-7 e3eRRSRP*6TVc bl Process for the preparation of echinocandin derivatives A
subj ect of the present invention is a process for the preparation of
.echinocandi n derivatives, the internedi ates and the products obtai ned and
their use as an antifungal 5 nedicanent. Nunerous conpounds having an
antifungal actdvity are kngwn in the prior art. In particular.the

echi nocandi n c#errolcv% S vtg':’sr z}s YIS S nlqnntoef?rfacfrflonnoa anéolp!} ic!:ea’ili‘%)anml\m/ 29716
can be nmentioned. 10 .The ohjective of the present i.nvention is t rQvi de a
new process forq\ ﬁeu%&ree%aroa‘t iecg‘rﬁe S EEH o é’ne&llscnl eriiat iRes f;%JOIIOO i n
new sal ts gfrageerdtatdreraf Eothimosmardiim char be tpresenttdee i imtdmnddiraned two
epi mer s cald o JR0MRI AN RO B HR RGRRANYINY JO NG R A3 115
configurati onns. 0 rr{%reo substituent 1n aposi tion j‘l One oaft ae su jggacts of the
present PnmaRic@MEenEto obtain during the process, a majority of one of the

two isoners, i.unlrd@asonRMR HRAMPU GErkamemhgal led Farp Are
correspondi ngqto the pharnmacol o |ca%}/ actiyve corrp(%\l%d f, 20 formula (1),
whi ch 1’5 ndiTtHe Ihddld &t e Trocess! RECdrdi He & ¢SS ng whi ch
t he acti ve desdnert iAreabteaad i idhierd nigh tThe: grroadssddefrand ipartiifarcat i on on a
chr omat ogr mgc/zcgoj!l%nncains genft]fqlecirgnncgi ty. Moreover another objective of

the present 1nvention is to avol' d purifications of the internediate
product 0 by chr Ginet ofprissiyi vend it ¢ hebtoaiers earty staienitZed prsodige tosromtideh aal | ows

a sionificop, RIQURTa: iho/idlde ALl & SRR Plad NG il | on
is a process for the preparation of conpounds of formula (I% 30 HN ~/ NHZ
HNHO N R H3@d to Qigjadn-0e@ 1R 1ts @f /yhelattqr.y ) HOH NH O-CH3 35 I/°
OH O H- "' OH EchdndzaMiich R err esericsitad iiRedhe0r BhaREN &6 Ol gY@l HsC
chain containing up to 3Q carpon atons, optionally containing one qr nore
het er oatonfagT}@%oHﬁOS}ernﬁ? é"’r‘FEtleSiDSWcIEe§od:c¥ﬁﬁ’ﬁ°§ % HE 59 Sidl st ages 5
a) A cohpoundch fdfgurertidneg (dfl )tHdO b d@tddnt\ irNo6H3Gon 4. ' ' O
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 WO099/29716 during which the active isomer A obtained
during the process before purification on a chromatographic
column i1s in the minority.
Moreover another objective of the present invention is to
25 avoid purifications of the intermediate products by
chromatography and to obtain crystallized products which
allows a significant improvement in yields.
Therefore a subject of the invention is a process for
the preparation of compounds of formula (I)
30
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“N~H ~O 10 ~O HN OH HO' H \NH O-CH3 O N\~ (I1)

,H" OH ., OHOH 15\ HOis

subjected to the action of an acid of fornula R-COZH, R being as defined

non i sol at ed

.above, said acid being, if appropriate, in 20 an isolated or
activated form in order to obtain the compound of fornmula (111) HO OH ~--~
OHOHN V. NRH3C".. I ~ONHOZ25 ~OHN

OH HO /H~~~NH O-CH3 O H N

(111) N.) H"wiGtH B tedtehi39 ah-lClh)eeiuf @ppropnilae@, ot hfeycbhtpogmii@f

formla U'%& i HDd &) el 9o als Aoy | 2LLRD, TABCIL 0N of LhS-alLehgl ohd 35
pOSI tion 5 m%%e ac({’ n O? an a # ?orﬁ@? 12\%2:[2 In the p(?esence of
PPTS, Al k betngom] ¢ tgrozaeneand orinai oF mene the4evaeyoheat ons, in order
to obtalntg&nﬁp{rpﬂ“ﬂdt}pg £O1 7ol £ Ig{a es 3 AIKOCOH ~---~ OHOHN A\ NR
H3C ~, .. ~OH N-H ~-O HN OH 5 CH3 (111 )y ON"" OH~" OHO
H 10 HO © &) A compound of formula (II)
10
(II)
15
is subjected to the action of an acid of formula R-COz;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 (III)
HO  oH
Ho HN" '\
~ % N “r
HyCo. N”H 0
25 HN OH
=T>_\ (III)
W—Q"OH
30
HO
b) if appropriate, the compound of formula (III)
is subjected to an alkylation reaction of the alcohol in
35 position 5 by the action of an alcohol of formula Alk-OH in

the presence of PPTS,
to 4 carbon atoms,
(III'")

Alk being an Alkyl radical containing 1

in order to obtain the compound of formula



c) the conmpound of forrmula (I11) or (I11") is subjected to a dehydration
reaction, in order to obtain a conpound of 15 formula (IV) HN- \ _ O HO O
.H3C'., NH ~OHN OH 20 HO H NH O-CH3 "off (IV> ON ~~ OHO H 25 HO d) the
conmpound of forrmula (IV) is subjected to @ reducing am nation reaction by
the action of ethylene diamne in the presence of a reducing agent such as
NaBH3CN in the presence 30AKO a g s aci d, or NaBH( OCOR 3), OCCR
representing Boc-LPro, Bzl-L- or any other optically active am no acid
as wel |l as any other ighiral H8r non clliral carboxylic acid, in order to
obtai n the conpound of *formil a (1)«Ns Rlefi ned above, conprising a majority
of one of the actiV¥gl+g0 'ﬂﬁ? 35 %ﬁl conpound of forrmula (1) then being
subjected, if appropriate,\ and in/anyo@appropriate order to the one or nore
of the féllow ng operatio o pur Nig€ation by chromat ography 4 -
purification by cr yshg Y. t|_{ op="the,action of a bager+)salification.
Preferably a subject fo hvengion i’s a process as 5 defined previously
in which the conmpounds of lge (), (111), (1i1') or (1V) contain an R
radi cal representing the fgkl offi iy gr 08ps: OCeHl ~ 10 OCSH11 15 / OCSH11 _ S
N~IN Preferably, a subje @hél invention is a process as 20 defined
previously in which thef{conmpounds of fornulae (1), (Ill), (I1I") or (1V)
cont ai n18n R radi cal esenting the follow ng group:

HO

c) the compound of formula (III) 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' 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,
comprising a majority of one of the active isomers,

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

- purification by chromatography



-OCBH1~ 25 The conpound of formula (l11) is prepared according to the nethod
described in the International Application W99/29716 page 18 (Preparation
.2, "nucl eus of deoxymul undocandin"). 30 Activation of the acid of formula
R-CO2H is carried out according to standasd net hods known to a person
skilled in the art (Journet M et al, J. Og. Chem (1999), 64, 24112417,
Pochl auer R. euralficietivahégr arys461998ht3489- 3494 Kunushima et al .

