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A3 (57) Abstract: The invention concerns a method for preparing compounds of formula (I), wherein: R is such as defined in the
description and their salts, their intermediates, the use of dihydrochloride 2s medicine and pharmaceutical compositions comprising

&
)
(—

same.

o {57) Abrégé : L'invention a pour objet un procédé de préparation des composés de formule (I) : R étant tel que défini dans Ia descrip-
tion ainsi que leurs sels, les intermédiaires, I"application du dichlorhydrate comme médicament et les compositions pharmacentiques

le renfermant.




5 June 2006 1 Process for the preparation of echinocandin derivatives A
subj ect of the present invention is a process for the prédphnatZ066 of
echinocandi n derivatives, the internediates and the products obtained and
their use as an antifungal 5 nedicanent. Nunerous conpounds having an

antifungal activity are (ph the priaor i .

echi nocgndi n_derj zati ves_%nm)lbiam' A2 eﬁmﬂm’mﬂ!‘mmwmmumﬂﬁ“|||"!|lll

"WD99/ 29716 can be nentioned. 10 The objective of the present Invention is

t0 provi de ecausicn@W, A¥ BF 88 Xz/vls, Rl RETNY tala ! adpi@ Of echi nocandin derivatives

‘and t o obt awpéen v Bfialc, SH.of dziie, by BE, €5, FI, EChi 0 Gapst & reeidithe bRmoRB.SH: Rsip t he

formof t - AR A IT, B3 MColL. PE SBSE STRIND | sBreepibk & cargppapondi ng to the R
~and S 15 cgm @&Pﬁ%ﬁ@p’%&%gﬁ'i@%ent in position 4. One of the
- subj ects of the present “invention is. to ght g onceIM bl B8 b DS IRF085 G55 arBia-

maj or i t yDégiratisn en vorku de hadgleid7:i SONBr'S, | . Ctionfite réfRa Gdx "Wice BpiRMtivel BMes %ﬁ&orrer

cal | ed for figave 2 legelicaSpyentrdi (gl €457 her Bhastrisiciols tigivea b dibuaie thxuensiarmpbunde Of

20 fornul a*Frf* which is not the case foRSEHE4FPcess according to

W99/ 29716 during which the active isonmer A obtained during the process

before purification on a chromatographic colum is in the mnority.

Mor eover anot her objective of the present inventionis to 25 avoid
~purifications of the internedi ate products by chromatography and to obtain
crystallized products which allows a significant inprovenent in yields. In
a first aspect, there is provided a process for the




preparation of cdnpounds of formula (1) 30 HN~-~NH2Z N OH CH HO HN-'-~ OR

HNC.,. 1 ' o HO"OH H 5 June 2006 2 in which R represents @aJurier2086 or

: . h . y
branched or cyclic chain containing up to 30 carbon atons, optiona o
containing one or nore heteroatons and dne or nore heterocycles conprising

f ol | ow ng reloreass [ 0 H=NH. 0~ 15
i£f|sosugr22?ed to théﬁgg??gk of "an g@%& %f' 4séﬁﬁdé8255r§vaﬁéfﬁ6 as

defined above, Aatsdbg%b@ la@ Bfie bfre%%o@hkr@h‘é ohN 80,4 aﬁaoégls ?ﬁ‘ﬁ éh“?lnl)

t t Qrder to obtaint e co
hf)obit gdzgc§|8\/%6§gﬂr?nu PE 6§F&BPF§Pélnt HeTdyapsyRe  otheointbametiphyess

subj ect ed aodahhal pybatices begatihed ghdt BRedkcabal akNan antifungal
5 medicament. '
' Numerous compounds having an antifungal activity are
known in the prior art. In particular the echinocandin
derivatives as defined in International Application
W099/29716 can be mentioned. '

10 The objective of the present invention is to provide a
new process for the preparation of echinocandin derivatives
and to obtain new salts of the latter.

Echinocandin can be présented 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 prdducts 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

0 K '
=€“\ | (I)
H cH,

35




35 position 5 by the action of an alcohol of formula Alk-CHin the
presence of PPTS, Al k being an Al kyl radical containing 1 5J38unef008arbon
atonms, in order to obtain the conpound of forrmula (lII1') 5 June 2006 3 10
HO c¢) the conpound of formula (111) or (LIl') is.subjected-to a
dehydration reaction, in order to obtain conmpound of 15 fornula (1V) 20
25 HO d) the ¢RIMBRUAC: 3y ( i j.ec 0.a reducing _,

ani nation reac ion,b(%ééf%égégﬁf%ﬁi%@%éféﬁgg%ﬁgﬁﬁ%%}ﬁ{tﬁ%éakﬁéggﬁib of a
reduci ng .agERt 3R M A NEBHIN Gar ke Prerencertlidnadilya deeviasi reigigl oner

NaBH( OCOR )@r (bR he @RfRBIMd R BUnd -0 P b r B ederid Y Qle ANY Ot her
wel |l as any other chiral or non chiral

optically [.Ve. aim nQ .aci S

carboxyLic%%ﬁ%ﬁaéﬁpgo e ¥ P43 onpound of formula (1) as defined
above, eorrikieqnrours) efi thprafulene( mf) t he active isomers, 35 said
conpound of forrmula (I) then'bq& g, Subjected, if appropriate, and in any
appropriate order to the one or rétdf the fol | owi ng operations-
purification by chronato%raphyHﬁ u 2006 4 purification by :
crystallization the action of {a basg lfalificat'ion. I n one enbodi nent,
there is provided a prags; ﬁidefin gt

s

0

(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

N R
. HCu P © ;=H
25 ‘ N
. N

A (III)

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 previously in which the compounds of formulae (1), (I1Il), (Ill") or (1V)
contain an R radical representing the follow ng groups: GGBHER2006 OC5H11
15 I n anot her enbodi nent, there is provided a process as .20 defined
previously in which the conpounds of fornglae (1), (l1Il), (II1") or (LV)
contain an R radical representing the follow ng group: OC8HL17 25 The
conmpound of fornula (11) i M8 epared according to the nethod described Ln
the International Applicati 99/ #9716 page 18 (Preparation 2, "nucl eus
of deoxymul undocandikO). 3 Acti ayﬂpn of the acid of formula RCO2H i s
carried out according - 3ndar thhods known to a person* skilled in
the art (Journet M= %t ﬁu Og. em (1999), 64, 2411- 2417; PSchl auer

P. et als Tetrahedron 5 @) 9- 3ﬂ94 Kunushi ma et al . Tetrahedron
(1999) 5% 13159-13170). par {-&ll.ar pentaf | urophenol i's used in order
~to obtain the activapg He r otﬁ?4ﬁéﬁluorophenol phighyis isolated before
bei ng  used .in the acyl g=4=¢n neacqi of the ani ne. Another method is the
use of N—hydroxysu00|n|nlo- %PLMé§§Jé¥ N 5 June 2006 5

hydr oxybenzotri azole) in o qer te th the activated ester of L

N- hydr oxysucci ni m de (op |d@ﬁfﬁy N-hydroxybenzotriazole) which is also

=

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 subjected 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




5 conpound of formul a (III) is carried out in the presence of a base
according to nethods known to a person skilled in the art5.amg 2086
illustrated in the exanpl es described hereafter. It is also possible to
carry out the acylation without isolating the active ester and wi thout an
added base by 10 operating in the presence of

4- (4, 6-di met hpryifigasion &y @IYZtyﬂladanybnnnrphollnluntchlorlde (DMIrMV) .-
This | ast alggénggtggnhgg %hgaggvantage of suppressing an isolation stage
and therefore of nprOV|n yi el The dehydration stage of the conpound of
formula (I11)323%E FﬁaBFBQr to obtain a conpound of formul a (I\O can be

carried out Im dre drdlddaniens, Wekera The,dohyslat d PERAQe 5 de%gr' d out
a res8nce of

in the pge%ﬁqg%u%ﬁ a. h&%roﬂalo enated acid suc

Myl 2. Caad 1t "PdChof MRecHBRAMAT Pihdarmalae HE) 20(%@; nedi at e of
formula (1(OLI") orByIwaycohtalmaanamtradichukéy%éygﬂﬂga | ento al kyl ate the
hydr oxyl Q&Qﬂ%dl%l géohbgn 5 before proceeding to the ehydration stage.
For exanpl e net hyl'a can be carried out with nethanol in the presence
of PPTS-(Pyridlnlun12 - ne Sul phonate) in order to obtain a
conpound of fornul-s A.btqepresentlng a'methyl. - Finally, this
dehydratj on reacti on &as » ¥ carfi'ed out in the presence of

al pha- acet oxy isobutyryl bromde (AIBB) in dioxane. In this latter case
the operation can be carried 30 out either on the conpound of fornula
(rrrt) or directly on v ormula (I1l) in the presence of
Myl 2. Preferably, G Hy, the dehydration reaction is
then purified by cryst A m xture

DVF( di met hyl f.or mam de) / MeCN (acetonltlle) hAxtures of 35 the foll owi ng.
solven&g DVF/ acet one and DMF/ AcOEt ethy¢ygacetate) can al so be used.

