) the conmpound of formula (1V) is subjected to a
reducing am nation reaction by the action of ethylene diamne in the 15
presence of a reducing agenl SUCA=RS NaBH3CN i n the presence of a Lew s

acid, or NaBH(OCOR )3 Boc-L- Pro, Bzl-L-Pro or any
other optically active a 7 me?‘Tas any other chiral or non
chiral carboxylic acid, in order to obtain the conpound of forrmula (I) as
defi ned above, 20 conprising a rraj orlty of one of the active isomers, said
corrpounéfJ of formula (1) t cted, if appropriate and in any
appropriate order, to % N Iovm ng operations -

N O : /i on é?"a base - salification.
2) Process as defined in claiml in whic he conmpounds of fornulae (1),
(rer)y, (rrrt)y or. (Ivycontain an Rradical 30 representing the follow ng
groups: _ ; OC.H,, : :

o S~
——{: :}——<\ |
N/N

3) Process as defined in claim 1 in which the compounds of
15 formulae (I), (III), (III'), (IV) contain an R radlcal
representing the follow1ng group:

4) Process for the preparatioﬁ of compounds of formula (Ia)

10

20

25

(Ia)

30

35

-comprising the following stages
a) a compound of formula {I11)




5 June 2006 29 OC8Hn OC5H11 OC5H11 10 3) Process as defined in eclaim1l in
whi ch t he conmpounds of 15 formulae (1), (L11), (1I1"), (IDjune@obai n an R
radi cal representing the foll ow ng group: OC8HL7 20 4) Process for the

preparation of conmpounds of formula (la) HN~~~NH2 NI \ 0 25 30 35 nv i c
a) a conpound of

H3C.,. HO OC8Hln (la) conprising the fol B6wi ng stages

fornuia (I'1) 5 June 2006 30 10 HO is subjected to the action of an acid of .

formul a C8HL7- O Ph- Ph-CO2H, sai dH®ci dubeing, if appropriate, in an
form in order to obtain the

i sol ated or 15 non i sol at ed, acthm
conmpound

(1)

10

is subjected to the action of an acid of formula CgH;;—-0-Ph-
Ph-CO,H, said acid being, if appropriate, in an isolated or

_15 non 1isolated, activated form, in order to obtain the compound
of formula (IIIa)

HO OH

| ' EN
20 HCwl T+, 0 S-H
| N H
Lo

(IIia)

25

30 c¢) if appropriate, the compound of formula {(IIIa) is
subjected to an alkylation reaction of the alcohol in
position 5 by the action of methanol in the presence of
PPTS in order to obtain the compound'of formula (IIIa')




-20 25 HO 30 c).if appropriate, the conpound of formula (lIl1l1a) is subjected
- to an al kylation reaction of the alcohol in position 5 by5ilme 2006i on of
_methanol in the presence of PPTS in order to obtain the conpound of
formula (l1ll1a") 5 June 2006 31 OCSH17 10 c) the compound of fornula
(I'tra) or (llla') is subjected to a dehydration reaction, in order to
obtain a conmpound of 15 for Iva), Owe (lIVa) HO d) the conpound of
formula' (1Vva) is subjected t£>g_&5du0|ng am nation reaction by the action
t he ypreskncel of a reduci ng agent in order to obtain

of ethyl ene diam ne i
H gd above, conprising a majority of

t he conpound 35 of for%mla | a) asy

one of the active iwgor smld OApPO of formula (la) being subjected

to one or nore of the @ne~2008§~3R, operations - chromat ography

- crystaklization - th;_g%#@n BN a B'ése 5 I|f|cat|on by the action of
- hydrochloric acid. 5 ess ng to clai M&Hgharacterized in that

Nﬁ% s sﬁk€%55|vely subj ected to (thea')

the -conpound of forHfl 4

o
T

10
HO

c) - the compound of formula (IITa) or (IIIa') is subjected to

a dehydration reaction, in order to obtain a compound of
15 formula (IVa),

20

{(IVa)

(i; 25

30

d) the compound of formula (IVa) is subjected to a reducing
amination reaction by the actlon of ethylene diamine in the
presence of a reducing agent in order to obtain. the compound

.735 of formula (Ia) as defined above, comprising a majorlty of
one of the active isomers, said compound of formula (Ia)
being subjected to one or more of the following




follomﬁng operations: a) purification by chromatography on silica then by
reversed- 10 phase chromatography using a m xture of orgard 4medofént s,
water and trifluoroacetic acid in order to obtain the trifluoroacetic acid

salt of the conpound of fornmula (la) b) the action of a base, for exanple,
by the action of an aqueous sol ution of38odi um bi carbonate, in order to

obtain 15 the conpound of fornula (la). in the formof a base c)
to obtain the

salificati wpdnatimsacti on of ‘hydrochloric acid in order
cor respondi ng Ealt €anel the di hydrochl oride of the conpound of fornula
(1a). 6) Proce8§°BRt37HrNgYto any one of clains 1 to 5 20 characterized in

that the aetiwaysonlleastiom of the acid is carried out in the presence of
uccini mde or optionally _

pent af'l uor gp I dr oxy .s
hene ac%#‘%%/ éll;; %r%%se%s according to any one of the claims 1 to