Tet rahedron ( 9 3159-131.7Q). In 35 particul ar pentaflurophenol is
used in orderkgg % ?goh %%e a%ﬁ%gated ester of pentafluorophenol which is
i sol at ed befoselbéungtuged in the acylation reaction of the am ne. Another
met hod i s thePE%?e?f N?hﬁdrgéﬁ%%%ch'%h@elQQEhhqgﬁlﬁﬁ N pr%cess as

hydr oxybenzotriazo n order to obtain the activated ester of

N hydr oxysReh Hied dEg oy DAl 1y wh ko bednRr e it ) forreed s( Bl s
isolated. Thermcyl gtion) sdRgEIWi €dnfHih A6 & NrLdTled] t bl S nd ﬂwpound
of formul aoééil%i"js carried out in the presence of a base according to

met hods kn T DI EPEkilled in the art and is illustrated in the

exanpl es descri bed heregafter. is also possible to carry out the
acylation wi thout i o@o acthyv ey ester and without an added base by
10 operating in the presgnce \ e

4- (4, 6-dPnet hoxy-1, 3, 5-triazi n2-yl)-4-nyl -norphol i ni um chl ori de (DMTWV) .
This last alternative has the advantage of suppressing an isol ation stage

and therefore of inprovymg vi e—dehydrati on stage of the conpound of
formula (111) 15 in o@‘ Q w‘uﬂ' formula (1V) can be
carried out in the fol |l 'swhg ws he dehydratlon stage is carried out in
t he presence of a hydrohal ogenat ed acid such as HBr in the presence of

Myl 2. In this case, it is not necess tocpass via the 20 intermediate of

formul alflll'). - By way of a varia [t can be desirable to al kyl ate the
hydroxyl group in position 5 befor eeding to the dehydration stage.
For exanpl e nethyl ation \ be/C out with methanol in the presence of
PPTS (Pyridinium 25 Par & S | phonate) in order to obtain a conpound

of formula (I111") with Alk representing a nethyl - Finally, this
dehydration reaction can al so be carrled in the presence of

al pha- acet oxy i SOASHAAL Yor Ghi P BET i edlldkva‘?i'étl h ¥5i% RER9SS Ake the
operati o C@éfib%@%fﬁé\ﬁﬁbxﬁ@l}@dn emtlhﬁf tQ[E tdrenseudinsl of o frariad a(X) ) 1') or

directly on mul a the ence of

Pref erably, (ﬁ}@ {@gﬂ{bd %"E)tg ed” 4t %]rn t%%eﬂ@%f%ﬁ on- Feat c‘?r}l\ghnq S 1'fehen
purified byfakystiald iggatun froma m xture of DMF(di met hyl f or mam de)/ MeCN
(acetonitile). Mxtures of 35 the foll ow ng solvents: DM/ acetone and

DVF/ AcOEt (et hyl acetg 0 be used. The reducing am nation reaction

of the compounds o PegdHler to obtain the echinocandin of
formulazs 6 (1) is cal according to the nethods described in the

literature and own to a n. skilled the art (Yamada K. et al. J.
Chem Soc. PerKi en%‘?‘iuf?{g%fo)f%@%o fﬂutjcsnlpr%eﬁé‘ eé{maéjfcord'ﬁ“ 6‘}°ep.
Proc. Int. dHg 50et(Hc9:7&)e§&)ﬂ.1k5edZ4ﬁ’) .tHen pardrrcad asnael MEheditaimme | s used
in the presghee B Ti, ny. ot her Lewi s acid
or in the pr esence o'\l?aﬁ(%j W’%&{%& ?Zepr 55%% nsg oc-LPro, Bzl-L-Pro
or any ot heiecomm@amqpmdmé' ari no acid as well as any other chiral or non
chiral garboxyl ixe@Gi:ik c@UcFHé Nt e £ edighion Heagant sNaBEH3CNqWLLR a

Lewis acid, in particular TiC is an essential element for selectjvity
and t her ef A4 G1A O t%twﬁdm Be RGN IM | P Y §'sodd B9 n
whi ch the agtd verd sQrirred i ret hel ey oroty. dhHeenersgdolg red, @ ofl+ somer

A of greatey, thnan, \1auer p. et al. Tetrahedron 54(1998) 3489-3494;
Kunushima et al. Tetrahedron (1999) 55 13159-13170). 1In

35 particular pentaflurophenol is used in order to obtain the

activated ester of pentafluorophenol which is isolated before
being used in the acylation reacticon of the amine. Another

method is the use of N-hydroxysuccinimide (optionally N-



-15 700, and in particular conprised between 80 and 85%is obtained. The
situation is simlar with the other reagents nentioned above. In
_particular, for the conpound of fornula (la), in this stage an isoner
Alisomer B ratio is obtained of 80-85 0/2§-15 20 o respectively whereas the
process as described in WD 97/29716 |leads to a mxture in which isonmer Ais
in the m natiydyoxybegubval &ndldér acend cddyr and &g Xt urleg . ad®uivaiged hester
reducing a i,0n e o] i f
appr opr at et ne SEfeRife it GREN: CopELRIEE N pE o RREH R e

i nvention. whi¢k b alw@a:zml@ﬁeré of formula (1V') or (1V a) when R

represents a PhI‘}Pé" Qcy@aﬁ orgr%éﬂ%hwﬂp@lm# in\MER t8Gptain a OH
N, H ~O HN OH HO~~ " It can be

desirabl € t%OIbEEfP‘i“F@ Phef pFmatat (B brbauea st bt a?%%&%yt}&%r%ﬁ%?%@?%p?l§ Br
by recryst abdé adtObed g St@ﬁﬁéﬂid)@él kiSow@r td edl ot s @ COk Ui Ngd t On tige usual

t hods k t I t h t. W d
5 i1 par t1 GHFBro TheLfBF o BTHe0 7 £1'tor SRR € A e SER T rOTT O e
chromat ogr aphyisidlss plesstabd ecd ocatryn mat eclidiscpgbdtidey whehaet i on of a
base in order,{o, 0 %apﬁ‘ew& COIPOUN Oa(né%f%@ué'éno %é‘ g LoLmgl a base.

The salifi ca ion fe ion 1S carried out accordin t he usual net hods
known t é0a ¢reesaninkiin cthe mreeenee . Oﬁr‘é'ph‘ira@TW%’%h@*lﬁé“%y%ir%CWbWHé‘or

of the di-hy pf:hmﬁyﬁﬁnélspr@@mlf&n%m&&@e meaence of i dydsoehl oric acid
i n et hanol Ite particularly, ect _of the present ipvention 15 is a

process foran‘Fl%rrb‘?‘éjp‘é‘?a}ﬁ‘?%ntrb? ft“ilféa% PSS HPFT MR 37 ay SN2 HN- O
HO N 20 H3Gst'age dhdd MR fore \of | Bip @ HMEH BB~ HO H- NH O-CH3 O N ~ "

25" MO HI#%é“héﬁ%dration stage of the compound of formula (III)
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
hydrohalogenated acid such as HBr in the presence of Mgl,.
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 presence of Mgl;.
Preferably, the compound obtained after the dehydration
reaction is then purified by crystallization from a mixture
of DMF (dimethylformamide) /MeCN (acetonitile). Mixtures of
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



~conprising the follow ng stages a) A conpound of fornula (I1l) HO OH HO HN
NHZ H3C ",. ' NH O~-OHNOHHOHNHOCH3 , "" OHON ~~ OHO H (I1) 8
.is subjected to the action of an acid of fornula CeH ~-0-PhPh-COzH, said
acid being, if appropriate, in an activateéed, isolated or non isolated form
in order to obtain the conmpound of formula (Il1la) 5 HO HO HN H3C ",, | ~'~
0 NH 10 HO HL) Nibs 18a Hr Ot Qo ~@cto HNL O to OCkel Methbdis ajle Osr HoSGH3ir" theH

OHO H b) i f; Appropy jat §n%hﬁn &?HT)Q Q BérEBE”Ek'i‘%i%&' % ’cﬁesHpte%Qﬂ?&Q an

al kyl ation reactlon of t coho osrtion act
met hanol |nKth%tp@bseﬁcerﬁmPPﬁgprnPér &n Téabbtélﬁ19ﬁ@ céfpodndi of fornul a