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")

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 pentafluorophencl which is isolated before
being used in the abylation reaction of the amine. Another |

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

[4




The reducing am nation reaction of the conpounds of formula (1V) in order
to obtain the echinocandin of formula 5 June 2006 6 (1) i< &haerdoed out
according to the nmethods described in the literature and known to a person
skilled in the art (Yamada K. et al. J. Chem Soc. Perkin Trans | (1983)

265-270;, Hutchins R et al. Og. prep. Prgc. Int. 11(5) (1979) 201- 5 246).
In particular ethylenediamne is used in the presence of NaBH3CN by

CoupLing_mghydfbﬁbbenzoamiaﬁbhér L@W6§d@ﬁi@b(EbTéihtﬁHéFHé%%ﬁE%é%festef
NaBH( OCOR [ nt i ng, Bo Pro,. Bzl -L-Pr r any ot her
FI ve am H%Baglég JS‘J‘f}\%l é% Lot by firh ¥FE‘? ed'fz‘#dfritahzrﬁ]rea)l

optically ac
carboxylic weigh 16 edapl Lﬂglaiheedr eduction reagent NaBH3CN with a Lew s

acid, in particurgt JLH 4vids ?ﬂhgi‘é%ﬁﬂ_td | £l gENt. fo:]{éiesgl(g%g'ﬁol 'a;[J%l %?ch

therefore in order to Obtain I"SOmer
the acti ve.CPBpaerdof stormek (Jejlorig yeatmiembrertalina that |pare(sferi®omﬁr aA of

greater thasadd J80braftyifo H@éﬁl‘lcﬁi—g QJncﬁHffFHd gJeQ%toWe%'}1§(ie%inq nB2¥d S

obtai ned. The sit atlon s S|m ar, with the ot reagents mentioned
above. In paTtitifats FHIUTHE EohpdutdorXegihasa desaribed brirsafseage an

i somer A/ i sbimets Balablposﬁlﬂlﬂ aonethrofy SR8 HY 20v15t120 Yitaspectively
Wnereasth des ribed iin WD 97 16 | eads to a mxture in which
Gisoéfﬁﬁﬁ?g ?r%st}lorl ylvéer G vﬁ‘lnelnl""l?ﬂz‘gé%ma@ Addrd BagexP¥re). -

i soner it
Duri ng @ﬂe GRrejiAt Y aim ridtd ereseage, of rdeacét,lﬁeﬂlmemhekyedl 3t 6-befiaren-

CPdibe! on - ARRFORIdA D D urd A L RESd udllf L S FRELETOLE 8 Subl et

of the present invention. zol i'dine
(1V a) wheR‘ReEAtesenthas Ulehaeﬁa@teeﬁmfgsggpresiwng)an isolation

stage and therefore of improving yields.
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




~NHO 30 HOHNrHR C,,. O H3 35 HOS5 June 2006 7 It can be desirable to
purify the product or products obtained by chromatographys &mel2006
recrystallization. This operation is carried out according to the usual

met hods known to a person skilled in the art. Wen the product obtained is

5in particular in the formof a trifluord&acetic aC|d salt foll ow ng
this ct.ion of a

I Ilnlnat h
chr OmRt 001 2R, 4 chtadenl bR Sckarhlm val e hia oal hdBRe PEeR of EPBase.
The salifi caéitexatuget pod kBOUartped pamsaocskdﬂmgdtmn the the ysaabda

Kk eyso L1 [ a Sy Pr t t he
H55P82ﬁ|op?“n o8 g%ptﬁz gFéﬁ d%ggh g$%§§n ?gagérr 29 ? b%@ ggopresence of
hydrochlorlguﬁe dnpnR- n@Fh%%olorgn BrSBeoRycaspént; Lhébe Ké959®v2léd a

process fSor2thg. prappasticnlet &beycenpauafsnaf i5058uha;4! fhe e sMERe HO

HN OH v CCBE%7NQ%§ éélby cougilng with TiCls; or any other Lewis acid or
in the presence of NaBH({OCOR’);, OCOR’ 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.

10 Coupling the redﬁction reagent NaBH3iCN with a Lewis
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




O- H25 HCH3 HO conprising the follow ng stages 30. a) A conpound of
formula (I1) - HOOHHOH~NHO O\ N_HHO (la) 5 June 2@0Hin8 2086 subj ect ed

to the action of an acid of formula C3HL7-0-Ph- Ph-C02H, said acid being,
if appropriate, in an activated, isolated or non isolated form in order
to obtain the conpound of forrrula(llla)75 n 15 HOOH HN\ %tI8nl7 t | |

I b) if appr late 1 nd of f or, I11a subjected to an
afikgll a% i on rggcgloc(r)ﬁ:%o eh%eﬁ % i ﬁjo'%ﬁjt?yo?’r gf’(Blc’[thé’racHFQﬂilcd'fs
met hanol i @Q%%é@h@@m%aﬂhmr@bm}t creq:mﬂaiﬂﬂmmmmoumml@‘

fornul a (|H§%ﬁaﬂ¥3ﬁy1§)digrled out according to the usual methods known
to a person skilled in the art. When the product obtained is
2 1in particular in the form of a trifluoroacetic acid salt
following chromatography, it is desirable to eliminate this
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 ﬁsual methods known to a person skilled in the art.
Preparation of the hydrochloride or of the di-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)

20 {(Ia)
25
. comprising the following stages
30 a) A compound of formula (I1)
"HO  oH
HO HN \
35 (I1)




HOHO \=0 HN, OHHO H ~NH Og H CH3 HO/ OH OC8H17 c) the conpound of
formula (l1l1la) or (llla") is subjected to 35 a dehydrati dnured@®06on, in
-order to obtain a conpound of fornmula (l1Va), 5 June 2006 9 HO=NH 0O 0 N_
10 Owe (l1va) HO 15 d) the conpound of fornula (l1Va) is subjected to a
reduci ng am nation reaction by the actiongof ethylene diamne in the
presence of a reducing agent such as NaBH3CN coupled with Ti Cl4, NaBH(Boc
-L- Pro) 3 orifaBteBertedpEe) Bhenaoctien ¢ abtacihd ®hHefconpbunciHef-d-orral a
(la) as defprecoabovdi £ UmId Hdihp 2 LQrity of o f the.active
i soners, sajd lcoz?’r%)und of for ?fdue%lglgal é% %?%gpé:éﬁ%&t 221 t%cr)1 Sﬁglglattﬁgve of ,
the fol | owi hiPBeT 2F RSP i e et bpfprbpriatiy eRer -t nigmmiogtaphy -
crystal |l i zatonpodod -of heoarhlOn(Df14 base - salification by the action of
hydroehl @ric acid. The conpound of fornula (la) can be found in the form of
a mxture of two epiners (asynpeiriggl carbon in position 4)

‘ o :

HN

10 (I1Ta)

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

e

25

{(IITa"')

30

c) theICOmpound of formula (IIIa) or (IITa') is subjected to
35 a dehydration reaction, in order to obtain a compound of |
formula (IVa),




which are called isonmer A or isomer B. The conpound of 30 formula (I)
obt ai ned according to the process as defined above all ows Junei2opere of

i somer Alisomer B of approxinmately 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 epiner.A of the
conpound of formula (la) to be obtained selectively. Preferably, the
compound of fornmula (la) is purified by chromatography on silica then by
reversed- phase 5 June 2006 10 chromat ography using a m xture of organic

sol vents, water and trifluoroacefdc acid in order to obtain the _
trifluoroacetic acid salt of N combund of fornmula (la). This salt is
then subjected to thdlQctioy of aibase exanpl e by the action 5 of an

aqueous ssol ution ostodr ar boeslt e, brder to obtain the conpound of
formula (la) in the 1o Ha base.y—=gh se obtained is salified by
the action of hydrochl H in the corresponding salt

ori gid orgar to b
‘nanely the dihydrochlor%ggzgg tg;ﬂggﬂQound of e myha (1a). 10 Therefore in
one enbodi nent, ther 3] g ess as defined previousl
characterized in tha.teH H 'oﬁnound QP 8'fq"ornula (la) is subjectede&va)
successively to the follomﬁ gN op aty ons: a) purification by

chr omatiggr aphy on silica thg r$ed- 15 phase chromat ography using a
m xture of organic solve o tHr and trifluoroacetic acid in order to
obtain the trifluoroace{ic acid salt of the conpound of fornula (la) b)
the action of a base, exarrpl e, by the action of an aqueous sol ution of
sodi um bi carbonate, i der to obtain 20 the conpound of forrmula (la) in.
the formof a base '