N—hydr0é¥benzot{iaz ‘
5 charac? eri gediifacekapnt by &byl attdonr eachiy@pothléhec psesence 25 of an

| sol ated aeghi Ci L§scarcied-out 4n the esence , of .
diisopropylZtﬁnggfﬁe?egfkgﬁggegg g%%%?d%nﬁﬁ?ﬁagﬁﬁrbﬁﬂgdvﬂﬁﬁﬁqﬁ59?to 5
char act eri $8HPPHREhAf fREMEER| VBa) obsreactesnivéby $iliejeaad atd athe eact i on

in the preseblewdhgaocpepatsehated 30 activated acid, is carried out in the
rolidone and DMIMM 9) Process according to any

‘presence of, N-net hyl r
a?mp‘ir’rgi/%at,g B B¥ SRRt ogranht ethes Helnalrderomyr aestdrsed-s

one of cl al
carri edOouphase cheomsesgrashyiusdimp 2ngh fuRP RS ORI R MYAvedd 10)
ne of clains, 1 to 7 characterized in that the

denyarat | G T enction LR RANoRP G 2iel (o Gdsoro A A TRecH and of
Myl 2. 11) ‘Frbbzercredrid racid it i & ndokporthRIAT trefrnad i(7a3 June
2005 33  b) the action of a base, for example, by the action of an .
7 aqueous solution of sodium bicarbonate, in order to obtain
15 the compound of formula (Ia). in the form of a base
c) salification by the action of hydrochloric acid in order
to obtain the corresponding salt namely the dihydrochloride
- of the compound of formula (Ia).
6) Process according to any one of claims 1 to 5
20 characterized in that the activation reaction of the acid is
carried out in the presence of pentafluorophenol, N-hydroxy-
- succinimide or optionally N-hydroxybenzotriazole. A
7) Process according to any one of the claims 1 to §
' characterized in that the acylation reaétion in the presence
25 of an isolated activated acid, is carried out in the.presence
of diisopropylethylamine. | ' o
8) Process accqrding to any one of claims 1 to 5
characterized in that the activation reaction then the
acylation reaction in the‘presence of a non isolaﬁed
30 activated acid, is carried out in the preéence of N-methyl
pyrrolidone and DMTMM. |
9) Process according to any one of claims 1 to 5
characterized in that the dehydration reaction is carried out
in the presence of AIBB and if appropriate Mgl,.
35 10) Process according to any one of claims 1 to 7
characterized in that the dehydration reaction is carried out
- in the presence of HBr-AcOH and of MgI,,
11) Process according‘to claims 9 and 10,chéracterized'in




that the product originating fromthe dehydration is purified by
crystallization froma DVF/ acetone or DVF/ AcOEt m xture. SLknpepRPdgess
according to any one of claims 1 to 5 characterized in that the reducing
am nation reaction is 5 carried out in thg presence of a reducing agent
chosen from NaBH3CN coupled with Ti Cl14, NaBH(Boc-L-Pro)3 and NaBH( Bzl -

Pro)3. 13) Proce S, for e preparation of a conpound of formula (1) or
(1a) by a redi cffg{cftor??’e%’cﬁ?ta#‘%fflf% Hohistahiragfior gimpurified or -

(1Va) as défy rreurstalaln;zaamaroffﬁdmlmﬂﬁﬁététor@darl%mjf@coﬁ Infitan rRdi at e
conmpounds 't GRQuds, f rnulae (II III'a) as deflned I'n clains
1 and 6. 1&?9As |nterne e eohp qﬁg Pulae (1V), R

bei ng as déhataFtarized Grme tén‘atcltaxam:eﬁmmng Gllfnln(alt‘i'oal) r\eﬁeﬂtllanr apresents
Ph- Ph- O®HkAH#Qed out in the presence of a reducing agent chosen from

NaBH3;CN coupled with TiCl,, NaBH (Boc-L-Pro)3; and NaBH (Bzl-I-
Pro)3

13) Process for the preparation of a compound of formula (I)
or (Ia) by a reducing amination reaction of the compounds of
formulae (IV) or (IVa) as defined in any one of claims .1 to 4
and 12.

14) As intermediate compounds the compounds of formulae
(II1I') or (IXI’a) as defined in claims 1 and 6.

15) As intermediate compounds the compounds of formulae
(IV'), R being as defined in any one of claims 1 to 2 or
(IV'a) when R represents Ph-Ph-0CgH17