(Ira’) MeOp@ktkbhs\r, @HH Grg: pref. Heroc. Int. 11(5) (1979) 201-

5 246). In particular ethylenediamine is used in the presence
of NaBH3;CN by coupling with TiCly; or any other Lewis acid or
in the presence of NaBH(OCOR'j3), 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 reduction reagent NaBH3;CN 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 %/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 1isolated, 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




25 3 NH ~O/ OHNCOHI / ~C8HL7 HOHNHOCHs ( I I la" ) O~ HN, ~/""
OHOHO H 30 ¢) the conpound of forrmula (lIl1la) or (llla") is subjected to
.35 a dehydration reaction, in order to obtain a conpound of fornula (IVa),
9 510 O H3C HO (I1Vva) 15 d) the conpound of formula (l1Va) is subjected to a
reduci ng am nation reaction by the action of ethylene diamne in the
presence of a reduciany keyetes stmhlast NaBHIANY cduplrePAicth of GzedweHs Boc

-L- 3 P t f f I I
pr o) ora%%acﬂ Er% r%}@mé%b Sty Or ob} al & hee coMpoindoof feimul a (1a)

as defi ned rising jority of one of the active isoners,
sai d corrpod?@le%ﬁtif@i* s a%#%}e%e‘iﬂh@ %%‘Eﬁ’ IR 5O e $FUarbreeiogneknown

fol | owi ng O&er@tp@f&m nslampéwrmrmé €a Of derWhe@mwmw@yobtamed is
crystallization 25 he action base - s |f|cat|on the tion of
Shof oot 18

hydr ochl 8r it 4%t T ohp ot u%%%a%eetjf% $he form of
a mxture ofolVewepy rMBorﬁatsqgmmbmypait ciag badas 1 melpbsito oeﬂmlrvmte;htlaxs

cal | ed i sorer, A gr [ soner, B, The gompound, of 30, farmula. (1) ot algsting

according to Fthe® Process as def i ne ove ure of i%0
Alisoner B of Zpprokd nbtlelin 7theasiogmocisa age be obtai ned. The

purification/crygialddzation and E@éé€i&r@ti§%§ﬁg&§ Y che- &6 réed out

after the reducing amnation reaction 35 allows the active epiner A of the
conpoundOoftiQrpgiial (Meheds Pt af hedl ReFER1 i Vet yledrit etadI3Ltt t he

conpound OfPfé{:Bemté@icﬂﬂ £ | ShP W §diiech Dyr T ormit OFrepdyd Drh gt €iel ¢ hiedie by
reversed- pha carried out in the presence of hydrochloric acid in
methanol.

Quite particularly, a subject of the present invention

15 is a process for the preparation of the compounds of formula

(Ia)
HN/\/NH2
EN
20 ;20 (Ta)
4
§ N
"~ " OH
f
25

comprising the following stages

30 a) A compound of formula (II)

HO OH
HO. HN \:=
- . o H NH2
HaCH.. N’H 0

35




10 chromat ography using a m xture of organic solvents, water and
trifluoroacetic acid in order to obtain the trifluoroacetic acid salt of
.the conpound of fornula (la). This salt is then subjected to the action of
a base, for exanple by the action 5 of angaqueous sol ution of sodi um

bi carbonate, in order to obtain the conmpound of fornula (la) in the form of
a base. Theis 4iie)dased obt atinedadsicalof iz dyld hef ateironl of CditdrOchhori ¢
acid in or bt ai.n, t o] I é%aq oride
of the corrpd%ﬁm%é)l—? %rl%ulagﬁﬂc el%%p (ye%g)#%%l al%gctr%té p%?lt ?chtr}l ar subj ect of
the inventibspiated pocees bsobetehetP PrevibudTJeeht? aeterinet®n that the
conmpound ofcgr%m@ df agotmuplbiect£d successively to the fol | ow ng
operations: a) purification by chromatography on silica then by reversedl5
phase ch?onatography using a m tprecﬁf organi c solvents, water and
trifluoroacetic acid in order to §bt n ~he trifluoroacetic acid salt of
the conmpound of formula ((f) b) HNNe acti gn of a base, for exanple, by the
action of an aqueous sol sodi umb donate, in order to obtain 20
the conpound of formlgd,) n ohe f an(y

pbase c) salification by the
action of hydrochloric aci” m*brder @bt 3 ' gorrespondi ng sal t

nanmel y the di hydrochl ori de of ouda*of f la). Therefore a
qui te paPticul ar subject of e |nven is 25 a

pr deedds as def i(Adda)
previ ously char act eri zedHbn H haH t (& cﬂlQﬁaion reaction of the acid is
carried out in the presence<of p*Ei%Lgi;;ophenol N- hydr oxysucci ni m de or
optional Iy N-hydroxybenzotriazgie opg @ quite particular subject of
the invention is 30 a process_as fignéd previously characterized in that
the acylation reaction in the pr@%ence of an isolated activated acid, is
carried out in the presen f diisopropylethylam ne. Therefore a quite
parti cullar subject of the fention is 35 a process as defined previously
characterized in that the &ctivation reaction then the acylation reaction
in the presence of an is@mated activated acid, is carried out in the
presence of N-nethyl pyrrolidone and DMIVM 11 Therefore a quite

particul ar subjreeh %ptrh%tlemtmt icompbsind PIrogesmuas defriraed ipr %‘valb(‘jléﬁﬂtyéd
characteri zed AL tﬁ H Qe dehydration re c% on i.s ﬁprrled outt @
presence of AtBB2Ang k¥ LahPopreaCEiRG 55 5hPhélterlrd dTqiCte tpart iPc¥ar

subj ect 20f t hehienwuentioon oifs me thuoods 4 nas hee birese ngree wifo FHIT ahaoa@@ermped
inthat the d r.ati t i I t-+i.n,t he presence of HBrAcOH
and Myl 2, The%%¥%r§ 5%% %%%Ogﬁﬁig§|§?rbﬁﬁge8#1§ ghe invention is 10 a
process as defined preV|ou§P§ ch Hacterlzed in that the product originating
fromthe dehydration is purj 'rystalllzatlon froma

di met hyl f or mam de (DNF?/ace onltr E acetone or DMF/ AcOEt m xture.
Therefore a quite Qp%tl Alo subjiEgt e invention is 15 a process as
definedzpreviously ¢ @rlzed Oth. q

t educi ng am nation reaction is
carried out in the presenc of &N edﬂélng alg chosen from NaBH3CN coupl ed
with Tid 4, NaH(Boc-L- 3 an %%B - Pro) 3.0CHer ef ore a subj ect of the
invention is al so t helo20 diNvydroghl Pﬁde of (ITIa')
1-[4-[(2-am noet hyl ) am $of- NR- [ [ ctyloxy)[1,1'-bi phenyl]-4-yl]carbonyl]-
L-orni t hi ne] - 4-[4(4-hydroxyphe “foar eoni ne] - 5-L-seri ne echi nocandin B
in 4S or 4R formor in the f%KNIBf a mxture of the two stereoisonmers. 25
The proggss as descri bed préviously all ows i soner A of the conpound of
formula (1) or (la) tp obtained in the majority before separation of the
i somers by chromat ogr a 7. Therefore a subject of the invention is also the
di hydrochl ori de of 1- [ (2-am noet hyl )am no] -N2-[[4' 30
(octyloxy)[1,1"-biph | ]-4-yl]carbonyl]-L-ornithine]-4-[4(4-hydroxyphenyl)
-L-threoni ne] -5-L-serine echinocandin B in the formof the active isoner A
obt ai ned byc! heherovessurd destormeba ptEVIausdy. ll@@b]et$ ofbidetedveati on

i s al sosthe, dj [ d
1-[ 4- [( anlnoggﬁﬁﬁ§g%§%o€g%§ét?g %%c?? oxy%? |phen§?Tp%u§I]8arbonyl]
L- ornlthlne{oﬂmTha(ﬂI%@Hroxyphenyl)L t hr eoni nej - 5 L-serine echinocandin B

in 4S or 4R formor in the formof a mxture of the two stereoi soners, as a
12




medi cament and in particular as and antifungal nedicanent. Finally, a

subj ect of the invention is the pharmaceutical conpositions containing the
.di hydrochl ori de of

1-[4-[(2-am noet hyl )am no] - N2-[[4' - (octylexy)[1, 1" -biphenyl]5

4-yl ] carbonyl]-L-ornithine]-4-[4-(4-hydroxyphenyl)-L threonine]-5-L-serine
echinocandin Bin 4S or 4R formor in the formof a mxture of the two
stereoi soners and a pharmaceutically acceptabl e vehicle.