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 selectlvely

Preferably, the compound of formula (Ia) is purified by

chromatography on silica then by reversed-phase




c) salification by the action of hydrochloric acid in order to obtain the
corresponding salt nanmely the di hydrochl oride of the congodund 2006f or nul a
(la). I'n another enbodinment, there is provided a process as 25 defined
previ ously characterized in that the activation reaction of the acid is
carried out in the presence of pentafl ug ophenol, N hydroxysuccinim de or
optionally N hydroxybenzot riazole. In a further enbodi nent, there is
‘provi ded FHrPeERITRPhBOIHEIY rﬂadupxeureuefyongmmt@dsltzeﬂtsn trheért Aed

acyl ati on triegioid saddt thediesancs-&L - ap ? éﬁé%ﬁdtl’?(:tﬁ:rl ltcliorgc%%clc:i%ié}c

carried out_ GR agle pr stg\ﬁce of dii sopr am ne

enbodi nent’, Cithe srg cﬁéﬂ‘pé"ﬁ?‘ ceSs Oﬁgul—ﬁafﬁm)d pr‘bms)m;dtl,ft is then
char act er iszéd éatechato tﬂl& acttivat IoN a IndLactd O d e, agyd atd

reacti o 'o'fta'?:faﬁu% ftan |sgé0ateg ctlvated acid, is carrle out in
t he presence o ;51 M8 i BV B atishe DOBEAEIT %P anot her
enbodi menbteder dhes QSWWMMdOi [ﬁmmes‘LSa a(SIa)de_fri rte@ o WSl base.
char act er rpeg, i theh L <h @0 n arrl ed out in the

presence gf A'BB_and i f prop ri ate
i s provi dBY9ZORRIOEds a&éddéﬂl ﬁ@degr &l @@Bﬂaymmaeacbemmm@ahltﬁe

dehydr at i nameltgaehe0Ai h§de8Ehi 8¢ 1 Wl oifN thie e of ARl ACOHand Ml 2.
~I'n stijlyd another. grpodi I gent the%e I S th(l)l\I%l g@ﬁ.ﬁ%ﬁﬁﬁr Sgess 481 et |I fdd
previ adsly charactert Zad A (HRCERENty, bhgEe b?l@lf@n‘aldﬁ!@ 4 roneddms

dehydr at | &% @gfﬁm@dfpggwtgusbyyshathciéti@@dfi@ntﬁag'ﬂﬁéh¥5$ﬁéﬂﬁg19§
(DVF) [ acet@nhita | e5a) %/ﬁ%}@é@egrSWe531vel3m 12.% U{I(lae following '

operations:

t here

. a) purification by chromatography on silica then by reversed-
15 phase chromatography using a mixture of organic solvents,
- water and trifluorocacetic 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 hydrochlorlc acid in order
to obtain the corresponding salt namely the dihydrochloride
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
1solated activated acid, is carried out in the presence of N-
methyl pyrrolldone and DMTMM.




In one enbodi nent, there is provided a process as defined previously
~characterized in that the reducing am nation reaction is Zamei28déout in
the presence of a reducing agent chose? from NaBH3CN coupled with Ti d 4,
NaBH( Boc- L- Pro) 3 and NaBH( Bzl - L- Pro) 3. h a second aspect, there is

provi ded a process for the preparation of a conpound of fornula (1) or
“(la) by a reduénn@nahhﬁatBmhoﬁémententbérehéscpn@muadd afpforess ass (1V),

or (lva) aaeﬁfﬁé@eﬁr@@9¥§slbncﬁa%Qbfgrf?@§Cim eTh% ﬁ%?f%éh|ned

internedi ate conpounds the conpounds ornu

above. |n 5fob+Ph é%p%%%rl?ﬂe?%tléon%@|H%@5¢%@%r%§d$%@ agdnpounds t he
conpounds epptepnubee MY,), R being as deflned above or (IV‘a) when R
represents Ph- P OCOH17 FK%S June 5006 11a | n_anpt her odinment, there is
provi ded t he dl%y%e cAFRFiaE BF°IdtaST 2- E%e%%y?ﬁ% -ABEGGeRS
(octyl oxy) §3,defbaphepytyiduylycanbonyt¢rized nit hime} -dhd ddehydration

(4-hydroxypbgoyldn Ls L Ne2opt 081 see L1 2 8LLOS SEOLNOCANHI i B ALy 45,97 4R form

or inthe f orn1o% a mXxture of er eoi SONEers. pr oCESs as
descri bed B¥&i ously allows i somer A of the conpound of fornula (1) or

(la) to be obt amegtimt&eotﬁ@t Odrhtb Y Bed.0F & SepaL atd on- o 1 Adie a{ somers by
chronatogr S% a% %% nother enpodi ent, there is provided the
f

dlhydrochl% TP I RO HTHY R heBLFed in that the

(octyl oxy)@ﬂoductbuqmegmha}tmglﬁmn bty | detydrad Ldn ned -phadéfied by

(s orobe ) SR pB) P hoAEr e Sl Rt B4 2 A
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-

0 HN CH
Ho H e 97 Hoen,
H
o H |
%, : " QH
u I3
5 0 -
OH H

HO




described previously. In another enbodinent, there is provided the

di hydrochl ori de of 1-[4-[(2-am noethyl)am no]-N-2-[[4'- 5 June 2006
(octyloxy)[l,l'-biphenyl]-4-y|]carbonyIL L-orni thine]-4-[4-

" (4- hydroxyphenyl ) -L-threoni ne] -5-L-seri t echinocandin Bin 4S or 4R form
or inthe formof a mxture of the two stereoisoners, as a 5 June 2006 12
medi canent and iR paothedl smbadimsdtanthturgdl pedivédeenthe In one

enbodi ment gihRkeredhs v ded it L i 1ionsgeont ai ni ng
he d,hydrggh e gEl@% ded the_pharaReauLLadh ) GRTRBSLLLODS [ §

an1noethy|)aﬁ|M&PXM2[ﬁp “PéE%?PB%}TEIYi3CBFBﬁéN}ﬂTLAOIBlthlne] ~4-[4-

y|]carbonylp—hydmnuy@haabl4 L4théehﬁﬁh@¥¥5h§n¥b}1hetQEEQHbB&hd@nLBsfﬁ'ne
echlnocandlg % S 4R fornbor in th% f orm of glxture of the two
e

st er eoi soner’s *&n ﬁarﬁﬁcéﬂt g1 £9rmag BtQBFEu§@hP ghe two
1-[4-[(2- aﬁtnaephybm&MBno] -N2-[[4'-(octyloxy)[1,1" 10

P Vi) EREDPRYLbes, QOOLERLPELL A bELISINSLORY PRI M Smer A aE o

L-threonlneg 5-L-seri ne echinocan repared |
form of a baSecemrpHad: pif FasmBaeet L aéldlatato bExalph&ndd) in Thiee

dlhydrochlmandelB§SbbE@radgap&@9@1@£ Baﬂhegléoﬁgkéeﬁ S&ﬁPb&éﬁa?f$9h¥ g
ererre

solubility in ter. Moreover, . 15 the gdroc oride Is
pharnaceutlcalrg a¥85p?§8FBe§a??bﬂﬂF%ﬁnFs h%ﬁ%jéﬁtpﬁ?v%ﬁ%dpF%%ent

invention.dlExdnpbhlmrEthdfomh[mF[ﬂewgﬁlﬂoéﬁhﬁi2aﬁﬂh@P¥N)BﬂID@] N2-[[4' -

(octyloxy)% ? yh] # carbopyl 1. - L-orni

(4- hydr oxy ;F kgpﬁgfgonéﬁ é%yiP ErY%EC%ER?ﬂ%%Qnﬂ %r%9{§ln?f %t 4T age:

Acyl ation 6f- hh@r@Bﬁpbﬁhﬁlbfobhn@$alQ$]a§ Laser divé aé oh higo @a i obinth of

fornula (lfhé fdrh(4R BRY- 4cP1 ¢l hydrpxy- A2 { 4 1ne&0§§yéﬂéyg£3¢éss as
-blphenyl$

escribed 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
45 or 4R form or in the form of a mixture of the two
sterecisomers, as a




25 yl] carbonyl] -L-ornithine] -4- [4- (4-hydroxyphenyl) -L-
thrgoLine]-S-L-serine echinocandin B . Route 1: by the acﬁjﬂmméﬂO@ster of
i sol ated pentaflurophenol Stage 1: Preparation of the activated ester 30

' f
Pent af | uor ophenyl 4'-Cctyl oxy- bi phenyl - 4-carboxylate 100 g o
4- octyloxyprhenyI 4' carboxylic acid andi82 g of pent af [ uor ophenol are

r f. d|c .0r anet hane. itation is carried out for
15t nut os Meareuenit (il i Bl G i ot B GATSRE S n 500
m 35 of d|chIoﬁ@nenhaﬂmb@dnmam&edthueé 15 pidwilee. thbe EE%ﬂhééﬂﬂxéal

te ure. The
i oyl ohexy P PBgLEEbRe cchlta2flihg e fuiblens temperatirg. I

Distillati lPBeEQV%&%mﬂPOGoNanéiﬂs—tqutyha*yomﬁ 5’ Jbipshe?BQ6 -43 by the
regul ar RdgiL] carbeiyEt-hagehi Rt 1 4‘@(9.0&’15((13:&?@% elerioI% Séggl%% e

reaction di un1|s cool ed down to anbi ent
agltatlngns o DR o FEPINPERRAER By heh® WﬁsHRnéommUhfemhamw foAft ef drying,

145.7 g 5 miXSDughbfpthdutwol§t@bé@h§6ﬂet§ aﬁé £$§HAP%A£§%E£?E§ﬁY Yield

% 7.72 (AN BB') 4H: 60 4.02 (t)
gg ° Qgﬁ%qﬁ?ﬁa?gﬁii %gh . QUfnt) 2r3 1.32 (n) 8H 0.89 (t) 3H 10 Stage
2: Acylation 2312(4- éﬂ2th@l@@ﬁb@nhhaminbbFNﬁ+6[4I+]oétﬁy@kfpgé?%'716 and
deoxynukunsﬁﬁﬂéﬂ l@ﬂﬁp?i?9a9689§ﬂjﬂﬂ SgafﬁﬁfﬁéfI%»;? §f¢¥%¥8§¥8 §hvs) v

14.1 of er obtai ned above
of dlgsopr%p hE?ﬂ?Fﬁﬁin§‘¥sse§£ﬁ¢rﬁ¢%@@@@@nanOBth@xxuspﬁnsdomnand

agi tation we sayepeUeouh tROrfdm hoprs pageroa fid rages al POSRLEEE 8kiqg
ambi ent salt (Example 14). The dihydrochloride has the advantage of
having a better stability and solubility in water. 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




tenperature. The honobgenous reaction nediumis poured into one litre of
wat er over 10 minutes whilst noderate agitation is carridlungt2006he

suspension is agitated for 2 hours, 20 filtered and the solid washed with
water. The solid is dried wunder vacuum roomtenperature then taken to
reflux in 100 m of nethylene chloride, “0nder -nitrogen whilst agitating’

for 2 hOurby(éﬁ63re@@lé@“@gdbyléﬁoefQ&Hﬂﬂ%@% @%agg n% %g &%Str[etﬁygé !

illterlng

hour , agltaE ﬁ ﬁ 1
times with methyt 2nereh? r?%le and™heir5r gt ienieredienubs atos baindmaperat ur e.

26.9 g of expeiend temperetuis, obdH f id Yield
spli on ui Sesh iy pneah?éﬁmc_? £&r bcﬁ{aggm%ﬂdam |

91.5 %TLC ¢ | OV 254
CH2C12- Nem%?ee’?”}%esﬁ%k C&?\iﬁﬁa ew%%\)/ < i ne:A %réjgsﬂ)n% 8961A) g
4. 41( 1H) 21.98(SH9hty muirdnatprict ioleba ihet? ((HH)chb %ﬁl%ﬁf@fﬁaﬁ% JZLSI)(,lH)

3.86-3. 70 (2Hd1id fg?d—iygjrgoxy horm tyr05| ne 7.36(1H), 4. 23 35(
253246( 698§|—?3 H; Serine: 7.40 (1H), 486(1H) 3.66-3.60
2H), (3HydP8e/ Bt hy Bﬁm ) aa (aAzaB(an 47061¢2HEP 2A§8B]61H)4Hp 99

3. 25-83.(83 ; 2 L 7 (4B
3H), (Ao =< 82N (GiRe ) >2k; 71985 Ilisn) 16,8 i“ggy aRopdd (19

romati c a

.96 (1 47 44(1H), 1. 98(2
( Fi)?[’gf?’ A)HH)?’E‘B (2H§ ;Doz (2I(—|)H)4 00 (2H), 1.72(2H),1.41(2H):1.28

98(
(2FD,1F%@ (2H), SL@Q@ 22chylaﬂiéﬂkb 0.86(3H). 5 Route 2: by the activated
of the activated ester

ester -of isolat U,eS
55 oxo- pyr rof 1dind 9 SHEy PRUBTHRrey oMk b6k af naciets of
deoxymuluncandin® prepared according to Preparation 2 of

WO 99/29716) and 14.1 g of the ester obtained above in 60 ml
of DMF are introduced. 6.7 ml of dllsopropylethylamlne is
15 introduced into the suspension and agitation is carried out

\l wAA

for 24 hours under a nitrogen atmosphere at ambient
temperature. The homogenous reaction medium is poured 1hto
one litre of water over 10 minutes whllst 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 vacuum at 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
pProduct is obtained in the form of a. beige solid.
Yield 91.5 %

_ TLC: Rf :0.13 51llca plate; development UV 254 nm;

‘30 eluant CH>Cl,-MeOH-water: 86-13-1
ygg. (DMS0O)
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 (1H), 4.03 (1H), 2.38 (1H), 0.99
(3H), 3.25-3.93 (2H), « ornithine »: 7.98 (1H); 5.16




9.3 g of 'octyl oxybi phenyl acid, 93 m of dichloronethane, 3.8 g of

N- hydr oxysuccinimde, 6.3 g of EDC 10 are introduced and Salyne200®n is
carried out for 3 hours at anbient tenperature. 6 nml of water is added,
agitation is carried out for 10 mnutes, ,foll owed by decanting and
reextracting with 45 m of dichl oronet ha%% The organic. phase is washed

with water (13nti ey, and drg oyer, .1 di ymggul After
bringing tq dﬁyness uﬁdeR vacgﬁﬂﬁl g544 5(fﬁ@(pgctéd(Bp@duct i s obtained

in the forfiromatdcy sngy ectyilaxy 0@919% Mae CRE13: 7872- 1285, (AAGBB' ) 4H;
7.6-6.97 (ARHBR' )7.0H, (2H)2 42@o(t(2H3H)a 3293(2ﬁl?r0ad)414'z*zn 8§ ;ééw' nt 2H);

1.45 (m 2 3H Sta e 2 ation
su00|n|n1dﬁ2Héét%r&§)(gﬁgpaﬁeé atioltd i &-2 é@gpveé BR 63H - of DNF 2.42 g
of "nucl®us of R&utieoRynbirukhandiri éﬁéﬂpaeedrasgoigb;ngté@ Av&par ation 2 of

WO 99/29716) 6 L o o [ et hylam are r1niroduced. The
solution is agltg%§%~£on§!§Eﬁ%ﬁ%§ i 3f 1V?§ﬁ§e?§ tefe. 35 m of water
is introduced a%d5a§i?§PEHYF5011daneléU-@utylcnybimeﬁyIﬂ4i&&ﬁhﬁﬁylate
tenperature. Afges é%f'&é@{/lagybﬂéﬁga 11815, t& # %U‘Ffrl n 30 m of water

under 'agltatl n for hours 1 n I on"vesse owed by filtering
and rinsi ngti{AromeEhanghe3 Bl gdof sNdrydroxmelercinieiden - iugnqﬁuEDC

t enper atajraranﬁuﬁr&ﬁuge@fa@dp@@i@ﬁtﬂﬁ:@%tcafﬁ@@t&h@%f s RO,
bei ge SO|I§imb35 Ylteld 98.2 % Route 3: nt hesi s by direct actlvatlon W|th
DMIVMM 2. 878 o de ot THeEhi n (‘H’ébg%t%c’eﬁ'oﬁ dpdo agit@ddoa iien 2 of

WD 99/ 2971@6)r1szEdj|<89DIfmd 10 Ridutrds of fdt ToMed Ppnadfibing 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.

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

F

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'




15 pyrolidone. 1.12 g of octyl oxybi phenyl acid and 0.95 g of 4- .
(4, 6-Di noxy-1.3,5-triazin-2-yl)-4-nyl-nmorpholini um chl ori delune300eN) is
added. After agitation for 24 hours at anmbient tenperature, the reaction
mediumis poured into 133 ml of 5 water ymder agitation. Agitated is
carried out for 20 mnutes, the solid is filtered and rinsed 3 tinmes with