1-[4-[(2-am noet hyl )am no] -N2-[[4'g(octyloxy)[1,1" 10
biphenyl]-4-y|]carbonyl]-L-orntLhMge] -4- [ 4- (4- hydr oxyphenyl ) L-t hr eoni ne] - 5-
L-serine echinocandin Byis pHdpared i n|WO 99/29716 in the formof a base or
the trifluoroacetic aci & sali (Exadph 4 The di hydrochl oride has the
advant agé of havingkgcb, t¢r §kabiE§;y ~o|u-|I|ty in water. Moreover,

15 the di hydrochl oride i NH pref e g jically acceptable salt
which is a subject of the p nt HN va agpl e 1 Di hydrochl oride of
1-[4-[ (2-am noyl)am no] - [4' (oct y)[1 1' -olpH@H?l] 4-yl]carbonyl]-L-0
rnithine]-4-[420 (4- hymwoxy ny Hﬁﬁhonlne] 5-L-serine echinod¢didin B
1): First stage: Acyl ati©f<pf Nhe ound of fornmula (lla) and obtaining a
conpound of formula (111)
1-[ (4R, 3B) - 4, 5- di hydr oxy- N2-
yl ] carbonyl ] -L-ornithine]f4-
echi nocandin B Route 1;
Stage |: Preparation o

ﬁc onxy)[l 1' - bi phenyl]-9 25

ydr oxyphenyl ) - Lt hr eoni ne] - 5- L- seri ne

the actlvated ester of isolated pentaflurophenol
activated ester 30 Pentafl uorophenyl

4' - Cct yl oxy- bi phenyl - boxyl ate 100 g of 4-octyl oxybi phenyl -4' carboxylic
acid and 62 g of pentgfd uorophenol are introduced into 1 litre of

di chl oronet hane. Agitation is carried out for 15 mnutes and 69.6 g of

N, N - di ¢gcl @hexyd C@dsrhp@lmmm o8 formelat (ona) nléoﬁuhxjeéﬁe@ftdla:htmmm@ane

i's added over, 15 nin The dark bel L SNspen a r

nours at anETERCTRpErSE b 6F et BT cYeTBrbngt uf savrele PRLARLEE 18 vl
filtrate i spconcent raf ea. r&iletihy atgont t puchnss aM@BHxﬂbhr@uEleShrwlltéd out
13 by the ffﬂé’i ar I\fiaqp(']§dc0n éng} haes&' N'an (B9 1LREPYBPQUL n t SPBEF at 4T 8051 HAC.

The reaction nediumis cool lent tenperature, followed b
agi tating fohe opempewnd @flf%¥m%bathéﬁ m%%h@%@lQ?@ha%?ﬁ%noFomE$%%+n%r%lng,

145.7 g2 Oha$oH OF OGEt o F St KBt @b bede | Dsbher § pr 52 of @@mpbahcs o¥ield 96.5
0 NMR (CDC1

.01-7.60 (AA BB 02 (t
1. 82 (qui ntgg)é‘lllilﬁ h’éa{éaigh?‘y %ﬂzﬂic od (hy BRF 9 s@of‘?) H. of%f%\‘éel’é.
Acyl ati oa 26par@tbén$hﬁncmnp@ppdopflébenutae(II) ("nucl eus of
deoxynuluncanq%rong %%t é/according to Preparation 2 of WD 99/29716) and
14.1 g of the ester obtarnéd above in 60 m of DWMF are introduced. 6.7 m
of dii sopropylcetispaddilatiion5 i ntroduced into the suspension and agitation
is carrped outpfor; 24 Hhowss Undele @ nitrogen atnosphere at anbi ent
tenperature. The honbgenous reaction nedlun§D6H%f red.nto .o e litre of

wat er over 10 SHATHESTHIN Y FHoGerstd Odgitta To44S & t he
suspensi on i s Ta@ @by of Fatndla2(Q )l teesre dheartebunite molumh vﬁaﬂineabﬁ/via h

ter. Th lid i i d t t k
rngLx inefggx r%?OﬁéﬁﬁQI%ﬁ%§%ﬁ¥g %ggﬁgﬁﬁéggn% ?rogeﬁ ¥% Pé€§gbéﬁa ng for
2 hours (40@Qjichokteweslbydcbsbinag Bown {somabiBnt Thepeempawedovér 1 hour,
agitatlBg ' e0rhulouly fb%&gﬂagg wsozglﬁ&' tg 8Ad pLostag L bbregelimes .

wi th nethylene C de an vacuum at room tenperat ure. :
of expectedab®@@u@ll©@so@t@iﬁé@rﬁnoﬁhésﬁ@?ﬁ1BfléQ%%FgB §5IﬁHPrQ¥EW@t9FY5

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



-TLC. Rf :0.13 silica plate; devel opnent UV 254 nm 30 eluant:
CHzCl z- MeOH water: 86-13-1 NVR (DVsO 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); ~i Hydroxy hono tyrqgine 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 (ZhomdSbydapy ysehfiyd miotune: of. @rgdith, sdl ®8n{dH)wvaReB88agdH),
0.99 (3H), 3.25:3.93 (2 orpnithine.. 7.98 6, ... . 96
(i, o by Pafpivardatetls o§1gpli0aen TR onetln Padter sfucrilestils,
(2H), 7.71 4@H),s71680f 2the JolRowRH) of ALQOMERH) (I4) 72 Ty, sdluriig2then
1.28 (2H) , 3 1. 2 3 : 2:
by the acti%%?i%cé%§%$oo h?s%?é%%% % %%%%ér%?rS§ﬁ?ﬁ§%§s$%ft?%e§§g%§gated
ester 2,5 dpHxar pyarePrdi pelutiort 9f oxgdbiphehed raCeafDoxyP abeder 3ty of
octyl oxybi poepyinachd, cS3pfhn@f o i £51REPARL NANCIn 3t Be OfOFfm of a base.