wat er (3 tbyeslideme, Aftkr gﬂqﬁrnptynbeb&phgﬂyyﬂac@@Cana.@Qgg %fogxgeptéd
product 4 i@q,oé)l@ixg@%i fhe f _erD.q;‘_,_zb_ei e solid. Y'hgld 73.5 9% 10 .
11).Second stage: defydration Iei(ao ai niyn]g & COHp SFENSL Inf PR hd ofide)
1-[N2h[4'igﬁi}é&ﬁﬁqﬁséfﬁdpdAﬂ|ﬁﬁ§ﬂn]agiqaqﬂnnﬂﬁ@uymk héu@ﬁoat-ﬁmbientd -
orni t hi nej - Aol PR o | -5-1-setine- | npocandin B
15 Rout 1:«H%§the conpqund_oft?Sbh&Fgﬁ§ﬁ1pgif%uggggéng9 %ﬁgngtpgn
1-[(4R,%ﬁ)WE¢ﬁVﬂHH%V?5ﬁﬁH%§¢NQHT[4ﬂ¥¥kﬁﬂ§ﬁdo%§)pa;xied-out for 20 .
bi pheny! ] - tiylultear, by Jsdlier Aist Finebydd 4nyir - ;
hydrOxyphqulkE%k&pﬁe%ﬁine]-%—L-s rine echfﬁﬁgéﬁgﬁﬁ % ti%e |Y%t%)W§§§rg of
product I11'a oBtarndd M t hBIFEFs T¥iRGe Undlerqvasuipedt i 10 5CH721 p6rgsobf
met hanol . 2ZPBcgedf prpdudicniduins pbtalivedeiautRBoRstg 46 Beded i§108e go -
whi | st agi takhpg7and gagitation is carried out for 6 hours under reflux
(420 ggg 25 for 12 hours at anbient tenperature. Concentration is carried
out unddr EL:uSRePRI sbagesi dehyvdvations (oheaididy did%ﬁd%er i s '
- added. Thefsh@RRAS(@Pa)S agitated for 18 hours. The solid Is filtered and
ri nsed tvvi]g_(_a[%Lg yater, _After drying in an oven under vacuum at anbient

t emper at ure, ?075°§?$}°€&bé5¥ " Peipkenyl k- blyHigrdbdny tlrdlfaxonlof a
bei ge powﬂ%rnlthine]—4'[4'(4“hYdr°xYPhenY1)-L"threonine]—5—L—serine—

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




Yield 94.2 % NVR (DVBO) 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), 3.67-5UMé208¢) ; -

f3Hydr oxy hono tyrosine 7 32’(1FD 4.22 (1H), 4.18 (1H), 2.51-2.44 (2H
6.5% (2H§l, 6. 65 %IZH), 9. 03 (1H); Serine: 6! 36 (in), 4.87 (1H), 3.58-3.63
(2H), 5 June 2006 16 (3Hydroxy ynethyl }ollne (14, (1H), (3H); 5 (2H),

t ur sgt Hea aq equs sol ution of
gtz)gl) umloaggﬁimmw&?&ﬁ@&t g);r%(i'&h:é{ atﬁl tg(r% |(§H)|’n & HB F( 21 %eggu oxane is
11") ( 27 144D o 3H)°rIthln§ o4 (288, <<

distilled 4.
olr?n t hi ne- >(>1H}7, 88. 94 am)( AH) 06 (QG{)(,ll-g) 508. @@1)&1@ 43461@ (g;H)%%g (1g|—|)

h
% 83 (2203 { %521%7% &iﬁﬁéﬁ (OE%Q o OCE@oxY. ?1?5‘1“287( 8, 0.87
(3H). st ge(22ﬂ dehytdt at3ton 2/6553 (@HOf, r?etolﬁzom'elﬂatt,ed poodeay, (Ll f3a) obtained
e eyl Sortimo, \qed;g WZ%)B estzgf égl a4 Toue Zglégﬁmu@ Q? {81 enperat ure

oxyi sobutyryl bromd e oVefr
aﬁszh éoes Y %ﬂEEZE__ de dratlon

265.3 g of methoxylated product (IIT'a) obtained above
_ is dissolved in 5.3 litres of dioxane. 71.8 ml of o-

10 acetoxyisobutyryl brémide (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




not exceed is added and agitation is carried 4.1 [itres of a bicarbonate
(NaHC®B) <carried out for 15 -under vacuumat a is 30C. 3.52uhet0es of water
out for 15 hours at anbient tenperature. 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 formldf an ochre solid. 20 Yield 97.5%

Fout 6 2:  SUBFETEGL R Onrar oDt 207 1TR) O b sl 4P Saele d pyceve.act | on. of

Route 2: startin rom pfoduct
Al BB/ Myl 2/ df@%éﬁ‘éeQSbEBdiQStglbinglnhwmouadfmgmaﬁj unmdoadidel voluspeeaded in

500 M of dj t f 30 t 12.25 m of
oV puae and SdlL ai%ﬂptBjB(iQh i rﬁoq’?rr g&éucefng)ﬁ(?thgré%?%%étgﬁgpens| og

a- acet oxyi spbutyryl bron de

i s agitat ed"RtC afbf ehit® Mafrer f orAﬂl‘-BélTnmmsemg wd@h( DMFR) aghtai-thee in
the firss AsotatiDsd Q£u150fc9:01f HapduCtry StRgy diss Sf‘l'l‘é%‘}ed”aﬁgo E{lﬁ8§5 »
is rinsed W

di oxane is &ﬁ‘ﬂid over our and. the additi on funnel
of di oxane. % hS| i tat sFiegt forg 24olponrat uafiBirefacuun at
t enper at-ur e30 ACsoIéLﬁ ipmbiedpegteld padidust hiscabbaniaks dhssakvedrihnop0 Nl of

water is |rg 1 gyer 30 35 mnutes (pH 5-6 at the end of the addition).
Agitation is Tarried out for 2 hours, followed by distilling under vacuum

to a residddiehd| B &f 250 nl .at an |nternal t enper at ure of
10" The product is then crystalllzed according to the method

described below.
‘Route 3: starting from product IIIa 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
725 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 purlfled by crystallization accordlng to the
method described below
Yield 94.5 % solvents not considered
-35 Crystallization of the product of formula {(IVa) obtained
above (route 1, 2 or 3)
10 g of 1-[N2- [4'-(octyloxy) - (1, 1'—b1phenyl] ~4-
yllcarbonyl]-4-oxo-L- —ornithine]-4-[4-(4-hydroxyphenyl) -L-




| ess than 35C. Atnospheric pressure of nitrogen is 5 June 2006 17 .-
reest abl i shed, and 200 m of dinethylformam de is added, ShinE@aed by

distilling under vacuumto a residual volume of 250 ml and this solution
I's poured at anbient tenperature into 2,8 litres of water. After rinsing
The solid is filtered and

with DMF, agitation 5 is carried out for hour

rinsed w tﬂljﬁ@éﬁne]ﬂ.’@_ﬁﬂééﬁﬂé Hl dqnfor bg: under acuum at- 30C. 46

SLGe% GPPY S YEQIES 98. 6%

g of expect é)roduct I's obtal ne

10 The pro i t enl%r%ﬂsgt%ﬂ‘f%@vmd* dhcwg:,t cmrtdee: mguluadlodeaﬁﬁl bed

bel ow. Routaanhﬂlersi AP {08 B0 GH4C by b'faqgme%' (Ji.orﬂla[gi\tl 2 gge by
tal ne '

t he actlonnrpg(g%r C]—VMIZ I\/EKlOgof oduct
di ssolved i I YRHEEhPIE kB0 BE oCMEK) ObnaQBGQ eccandydgous

magnesi ufm |tc§d|m>e1‘t@md 11,0 2rriorof3)I\/El§ ahﬁrbﬂhb@duﬁﬁé a@&’lth%ibﬁr‘ls' Safpikled out
ooling down to 20C. 3

for 35 m nygs | te atyre, followe
m of a 33% solﬁlggﬁggﬂs FiBr %%EAtgé—f“fls FnFF8588é5¥1 e1§u§%1éﬁ%‘ii'éﬁe‘iis :
agitat ed f &PIM1IgglNogveraR POGrs10 At bheaesatufatnd aﬂug@@@c§ﬁ6w;|on of
NaHCO3 ( sodigifralRiiear an@ta%)f LS e t 0 ouf, for, 1 hour
at 20C (digsal uti ong_l he. sgl ut ?gg ?grgg%rgéug ‘?‘r‘?qb‘f jéjﬂapé‘?nd\’?%r
hour s whi | §“dF PP EnUlFﬁe3NEP<I“eﬁnh@zrmila@ﬁuarcatozwtrllk.st iAftadd adrying

carri ed®butinter2bacesinddal aMbhéie SémPdOafihre fréé(o)f rﬁ/vaé)&%] Spdded and

distillati o I n dtoare3|dual vqurre of operatlonls
repeat ed t%?o&ﬁc hg‘%sﬂégiﬁg?gn 10 sEheyderrn o f bl emtcavstsdrsat ure and
agltated oVeehdghTl ¥he solid is filtered and washed with 3 tines 50 nl of

water. Aftefc: 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




30 drying under vacuum at anbient tenperature, 9.3 g of expected product
Is obtained in the formof a beige powder. The product i s Slunef208él by
crystallization according to the nethod described below Yield 94.5 %
sol vents not considered 35 Crystallization of the product of fornula (lva)

obt ai ned above (route 1, 2 or 3) 10 g oft?

1-[ N2-[ 4 bi ph l]-4-
yl ][car [bonyl y%oﬁg‘)ﬁ o’%‘?ﬁ%‘?@]ggy‘ﬂ@(m%ﬁﬂﬁkm&ﬁ ) 138 Jinef2006 18

t hr eoni nej - @lacsellameM|mrtdi§chh(@btﬁi rlegin@bg_,\fe,-rgfoqtse adbed OF 3) is
l.ent tenperature in 30 m

di | ved d t at
o:‘szsrr;'?hyl rmam el(sijl\ﬁ%erj‘:ﬁgl atijgmfan Oéjtrorat(ér%tziloéjé’l”%@yproduct

obt ai ned ace@?Hingy Hwo toolt’ds and 2 CH0131)t31081 ot 1Qduced o&n@;o@ﬁluhat ion is
carried .50utyd A RN et gni IS | duced
A c?r lSidet e end}goc} qtnh;ekcql n 8% glbl oft® a e atV6h 13

regul arly over 2 hours. At
carri ed out™fYitery hdiles rep@tisme anasii v IltSerleﬁg tandisenson§ i blied® BDmes -

10, of avsironids i affkeroir woho SHOruRAeE AL UV 81 caRALea, LePer at ure
te crystals

7.10 g of - %ett % Qroduct is obtained in the
Yield: 71 f- Loprigeste é g}é’l“%@FQ'BﬁIaU&’rQ%hMﬁi1§gwﬁBFlL@gpﬁ@se
CH2Cl 2/ MeOF Weavens, 861 3bkedNVR. d(LEWBO i KT anabRevadudd £4H10 ﬂ158f(€-11r&

(1ry, (S rbgte hind HOLBIUENAY BE, 7120 (2! aqdvath feaPobithey - 4 s
20 (1H), 2d4§sglggd(gpb806m960€2w@te6,661$€tﬁ11§b(Mhdéiﬂvacﬁﬁmlﬂ@ al. 74
(1H), 4.96redsidhai3vé2uketds E8HNET OXYL YEBLIY! ¢ methanol and 128 ml of .
ethyl acetate are added. Agitating is carried out for 10
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 residuel
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 necessary 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




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 (5lkne2p082-3. 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). I1l: Third stage Reduci ng ani nati 88 of the conpound of fornul a
(1'Va) and offal P oun%of for%% f)

1-[4-[(2-am noy am noj - A Ang vy P4 Hvilosampncsd IE’G%Ie]lQ&hb‘onyl]
IIi or ni t1 hi gef ﬁ{attl(m mgmm%meqde)d :t\? tﬂtrelc;cym@egs&oh- &grd %@ﬁﬁtﬁhaﬁciald: n B
out e Qgipct r abt ai ned accordi ng t e

and 2.52 m _of Jéﬁyl enefog:lf aLne’ltorye&Hare(a SSorve teWp§6a g Lowe

t et rahydrof{Fr]d%?I(rFFF)a Wasth 1ag) twattlhng!aft@tr 30Thenubés tie iﬂlhebtlveddby

ni { T OgeNSash i ARGk geMRY MUCE: nbepRkY! 8 0f 10030 Oy i tanium
tetrachl ori det di siol v%d in 80 .m of IS 30 mnutes.
Agitation i"SEREE &tltgaj'—&nészggacfgtﬁrgﬁeg_i ﬁ@udrifbf-’b‘@v@ddby gaohimg down

to 5C. 3. Zmitlm‘ut gkaekdlingcabi*c.acpd, QBSéobfeéxb@cé@d”breﬁu'&‘":lgS added.
Agi tation igscahriyed out for 1 hour at 5C  followed by ~cooling down to OC
and a.solution of 1. 04 g of sodium 5 cyanoborohydride dissolved in 24 ml of

THF is added ovBputd 3mi nutes. -The reaction mediumis left to rise to 5C
over 300 M nut egs804+ fGh L EEE t.his t erature. Then Ieft
: G nd Mln PERILALLES & iR MBS A ia i

to rise to anbient tenperature
di stilling undeFedaEirmn f@‘mpwd@ftfmuxa VBI''ade, adding a sol ution of

7.2 g of sodi unl-b'[g:a[lbgma.tﬁnmm Qf iJd1ng under
me of 80 4 (#%cﬁg& ﬁand 128 m of

vacuumto a qg Vol
et hyl acet ate a df]t]e{?tatlﬂﬁb’}%l]cérﬂ%féume‘]oﬁﬂ[@-ﬂ—
hydroxyphenyl)—L—threonlne] ~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)




m nutes, followed by decanting, reextracting the aqueous 15 phase with a

m xture of ethyl acetate / nethanol and distilling all tHBeuaegeos c phases
under vacuumto a residual volune of 40 m. 40 m of DW is introduced and
distilling .is continued to a residual volune of 60 m. Thi-s solution is

poured into 320 ml of water over 20 m nuds and agitated for 20 15 hours at
anbi ent tenperature. |If necessary the pHis adjusted to 9-9.5 wth dilute
soda, followed by filtering and rinsing with an aqueous solution of 1.2 g

of sodium Dbvgar bwﬁiﬂa(gﬁgeg Piriff dL8: S Wy %ﬁ%é@g%ghg e} %E‘FQ.I nggdle:]

vacuum at STfor %o %5&)& of. expected crude 2 IS O
the form of TRATE RrEhned REsEusln (gegordingn o Rout e
2: 10 g of 1:¢let£prbdl2:tor)f3)f (}mmlsﬁeﬁéﬁét:ﬂhi I athd twd 3¢Bme32 Bl hnbSB

i nt r oduced itro en atrm here. .into 60Q nl  of HF
20 g of % &Dd? é%l‘%\‘/&e hen % ﬁﬁﬁreﬁelﬁ’i BRer&iqRd¥ i nal Iy
110.4 g of %t#’ﬁ'rﬁlt‘#qr%%ﬂte lofprlot [4rd- (tie-lani:tyﬁylldemam]&ude(n[-ﬂhe

h S 1
ol Towed by SeIE 151 MHEH O AT S B A s e n®a P 8,

f ol | owed by 35 filtering the nol
filtrate iS4 IFPhepvdyieddrasndne) aSabmsarine enhennaandianper ature

of Iess. than 40& PE@RhFomoT.ca29at ubatRe §QU§QH§1t§8hH% ggtg‘;)t Z?n PEni | st

bicarb t sl q ontg the re une

agltatfgg 6%k qg%gffﬁ ﬁhé@r&éﬁnﬂlésﬁﬁﬁhﬁienﬁlFP@QFF@ﬁ &bdht is added to

t he suspen@D@moandra@etaﬁn¢ﬁmeshaﬁa&rKeﬁ—ﬁgtefoq516t9951§0§@aégﬁaéﬁgc1d
th. water, The cake is

it shol ved ) BixBUEL Y pobitE’ bRRsRTC 1R Alabher soRbetn st
above (Stage 111, route 1) is dissolved in 126 ml of a

. mixture composed of acetonitrile (50) ~-methanol (7)-water (5)—-

15 TFA (1). The solution is filtered and 86 ml of methylene
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




methanolic filtrate i's concentrated to dryness under vacuum without
i ' ted duct is obtained. Bauhe 28040
?égfgfﬁgg ggcfhg?iﬁ?e?nggigﬁgegfethgrfeducing am nation reaction gconpound
of fornula IV a) 1-[4[[NLN'-inlﬂazoiigiEEL-?E-[[4'-(octyloxy)[l,l -
i -4- - L- nej - 4- -(4-
E;grgggkLeﬁgri!g?Iﬁfggn]ne ?;g%%%%rigﬁiﬁﬁginocandin %ﬁ%ﬁ é@;ﬂ;ﬁgqsion of
| u 1 I e axpedteds® is
E?ﬁhmgﬁﬁm% '12213”;332217@1 f@%mEtiflgaleaf&_?&%@?u?fﬁf%???ﬁegtig%?ﬁ?gﬁ T‘r?%‘m:
[ | ‘ ation is c .
?genLoF{dd:§§$¥%fﬁép§%t%§dhr ﬁggﬁﬂggggr | times with diethyl ether. After
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Yy oxyor STHRATEPTFY I(‘fﬂjm-'n}.té‘énz.l 74-[4r)(4-hydzoryphensl BSL-30 3.66 (2H);
! Ly oxy. fobamecmimaein6e Lok st behinbeablih, 5. 17 (1), 2.46 (2, 6. 96
y5_ 2 SehLine: 47 (1 4.84 (1 3,65-3.60 (2H), (3Hydroxy
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and ot ylosy. Skalared. a7 SI5RESeR o) SArbigy oduyFor s Rbsigtes adtnn
ih720€2¥D?§¥F2?g$négn§_§§;b4ml of a saéurated 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 ére combinéd, decanted carefully, and
distilled to dryness under vacuum without exceeding 35°C.
'143.7 ml of water is added to the dry extract and the
‘suspension is agitated for 30 minutes, followed by filtering
‘and washing with watef 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%)




X 2H), 1.29 (2H), 0.88 (311). 5 June 2006 21 IV): Fourth stage:
Purification by chromatography of the conpound of fornulégmheﬁoabtalned
previously (according to route 1, 2 or 3) and separation of the two
isoners A and B (A5 or B corresponding to stereoisonmers Ror Sin position
4) Di-trifluoroacetate of 1-[4-[(2-am n@;al)am' no]-N2-[[4'~