N- hydr oxysucci ni m de, 6.3 %aof,EDC 10 are, Lntroduced and agltaﬁlon i's
carried outTReR/ tRBUPRSACARBIRAT tenpRthttFR. PE M€ oF hAfRrOts added,
agitation isyéaschedrodtadod 10 ordet ese diotddnethdycoecaspongiagdsalt
reextracting with 45 nl.of dich|oronethan T i Cep i ed

w th water %%m?#%egh%SthXdﬁﬁﬁh%?f% eo%grgq% gg %%?@u %hg?€£u£§tgﬁsp'
bringi ngo0to dfyreessomder quacieumarti 8 ay subdesdctodd tireodustents ABbtid wed
in the for st al Yi : ; wh SR 73 ' BR&) 4H
7.6-6.97 (A%A*?‘fé%%yﬁ‘f ﬁégjzh%d?f‘?glzﬁ% 93 (br%%ﬁ?zﬁ?-l; l?%}gé?qui nt 2H)
1.45 (n) 2HomPguR@)oBHopmolat JIaH, 155t sigel octodyFaEFens1valy gterthe

succi ni m di £o0E8bRIn@SoPs PRI s above is dissolved in 6 nl of DMF. 2.42 g of

"nucl eus of ﬁS deo%ﬁgu uncandi n’ rqgare accordif? to_Preparation 2 81 WO
99/29716) and BUBBL hFabtOWi PEoprBPYF EY BEFRAY ndl aP ! F1RE r bt Y TRESEBFULI on
i s agitatedphase 18nhhonssogtaphpi ening eapet ature. o85onyanicwadbvenss,

introduced and agitated. s carried.ou r. L ent nper at ur e.
A ter 3011 TPerrrghat hos EhrFRbrestiRanctd 6 9047 & SEPerR e aotiat on
for 2 hourstrhfiueraztébhcvassel satiol odwelde bgorpouedi af Epamuiasihg/ with

water. The ﬁpl£ﬂe!§cg£&EQOPngeﬁa¥é9ng}aéx?ﬂ%i@ﬂtb§e€F§r§&€£§naB§ 2n75 g of

expected product is obtained in the formo elge solid. 35 Yield 98.2
Route 3: SyRfWests pylartertohctPIhen ohlGRERC ~i 1D grgepfto obtain

deoxymul2uncendi Bolpsepar 6 aceantangrép Brepaeatbom 2foh MEB89/29716) is
di ssolved in 8.3 . of N-nyl 15 olidope, 1.12 of _oct yl.oxybj yl
acid and 0.95 aa%ﬁh%ﬁ%@h %x%bﬁ.%y %??i%gi%l’%?%??%h%?ﬁ%?ph%| %)%Q%?n
chl ori de (DMIMWtasnatdedcoAfespoaditat saht f nam@ly hboe sdahydnbiehoride
tenperaturegfyggergg&égggdnggiHg}%g%goyggg_into 133 M of 5 water under

[ or

agitation. Agitafe carried out _ mnutes, the solid is filtered
and rinsed 3 tinBkeyeforaat eauiBe tparsiquhey sweieet deli Hae undernvaRLiuKF at
40C, 2. 66 g505r6X065t 89 QLPONEH AriésiobtainedaiActéeiteam af thetgensol id.

veid 73,5 107111 Second st age’ geliyeratgn, (bt el olgo, a copeune o

1-[N2-[4' - (peteyenay) of lpdhthf phenybhedoy| | Banhanykysdeokonihbddai ohi ne] - 4-[ 4-
(4-hydroxypgspybhz b1l hieRPLPEL;Bakz 56 D¢l nocandin B
Therefore a quite particular subject of the invention is
30 a process as defined previously characterized in that the
acylation reaction in the presence of an isolated activated
acid, is carried out in the presence of
diisopropylethylamine.
Therefore a quite particular subject of the invention is
35 a process as defined previously characterized in that the
activation 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.



15 Route 1: via the conmpound of forrmula (Il1l1"a) Stage |: Al kylation

1-[ (4R 5R) - 4- hydroxy S-moxy-N2-[[4' - (octyl oxy)[1, 1" bi phenyl ] -4-yl]carbonyl]
_-L-ornithine]-4-[4-(4hydroxyphenyl)-L-threonine]-5-L-serine echinocandin B
20 (I'l1"a) 283 g of product Illa obtainedln the first stage is dissol ved
in 567 litres of nethanol. 22.7 g of pyridiniump-toluene sul phonate is
added in one go Wtsforgiz aqihige aparbgtehef opubsectref etheutnfent ohols s

under refl ux M@gésengsZéet%e&Z hoyssuat yaphientcLe eaatw hat th

Concentration is carried out und er vacuumto two resi umes tﬁen 1.2
litres of v@®RydratiemercaTheoRuspemB8THRH sORpi trat‘elaefereaen%ueé ATRR
solidis fidtered @@@rds@ﬁﬁ@getmg te With water. After dryi ng in an oven

under vaguum at anbient tenperature, 30 270.5 ex ct roduct is
obt ai ned in the FOFT0TTR Detigbt Podier W 2F o 11"\| %V%?Je%’hlh%

8.11 (1H), &.84oddsB , ad.ddf (A4l phetilo¢SHY); cBéra&werxg@rDhlﬂBat4tH@ (1FD

(10, 4 22 Figefatid ittt Py et il SabUEh ols ORBRet SRR g 3°
(1H); Seri nEcOl, 3821(1\14-]92 4.87 (1H), 3.58-3.63 (2H), 16 ~Hydr oxy ynet hyl

ol e 4.5 (pded o ol it pr 10 Bty 1

(3H); 1193-2 B30¢9%y aw%%tm%damwwwtbxw%mﬁtemmd@m2t—t)at 7thre (2H),
7.65 (2H), r&ﬁuf@"&nl frém7‘§hé %hyéré‘éﬁ&r@"ﬁs ﬁu@?fi@ch")b 1.27-1.28

(6H), 0.87 (3 { age dratlon 5 rrethox ted rodu
(111" a) obtéﬁ%tba]idog% fign d’fe% |Ee/e%|1 %EY%E?’?’E%% deyt W %et t'ri Cof a
10 acet oxyi RN/H g tydndoraum DEE (2 GE) msx*adtcled over 20 m nut es. The mediumi s

agitated for 7 hascdrd digrss. gfs asatua st paeous sel ution. ofosod um

bi car bonate (Na over tioni1s carrie
15 mi nuies éarmrwﬁa&%nma@l@firsednmwi@aslmmax@@mmmd ain Sthahperat ure

whi ch does noj,exePeth 30t ich 2 AL £5n of s VAL £F 14§ _Gdded, andk agidalion b8

carried out for 15 hours at anbient tenperature. The solid i1s filtered and

rinsed tw c® U iRE 29 t&howyi FePT MNabi e sanrd&d vadhuRi®sl. 2 g of
expect ed prpm}upgodsL-qmca Nechd matheieirmeedo)gn ochre solid. 20 Yield 97 50

Th duct I d t hy t d bed bel
Rout 6 2. Star L1 AT O GHUR 11 31 O O T g %5 THe act | on. of

Al BB/ My 2/ diidxatmeo @0l 231 &6 @f af - m&&mmﬁwﬂ e iroolj €2+ 5[ $Uspended in

2ogceﬂt O)(gll go utyry b[rlggr;lni 'égé%mlf %J?]dc%% d}p%]nggt(i?e oc}ﬁre sﬁs2 nrsﬂl oﬁf

is agitated %rthxéimmhqrefﬂp)alattmee@wn%-&nm@@n% SN GINBEN 53) ¥ of

product 30 4d Id)awbtimesk i 1h thee 48t Sf ageni i ssol yedid 400 nl of
di oxane is added over 1 hour and the addition funnel is rinsed with 25 ni

of di oxane.SHHEIEPEIFon is agitated for 19 hours at ambient tenperature.
A sol utgen of 5Tg1eofpﬁﬁiﬁswnab§ by diadesd rssaloed y e 1Bbwd  iforvert X 9 1S

i ntroduced er 30 35 H5 at t addi ti.on)

Agi tation |t§h cacrornllpodlrbuto oﬁre ri&‘ﬁo Ol | &?@dntb?/q%ff sqﬁaﬁrh 1t'h?/acuum
to a resi dutaaqultlméaaﬁomfnosaﬁalaitmnlqﬁ eirhmll&tcamjte&r amsurcehmmamapt@n 35C.
At mospheri c presgig Qf - Nid rQgen ds fb%delrs Gl ﬁa}tloé gae A, 200 m - of

di met hyl formam de 1 s added, followe r vacuumto a

resi dual véihErsclsr ide afd khis b LFEW‘WP?@WLF}‘W%& Nevbl 't~
t enper agar e dd‘ttﬂtc:&zy% 11 t1r'eaolqthéw1e1r~4ﬁft Qfaﬁbdr?lmg-mdfhl%n@qwatwn 5

is carrledot f t}our &h‘ O|IdISfI ter and rinsed with water. The
solidis dri PN rer gy $IH BY Hridduct
i s obtai necthen ﬂdmn faoft miof el igee &cﬁomﬂar YA edlik a BB 6B U e pyaskctas s t hen
crystalli ze&sace[ci%e(g r%gret\g(t&]sel}pet hod descri bed bel ow.
A subject of the invention is also the dihydrochloride
35 of 1-[4-[(2-aminoethyl)amino]-N2-[[4'-(octyloxy)[1l,1'-
biphenyl]-4-yl]lcarbonyl]-L-ornithine]-4-[4-(4-hydroxyphenyl) -
L-threonine]-5-L-serine echinocandin B in 4S or 4R form or in

the form of a mixture of the two stereoisomers, as a



“Route 3: starting fromproduct Illa obtained in the first stage by the
action of HBr-AcOH Mgl 2/ MEK 10 g of product obtained in Stage a) is
.dissolved in 180 15 m of nethylethyl ketone (MEK). 4.65 g of anhydrous
magnesi um i odi de and 10 m of MEK are intieoduced. Agitation is carried out
for 35 mnutes at anbient tenperature, followed by cooling down to 20C. 3
m of a 330nedlcament ofndBin | PaPecCHIl ST | a8 rowd cadt 1 Thrgslispedstanent.

agitated for 4 20 hotfs af L0GedO & Ofc ai St 84,£0; aqugous sol ution of
NaHC03 (sodi um bi car bonat e) 1s added. Agitation is carried out for 1 hour

at 20C (di SRRATRIAYLight SAMRESHR RS poeRERlrRd Yoo dhydrophepriderod
hour s ‘ém' | st- MSE(ilmgn@@ehwlﬁKa:wmifﬂgz&cppm alo %Qog)swia:bpp%%ﬁ}él g
carrie r.esi VOl U Oor Wal € adaed an

di still agl o‘h YJS %%Jﬁkf?%tﬁ‘% Jrrb%]aT _g% H%O}b‘fd]ﬂ%’f)y}?ﬁlen L)e ]cs)per ation is
repeat ed twiltesoriree B'US']E)E'%@DIII’IQ sed¢lakercdod ambl eivt 4 2ner 4R ufermnor agnt at ed

overnight . e sobidot o faliered apdpashod sk Lhgpss Syt s of water.

After 30 dryl ng under vacuum a enperat ure expect ed
product is W@FWEWthyfwmmﬁa@l%eV@élcpbﬁ\der The pr oduct is purified

by crystallizatipon accoy difthdo-1t e mr{@d_l\@lzasp{;j ed,beloy i el 4 94.5 o

sol vents _not, consi dered 35 Crystallization of pr oduct of orrrul a (1Va)

obt ai nedOaiRn okt ed 1yl oarbayy iyl eynithine] -4~ P[4-(4-nydroxyphenyl) -

(14[ E2d[4 (]Dcﬁkyféb%)né%TBSLIL%WichMdM@ﬂWB ]hr§ ;Qé‘é%el—rélﬂBnirﬁ BII nej - 3 [ 4-
r ox reoni nej - seri ne-echi noc in obt ai ne

Sbove. routl B L gr1ayth e EUIRIAF A d 3R Hotr oo L s roR e St Gt o

anbi ent t enpertat (BxanmlS0L 41 . of Tide rriaﬂmdn‘cmcmmﬂee (W)thélaqhgam&agmldsfator

(crystals q{ax} O:S’é‘é:EePbéééﬁ‘f’ﬂ Ca%&"é‘cgl\go% {39% hen %% Ormé%eééer,

i nt roduced an altatlonls carrie for urss.
acet oni tPi 1thg d3 @W@W#%Lﬂ%rm}ﬁ g fer trplirphappaceist kgall bf t he

i ntroducti Qibc@ggiathﬁfé akits Rl dr etk altsfi97edd howise daldonwed by=fdidering

and rinsing thr'gl times 10 m of acetonltrlle After drying 10 under
vacuum at a S tenperature, 7.10 g of expected product is obtained in

t he form ofpiMitdsoch et ivdes . ofYi Bt U~ [7(]2-Qa:ﬂil:ﬁ>y:|r)fam-n£b]243123i I i&a gel 60F254,

T

1.93-2. 20 (mhyﬁmﬂyl&mrﬁodm%] ?\-SH;azhrmqe hesrhoirioe a::sd:neEi 53
(1H), 406(1H) 4.25 20 (1H), 2.44-2.53 (2H), 6.96 (2H), 666(2H) 9. 06
(1H); Serine: 7.74 (1H) , 4. 96 (1H) , 3.72 (2H) , (3Hydroxy ynet fl

prol i ne: 483 (Fiyst stagey Bcylation 0f the qpmpoynd PHformikep{ITa)

or ni t hi ne arfa 3&:(&1@#5%&:\ r(d?laf 13::%&1](&'—"0]:114) 83 (1H), 2.82-3.11

(2005 Ao T A ST ST, T P (AT (2 80207 07

(3H) . 125: yllicakbsrade: MWMMBM(thmwm—for mula (1Va)

and obt ai ni

1-[4-[(2- an“%}% %'am nt)%‘quZJe[!{ %AT?QCQ} oxyrﬂlfiB bi phenyl]-4 30

yl ] car bonyl ] - L- Mtqnhe]hm- tiywated waten Jofl timod@tiese] - 5- L-seri ne
echi nocandige R £ plh no10 of pr oduct of formula (1Va) obtained according
to Stage II' and 2.52 of ethyl ene diam ne are dissol ved in 80 35 m of

t et r ahydr of uran§£E:95Jéb.lﬂ’ﬁﬁ%ﬁl‘ﬂém of the aetdivated ester hour under

nitrogepoand at rHHaAludrPIRImiIME. o%tsﬂld*ty gﬁex&ﬁ&-@:aﬁb&ﬂﬂ&méjm

fgtgg??:gglgﬁtdﬁﬁﬁplv % 'f1 8 §Yoxyb£§ﬁéﬂ§ii%jcarﬁggyilc acﬂ&nes éégltatlon

of pentafluorophenol are introduced into 1 litre of

dichloromethane. Agitation is carried out for 15 minutes and
09.6 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 i1s carried out