(octyl oxy)[1, 1 - bi phenyl ]-4-yl]carbonyl]-L-ornithine]-4-[4-
(4-hydroxyphenyl ) -L-threanine]-5-1-serine_echi nocandin B A Prochrom LC 200
col utm i s” conditioned wilgh 2.5 g QBeOJ_.Q Mg &5&&1763 silicha using a

met hyl ene chl oride (43) [_acetonrirTte {50)frethanot ’7) wad er
(5)-trifluoroacetic aci ¢S (1) nixfirB28s rra'i)ﬂ%-fp‘halse y of. the
conmpound obtai ned abovey(Stage b, zg@ute ﬂ)51§ 4hssolved in 126 n of a
m xt ure conposed of aceffgnriTrit eﬁ{ﬁoz methenot ¢ 7)—=water—(p) 15 TFA (1).
The solution is filtered~and .86 lv]IQe M oride |s added.. This
solution is injected in{® the CDOunn..Hl*NdH]détégﬂ&jed put a flow rate
of 76 1/h and a pressure of I% pars. Detectiom s carried out at 280 nm
followed by distilling the collected fractions under vacuum 20 at an
external tenperature of |ess than 40C. 36.75 g of product is obtained in
the form ofyrigye I 0 sonerjc.rat AlB =99, 3/0.7 V):
Fifth st b r?%#%%?%bnigggch%gig oﬁ?aﬁﬁ? 6#Y?ﬁ8°h$°rf?l??b%}oacetate
(elim ng fArordleride of| F.—sI425(&-ﬁnanbybha:hﬁn&])—nm-um'+s condi ti oned

with 300 g (aatynaxg;dmhsiﬁhQﬂ&iPQSLyf'f’ c%g%ﬁ%llsﬂ Bithfnel 2 Anpes e

(90) - aceto I l.e trifluoroacetic Frre-as
phase. 36. eay{) oETEPﬁ%GnhE%DE5rh“¥¢E&n¢|¢@h1m¢w¢ndimmﬁaphy is.

di ssol V_éd in a MOX6Bre €ONPsmsbined Ihodirded 1r9ftl‘./@t;‘?fec(e%9)n§lcﬂ% tydle
(10)'tr'leféQéﬁ@éacigcbg3 ml of methanol whilst agitating for 30
10 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 '




(0. 1) and 26.8 m of pure acetonitrile. The solution is filtered and this
solution is injected into the colum. Elution is carried %lne®00th water

(90)-acetonitrile (10)- trifluoroacetic acid (0.1) in the first instance to
renmove 35 the mneral salts, then with water (50)-acetonitrile (50)- ,
trifluoroacetic acid (0.1) to renopve theZproduct. The fractions collected

are distill !”ﬂq Vi m gt .an.external, tenperature of |ess than 40C
The resultéﬁ?ll|rﬁ%ﬁ%é%%ﬁénﬁ?!%%}&ﬁl(gﬁéglﬁfygéﬁﬁﬁPﬁﬂ‘Ng"ﬂiébhiIized. 15. 59
g of lexpe]gt(@(?twrl@mulid'-ﬁbmen‘ | ml]i-lﬂ—ﬁrll@c/ﬁ&bﬁih&fl.]aFGekﬁmﬂﬁiﬁi@%L@;ﬁﬁtid

i -salt of (BEfvdrbs In%1h ki 7.99.4/0.6 Cunul atjve yield of the two
chronatogrébhfgé: 53.8%@§1% %ingég?l?%z éngnﬁeféﬁﬁchhﬁ9°é89§19%Qﬂ):Sixth
stage: Return té-7Redb@fethe compound obtained according to Stage VII .
1-[4-[ (2 awsnaykyanived] iN2al hdxe (Pt YE 02 , 15 - hiep .
yI]carbony&b-E-o%ni%hinég-2-L4§§4?ﬁy%$o§¥%Léna})$E ?ﬁggé%%%ﬁi%%:iE%erine,
echi nocandin* B 10 4. $9™yngratheed c¥peeind whihe nkeatboyeunder tief Fux m t he
| yophi | i zed7@i 4f€} | ubgbraeiaheisatdrrisd dbgsokyet s milddeds 48 £f er
Agi tation L e for 15 mnutes under nitrogen and 57.5 of a
sat ur at ed Sgﬁ‘ggﬁléé s’g?%ﬁ:%?\nolf‘e ]s%ijtﬁn%‘?%ﬁ?‘gdi”%‘f% tQ *aoﬁé%_cm@r 1% ni nut es
at anbi ent™iButesperbrifbativn tie icariiedarut editutdf o5 kg haurs. 430 nd

of an ephydr €1 2t £/ et DAoL udR Xt ‘ [ dded and, agitation.is carried
ﬁgnut es. The ,uppe‘%ﬂ%'r gfagr{'ﬁco eé]ab?e%l%&d@cgarﬂoé‘ﬁgm%lé’q@ous

out for 15
phase is reesft rittte B QiU e and @ idmtdry | faar &t atoerv(=8)1-5metinaitels, ( o

Gi st Fédﬁgﬁﬁﬂﬁlﬁdﬁi’?ﬁﬁfﬁ%{ﬁg3@%3?%%%&%%22{% Y o of vater
s added (5 & { FiFUReto a residual volume of 55 ml
whilst allowing the temperature 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;A6.97 (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)




suspension is agitated for 30 minutes, followed by filtering and washing
with water until there are no npore fluorides. 25 After dry\iametdoessolid
under vacuum at 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 % heoryfound C61.02055. 3-55. 1 HO7.224255-7.4 N11.43710. 3-10. 3 FONot

det ect ed Vl#l% Seventh stage: Salification (hydrochloric acid) .5

D hydrochl ofifde of 1-[4-[(2-am noyl)an no]-N2-[[4'

(octyloxy)[1,1"- b| phenyl] 4-yl ] carbonyl] -L-ornithine]-4-[4-

(4- hydr oxypg ] %orrﬂar}:e - S L-serl ne & hi-nocandin B 10.53 g of :
conpound obt=a Hr—tre—PHeeeat e 2 350l ved in 263 nl of nethanol
whi |'st - agi t'—'éﬁh]fﬂ;]:ff e 30 P@anammtatlnam ent tenperature, followed by
filtering and Ll 12146 m of nethanol rri of 36%.

hydr ochl ori c aci drﬂ:iilso aggegj agl ta |on and under ni troger%12501 Yanbi ent
tenperature. Agit&¥CéRiP8tcarfA-&d out for 30 ninutes, ¥d |l oned by
distilling Uefta(illy&@fs_%x@ﬂg@én\t@c%‘ﬁ@hréﬁ wehbeyt neyaeealinggBatyafle dry
extract- is taken up in 105.3 m of dii sopropy OXI € suspensi on
obtained is agitated for 2 hours, followed by f||ter|ng and washing with
twice 21.1 m of diisopropyl oxi d_e.. After drying the solid in an oven
under vacuum at 40C, 10.52-g of expected product is 20 obtained in the form
of a white powder. Yield: 93.7% M CROANALYSIS: (water 5.75 %




% heoryfound C57.254.3 H6.957.4 N10.739.8 O 6.035.95 FONot detected 25
VII1: Eighth stage: Crystallization of the hydrochloric ad&idline2806 5 June
2006 a 24 Di hydrochl oride of 1-[4-[(2-am noyl)am no]-N2-[[4
(octyloxy)[1,1"-biphenyl]-4-yl]carbonyl]-L-ornithine]-4-[4-

(4- hydr oxyphenyl ) - L-t hr eoni ne] - 5- L- seri né6echi nocandin B 2.75 g of the
conpound obt ai ned according to Stage VI 5 is dissolved in a mxture of
235.4 m of acetonitrile and 14.8 m ofadmsi neralized water, while heating
under refl tion is a.rrle out for 15 m nutes at 77C then
the reacti ger(l %%uefﬁ? sfd(?go &d STt Grapopsdsyofytermulg tTdtion is
carried out with 41.25 ng of 10 cr st |Ilﬁﬂ conpound, followed by cooling
down regularly to 20C over 30 mn hd agltatlng for 2 hours 15
mnutes,.to allow crystallizat] o d el op. The suspension is.

concentrsolt ed under vacuifinto o residual lvolume of 55 m  whilst allow ng
the ‘tenperature to rjse f; 7 to " R5 Normal pressure of nitrogen is
re-established, follbe by.;poollng to OC over 20 minutes, agitating
at 0C for 17 hours filte |n undﬁg ipgen pressure and rinsing with 11
m of acetonitrile.. After dr ﬁ’g t crystallized solidifn an oven under
vacuum and at 40C f or 24 gf f 20 expect ed product i s obtained
in thelBorn1of a whité? % Nﬁ Ilne \s