-19 for 1 hour followed by cooling down to 5C. 3.2 m of glacial acetic acid
dissolved in 16 m of THF is added. Agitation is carried out for 1 hour at
5C, followed by cooling down to OC and a solution of 1.04 g of sodium5
cyanobor ohydri de dissolved in 24 m of THB is added over 15 mi nutes. The
reaction nmediumis left to rise to 5C over 30 mnutes and agitated for 30
m nut es at hhithd erperlauradd ifhiem |ef tetttmndlseag d:<anttfi@mapcermer ature
whi | st agi t?%zﬁdﬂagcafﬂfdrf J}f)uﬁfp fo'tlrpé/‘ﬂ%at%&’tlddétrté UNder, Nag {0 40 m

of the 10 ution I um bi car bonat e

di ssol ved iaBEIH] t@rmma:taetruredu stallavgs Lhweargwtaa:ttﬂtnﬁt@e RS kRIS - vol urre

of 80 m then 22 iHq théf?tMngaﬂﬂt@Z%ﬂHar@l et Wﬁt@@@i@ﬁuﬂ' el@Bdedg
Agltatlngls carrled out for SEg;nutes foIIowe ﬁcantln
|

reextrac e D R ShyFrate

met hanol artcdtejudstge IH rig all the or gani ¢ phases under vacuumto a resi dual

vol une of A an ISI|| Gsont,inued to
a residual %%DA&T 60% %h:@ é% % gg pgur%edt7| r?tooq%’f’o%B 7 f4Hv'vater
over 20 m rnt®ess @nd by tlatéd fawiro 1254,hdur438 atquimidi lerdH t et atrur 8HA f

necessary thedHd)s fdjusted to 9-9.5 with dilute soda, followed by
fllterlng and rinsing wth an aqueous solution of 1.2 g of sodium
t

bi car bohdte (pHSEageRy: BavdiatdOfi ng the solid in an oven under vacuum at
30C for 18 hour3.8. 95 o theew@oedmprdidef&%ﬁese( 119 Optaidietid i he form
ofavx,hltecfolld Yield: 100 O Isoneric ratj,o A/B = 80/ 20 Route]?C 10 g of
t he product®<t CandiA" dHeR |‘E}Fc§tréjdé793(ifcl 15reRaGa R IBU e & under
agitation a\mj %9/rﬁ9t7r1cfgerara:t mosphey efi nthe G ad «ft aihfed %Cbcgreoflrs 71y ml

nmol ecul ar

sodiumtri- enzyI - préq]tgreégﬁloc%o e;tﬁ?’gg%:lrgjiégi&qus %{F‘ﬂ)é}%t elna(]gg)ltcj}isdfso ution

is agithb ectrettr@:tﬂmee:htlrtt@rptémtanse)a‘rmlcm el @gnftcﬂ‘qmmdts:)ycaaemfed tatt ng
the mol ecul@y, sigeyR,and Jdesi ng thttﬁng#F a th¥s gHd A e drpiliftilled to

dryness under vacuum at an internal tenperature of |ess than 40C. 600 m of
a sat ur at ed ARFEEFI S0l utihén bﬂnoﬁﬂiq}%ﬁ Biccgreiame d iy dde PRIRH VA5 o t he
resin 20 ol aiine@d Wi Weltagidwld NG Gt < Mﬂétsufpﬁr&ettéﬁa%&eimmn
filtration ,agent |sogdd d to the susnpensmn and a% Cfleér jﬁ)carrled out
for 16 hours &t dnt ATEETFHN dvied ' Eshing with
wat er. dbe mdlteaﬁesi ehrsisameeckdiytos waasssich gy itthr magj*eﬁ 00 ‘]]ﬁe cfo Inet han@irafeailr
times. The ng{ §|}a | I Ny toeﬂ | (ei:%'l%etrhtrr atte;lcéé1 Q Jryhn
in uct

wi t hout excee xpecte pro 1S O tal neg'{ OUt e

| sol ation & ﬁfem%fmh@ém athelcmlctehe qr@m;cmgrmaﬁatwwsftemﬂtt@tmmnd
if[LOEKPLa2|%ﬁ?rsl(ag C) foﬁﬁgre% b% ﬁ lﬁﬁg do%? ﬁ$ aﬂﬁlent b 1-L
-im dazol i di ne octyl oxy |pen yl ].carbo -
- or ni t hi nelt eﬂ‘fj[eéfa(tﬂtfdr"d]ﬁ}fpﬂe AL atgrt'rté’&ﬁnr‘ﬂe of. |- dey ert%é’é’n lr}‘gB 15
A suspep3i Givldid tamel m@ﬁtmg qft ft@m@d etl(nie\éa)wmbt meted,zlleheStcageuﬁﬂd)e |amd40 m
of di chI oro tlhane %ﬂ uum aocf Hyl Lgne qj m_ne '52,6‘39) tatefd fxor c
hour s. of i T 2 5880 TR gal |t on car Mled St or 5
hour s. The pygldug ti g sf |dbtt@nex¢ctmd1 rtlmsefd)me\pefrall Heiirges swltmi di ethyl ether.
After 20 drMidig il .ancoven under vacuum for 15 hours at anbient
tenperature, 076 of expect ed conpound is obtained in the formof a white
solid. Thi LGit &fmedi-dtte sild iGfe® 155 e lea@ Lopmeme 4% 20 6fia reduci ng
react i om0 a@Q=GitNg dH9C ps-agest Nghf oMt esc-11 or1 2. This isol ated conpound is
new and for@i _pgrﬁ é§ of the present invention Yield: 73 MASS: (FAB) Mt
1100; MNa+: " Threonine: 8.51 (1H), 4.72 (1H), 4.38 (lH) | .20

(3H): yHydmvegpndniene s .4.637 16H) 4 . B59C12)22 4(.2H) , (141 421(3:5) 331)3830 3. 66
605 (o) TRIEEoRGRROVIEY | BPad §8n{ 1Tl 0%+ 200k ] E% 5 é54% Zéﬂ oy
(3Hydr oxy }Bnﬁtfilnﬁl 7@r di2ithe: PAy2ZogyHhor®, ¥ robkne 7. 2% (LH),, @ Q@ (3H)
.22-3.99 (@M, 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), PBHydroxy
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



-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); 2.783.02 (2H); Aromatic and octyl oxy
.chain: 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 (3H).14 21 1V). Fourth stage:
Purification by chromatography of the conpound of fornula (la) obtained
previously (Htcorslidng ttHrowd eS4, (PHpoy 8)4andlisepar a28 of2ldf; the two i somers
Aand B (A 9.8 COLLEPON] 09 LenSLET ©1 $9TBER) R P15 (POt Lo 4)

Di-trifluoroacet

1- [ 4-[ (2- ami 2ibyA )"érﬁZ‘lo]2PN2r[‘[40Qo(:2P§/)| oxy) 14, (2Hbi phehy| {2 y13 caf bonyl - L-o0
rnithine]-4 (4 4 0 hemyl 3+ L eoni e ré §1e i nocandin B A
Prochrom LC(iZO P%/unne(%/@ conyﬁd:l)]'él E)éhﬂg)(rj \?\nft%}gZ(%H)L 2?? 81% n%?)}e'k 11763 silica
usi ng a Ret hyl eRoute i 4 ' 94 | @s ey

(5)-trifluor OaC@ﬂQ@Cld s{;ﬂatﬁaﬁyr&f aauért&&iﬁrap&weas%g of the corrpound
obt ai ned above oute. i s, dissolved i.n 1.26 leﬁiFAPf a m xt

conposed of acet%rﬁaqf’ﬁ@T% 14 AR Rty TyPheR

solution is fil terd ad CBﬁ:yﬂiO)qulr}ﬂtéTWbI’mCIdl,l A3 del it added Th| S
solution isyl £, t o) Nt j o] I e of
76 1/ h and Ozlal&# esésoﬁrgeeﬂﬂd%rpﬁ4r%aér:sé uﬁt eﬁ lz%(?ﬁ% (gedt L%atﬁz(% &fvéﬁé
foll ovveélobyarcﬁ sinirediraheand| dEctadi I abs |<emrmﬁjec?utvae‘é%n3 oo s aaht
external te/mergiuremiet £55rd han649f:o§6wgt5e19 of aFH&%H’CtacjﬁtaP@i@A“Péi in
the formof the soliddi-salt of TFA Isorrerlc ratio A/B = 99.3/0.7 V):
Fifth stagef@Piirqd it i TRt byO dMFINER Dyrisphlrwid the /I3 FinBbrattet at e

(el lhmB(r;gtl Qf?é)ftﬁd’tﬁcﬁad\eﬁlﬁa|4$)m1253ﬂ ﬁ@siz%mn%éﬁ%ﬁb co:m dsgongli ti oned
wi t g reverse se, Dai so n silic usi ng a water
(90) - acet ot 6 0S4 (100 GHUR oUact 0.4 M ctid B e phase.
36. 75 g16f EtdftéumaISuhimalmed Fafoane blmrtcjten(j |trcstd1c>hreﬂmtmgi@phya¢lsu1d,l ssol ved
ina mxturg e r