H
"%Q
H z OH

“OHC

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 (I1)

HO  oH
HO AN S
| % £ .NH
H Clu K 0 2
25 o 3 NH 0

(IT)

30

is subjected to the action of an acid of formula R-COzH, sald
35 acid being, if appropriate, in an isolated or non 1solated

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




Yield 83.3 %HPLC. Rt = 5.8 (isoner A); Rt = 7.1 (isoner B) Kromasil C18,
15 cm 4.6 nm 5 pm 25 Mbile phase: acetonitrile-water- TRAUWE28060.1 210
rim 35C, 1 m/m.. NVR CDC13 9. 07 (n) 1H; 8.48 (d, j=8) 1H 8.00 (d, j=8)
2H, 7.96 (d, |j=8.5) 2H, 7.71 (d, 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 27=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*&)_@@&1; 4.26 (M 1H, 4.22 (m) 1H 4.08 (nm
1H, 4.01 (t, j=6.5) 2H, 3.88 : HT70 () 21H 3.51 (n) 2H, 3.48 (M
1H 3.31 (m .35 2H, 3. 280,,(n') ; 16Jkn') 2H, 2.53 (dd, j=6 and 13.5) 1H

2.44 (dd, _j=7.5 and 13.5 8. 27%M AH 2.25 (m 1H 2.15 (m 2H 1.94
(m 1H 1.74 (m 2H; 12 HWH, 1.220to 1.40 (m 8H, 1.13 (d, j =6) 3H;
0.99 (d, j=6.5) 3H, 0.88 (t @) BNJun®!2006 25 3H Exanple 2:

Phar maceﬁtl cal corrp05| tio abl ef,s e prepared containi ng - product -of

Exanple 1 150 ny Excil$ Ehi NS q.T\1HCHDet ai | of exﬁ)ﬂf starch, talc,
magnesi um st earate 5 June 6 H6 Cit 1) Process he preparation of

conmpounds -of formula (1) HNC bld_l—l B "Oon-N
O H

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
HO 3
20 % H ,ll
N R
Hach. ""H 0 H
N o]
o HN ‘OH
H on, (TII')
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)




(1) 10 15 HO in which R represents a linear or -
branched or cyclic chain containing up to 30 carbon atons JunptZ0ddal |y

- containing one or nore heteroatons and one or nore heterocycles 20
conprising the followi ng stages a) 25 a ound of formula (I1) H3C,,, HN

30 HOis subjected to the action of an acid of formula RRCO2H, said 35
non isol ated activated form

acid being, if appropriate, in an isolated or
in order to obtain the conmpound of formula (I111) 5 June 2006 27 5 10 HO c)
IS subjected to an al kyl ation

if appropriate, the conmpound of fermula (111)
reaction of the al cohol |n QR?TTiT ij by the action of an al cohol of

formul a Al k-CH in ' g
ch<C:T/<;
‘ 5 |

"HOHRHC .. / P. u\

(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 (I), (III), (III' ) or (IV)contaln an R radical
30 representlng the following groups:




15 the priesence of PPTS, Alk representing an alkyl radical containing 1 to
4 carbon atons, in order to obtain the conpound of fornulsaupkl2bbg 20 25 HO
30 ¢) the conpound of formula (I11) or (Il1l") is subjected to a

dehydration reaction,, in order to obtain a conpound of formula (IV) 5
June 2006 28 5 10 HO d) the conmpound of 2%rnula (1V) is subjected to a
reducing am nation reaction by the action of ethylene diamne in the 15
presence of a reducing agent such as NaBH3CN in the presence of a Lew s
acid, or NaBH(OCOR ) 3, ;,enting Boc-L- Pro, Bzl-L-Pro or any
other optically active_g - %§ as any other chiral or non
chiral carboxylic acid, \ 6 obf&l'h the conpound of formula (1) as
defi ned above, 20 conprising a majority of one of the active isoners, said
conpound of forrmula (I) then belng subjected, if appropriate and in any

appr opridate order, to the ORE Ofr he foll owm ng operations -
chr omat ogr aphy 25 - ' :

i0 f a base - salification.
2) Process as defined in e COApdunds of formulae (1),

(rer), (rrrt) or (Iv)ycontain an Rradical™ 30 representing the foll ow ng
gr oups: N
: ' OCSHH
. - __< >_<\ |
7 o 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)

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
conpound’ . - '

(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')




-of formula (Il1la) 20 25 HO 30 c) if appropriate, the conmpound of forimla

- (l111a) is subjected to an al kylation reaction of the al cdhdnei2006position

.5 by the action of nethanol in the presence of PPTS in order to obtain the
conmpound of forrmula (Il1la") 5 June 2006 OCSH17 10 HO c) the conpound of

formula (1l11a) or (llla') is subjected to ™ a dehydration reaction, in order
to obtain a conmpound of 15 mula (Iva), Ow (lIVa) HO d) the conpound of

formula (1Va) is subjected {o0\a Hducing anination reaction by the action

of ethyl ene di am ne 'ﬂ t he ypres nc-'of a reducing agent in order to obtain
t he conpound 35 of for%mla | a) gsN gd above, conprising a majority of

- one of the active igongr s~ sai d 6QAPO -f formula (la) being subjected
~to one or nore of the N ng @ne 0§3R, operations - chronmat ography
- crystaklization - the_gé%*@n BN a Bﬁse 5 lification by the action of
- hydrochl oric acid. o _O=T>T*\ OCgH,,

10

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)

(“ 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




5) Process according to claim4 characterized in that the conpound of
formula (la) is successively subjected to the follow ng dphmatioofs: a)
purification by chronmatography on silica then by reversed- 10 phase
chromat ography using a m xture of organic solvents, water and :
trifluoroacetic acid in order to obtain BRe trifluoroacetic acid salt of
t he compound of fornula (la) b) the action of a base, for exanple, by the
action of aperauesus sol ution of soedium bicarbonate, in order to obtain
15 the _corrpounﬁ of formula (la). in the formof a base c) salification by
the action of “HYAPBLAPERPRYacid in order to obtain the corresponding salt

nanel y t he-di bygsoshl bzacleonof the conpound of fornmula (la). 6) Process
1 to 5 20 characterized in that the

according to . of clali
activati.on re%%i%%@%?gt%% ANRWPTs carried out in the presence of

pent af | vbr opkeAaifichthpdr byy thacechiohdefohyapbtRbetiy acid.

N- hydr oxybenz et-pi-azQl CESS ording to any.one of the clains 1 to
5 character?zed in ?hgfcgkggggyﬁgt?g%g?egc?ﬁﬁﬁa?ﬁe¥ﬁ%e€ﬁﬂééﬁﬁ? e of an

i sol ated aEPMpared aéi formylaaffakdisusucpeshivel psemichectodd to the

di i sopropyFel hywanynepeBitPosess according to any one of claims 1 to 5
‘characterized_in %hat the activation reaction then the acylation reaction

in the predtnRBrbfi e il RY| Sheoraoaraphaten sichita ithamini awvarsadr t he
presend® ophaseethyomapyyrabhyansind DMV rd)o PTARTS AGARIINMG to any
one of clgjas.1 é%?E%rf¥Eﬁé¥§eﬂ§ZEd in that the dehydration reaction is
carried out. in the presence ofcABs % fsfitopd ot aig xhess 10)
Process ace®telurrearceinyc ameidisaltios the eohpohdl & eorardal nibhat the
delh)Z/dr ati @) raRCtd A drd SR IR LUle %gar&i%l%r,e%%n%%eotaclégghp\% agnd of .
My - 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 characterized ‘in




11) Process according to clainms 9 and 10. characterized in 5 June 2006 33
that the product originating fromthe dehydration is puri fidue 2606
crystallization froma DWW/ acetone or DMF/ AcOEt mi xture. 12) Process
according to any one of clains 1 to 5 characterized in that the reducing
am nation reaction is 5 carried out in the presence of a reducing agent
chosen from A\E%_{SCN cocr‘ﬁ%ed with Ti Cl4, NaBH(Boc-L-Pro)3 and NaBH( Bzl -L-
Pro)3. 13) P eslE tRfO R R F e dfrom slaty bratfigrmi s gunified :
(la) by a riesuet et el ivatt iom s i DM/ dde rRMRaUmE Qfcofiomuagd | V) or

(I'va). as defdyad.i f clbaims 1 to 4 _and . 12. .14) As internedi ate
conpounds ?'hze) %rép%usﬂs’géc%%#éﬂﬂntfe any Qng ofy Gledmsyyl éi)so defined in clains

1 and 6. 13P3mpqtardaesdiiat ¢hesnpdun dedits ngormpdmads odf reaonilore is(1V' ), R
being ass defdxiadd BiANinORBOH AR bel 3 2efuciblyaBbnt SR BLEH SN S
NaBH3;CN coupled with TiCl,, NaBH (Boc-L-Pro)3; and NaBH (Bzl-I-

Pro)s.

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