(10)-trifl ulor oace |c ampg%%gdi) f;%r%%z m%gr#bé$9}%$g%a8€e¥%n¢%ﬁl%f The

sol ution i scH¥ydtaked and this solution is inj ected into the colum. Elution
is carri ed Y1 tdy vt er (90) - acetonltrl le (10)tr|fl uoroacetic acid (0.1)
inthe f," _rst instance to_reno mneral salts, then wth vvabgr
(50) - acet oiNB i 1P50) Br 277 ué?oé%t 33@ bcfla (0: §76t37ré%v@13t he?Br odiu The
fra~~tipos ol lapted g% Qiﬁdald“ erh unded 3 veaguiim atH)an ex4er el Aenpesat ure
of less tha(n 4%% Td’ue9 re t Iinpid aqueous 22 solution is

| yophi li zed. 9 ‘ed product is obtained in the formof a
cotonny white scﬂhacgedlz saPLCtchﬁtiﬁ?A | someric ratio A/B = 99.4/0.6

Cunul ati ve vyi el Gi Of3 tgﬁ ﬂ‘%é&“ﬁrﬁ%&d&% aphi &s: aé%ﬁep’%r\éoﬁ'%&fe tihe am no
reduction: 28.7 VI) Sl xth stagQMfcReturn to the base

1-[4-[(2- arf iFyAYae Hig) - o [ tylox33 [9,9F - BIBHeIA 129yl | carbonyl ] - L-0
rni thi ng}- 4td dheyfrdtr Ry gape Nyl degdd he € At detd Hnd-- 58 re e e e ands H W 10

14.37 g of ound abt d , 1N the far the Iy hilized
di-trifl uor%&a@e‘ﬁ@ éé d‘i‘ejs %‘il)\f)é]dl?%)ﬁ%y ‘ﬁ?y Ip Agitation is
carried outirftarodifcad nutTehae wdlart vt rﬂga‘gﬂmj:éidi ﬁorﬂla)fhcmzsatan angolient
aqueous sol odi C t i ent
15 tenper at%&ﬁeper}fq%rs [ o;%l ?%ﬁ?l e out qﬂ%‘gocﬁ}cl)u rs. %é; teas%e%anaget)hyl
acet at e/ netqmedn%‘QJrfeDISIZZ hay g dad éamil%ryi ttanrArdtsinsr rifftout for 15

m nut esBOThqlmqrgar&afm GPhase d S Aesaniedi @b e AAURAUS: RIase: 1 S
reextracted with 2 of an ethyl acetate (8)-nmethanol (2) m xture. The

20 or gani ¢ 3HdSES A & VorbiHES didt dhti &P bt U8 landE U '<ted W t o
dryness und:elrlﬁaclmgnamd heittts iexgeptingiadads . 14thd d81id vatdfidd el to

the dry extract and th sus nS|on is a r 30. m_nut foll Wed by
1Tt er ) g STAFURLI g TR T el SRR 41 e ko 1 Hor A i o e
After dryi rugstdtd:Mecd mdﬂ*re vmrmmﬂtbeﬂ;();(e dfl 1. g of expected product is

obt ai neggi n,they foy maf a white powder. Yield: 91.6 M CROANALYSIS: (water;
8. 8%

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



-23 theoryfoundC6l . 02055. 3-55. 1H07. 2247. 5- 7. 4N11. 43710. 3-1 0. 3FONot det ect ed
VII): Seventh stage: Salification (hydrochloric acid) 5 D hydrochl oride of
A1-[4-[(2-am noyl ) am no] - N2-[[ 4
(octyloxy)[1, 1 -bi phenyl ] -4-yl]carbonyl] -ls- ornithine]-4-[4(4-hydroxyphenyl)
-L-threoni ne]-5-L-serine echinocandin B 10.53 g of conpound obtained in the
precedi ng spygeligome ssol vEY ¢ no263ctylotyinipiampl abid sandgdt@diagof oé-30

10 m nutes D 1 efat fobl d, [ i i 0Q; r sl ith
tui ce 316 M SRSt RAnel D 5 1R 5 et Fy bk TRAGE Al e o

agi tation ahMTiMMerimiaddgdn aAfbebiapitabhperbenre! Pgiratabramsientried
out for 30 yam @astufé’,"tﬂ’{\@dr@é{cgiéﬂ'rhédﬂﬂntf?s%éﬁﬁ‘@éé undery yacpung 45

wi t hout exceeding 35C. The dry extract is taken up I1n_ 105.3 nl of

di i sopr opyl VG HendHe ayshrhsedn obThEHeR | S agptated PoF OhotY s,

fA]9| | Owgd bmilill,lrl]ﬁceﬁj P@ra@_@bmhi@gfﬂ%@réw £6d 2&1%%@%%@&%@%@& ded
roduct |5 60 O nbd™t i (HREYGT oY 58 I TE PG 34 of §C 8 796 & of -
M CROANALYSt:sSedved epr&dy&t 0) is obtained in the form of beige solid.

t heor yf Ound@&g% 6, 957. 4N10. 739. 8Cl 6. 035. 95FONot detected 25 VIII:

Ei ght h st age: ystallization of the hydrochloric acid salt 24
Di hydr oéfAl kEleSegond stage: dehydration (obtaining a compound of

1-[4-[(2- angdaybdanpgdy N2-[[4' (octyl oxy) [ 1, 1' - bi phenyl ] -4-yl]carbonyl]-L-0

rni thine]- thenyl z) L-t hreoni ne]-5-L-serine eehinocandin B 2. 75

g of the cohpBaul bt (eFett ot H ny' tRirheret A4 -1l carherwt Ledre¥ezl-

m xture of cxabithidePf4-appt (v Ry diexy@sierhfl 8-1H tifesleiidpr 511 2o iwé €r

whi | e heating under (E.ef lr#]X (77.4C). Agitation is carried out for 15 m nutes
Rt

at 77C t her® nediumis cooled down to + 50C over 45 m nutes.
Initiatildn i s cRaoutel outvia tthellcdipoupdfofl Eamuskanl (3Z&'d)conpound,

foll owed by coold Soywn ﬂa}hlﬂ'lc)hto 20C over 30 mnutes and agitating for
2 hours 15 m nut e%?gto aIFfo crystallization to devel op. The suspension is

concentrat ed undetrl (AR 14 hy drassfrmany df bf4 s5(agtiwn*®)t [1ad 'owi ng t he
tenperature to HighddyN f=~¢ 0] o Nt 8¥n iS4 -of 44+ ogen is
re-established, fo]lowed by cooli gr own to 0OC over, 20 m_nut es, g’%\:atl ng
at 0C for 17 hodt¥drq%yR ﬂdﬂn—o@} SANIRRYST? T SR £RPTIRE i®h 11
m of agetonitri{rEIA)er drying the crystallized solid in an oven under
vacuum and at 4 or 24 hours f_ .20 expect.ed product, i s obtai ned
in the form of %%éﬂgt eozfcrfilrschlfcﬁ %'élz“z%%b&alﬁeecfdlp%§}? IﬁLré RS B (i somer
A); R = 7.digdcomst B) Krohesitr&i&f Metdmnal 6 @4. 5 gl Mibiisiphase:
acet oni tri l.e-mat s TRA BUSN0. 1 2100 A5G rd 48 /i1 VR 5 GOGLE, 9 &a (M
1H;, 8.48 (d, j=8) 1H  8.00 (d, j=8) 2H 7.96 (d,”]=8.5) 2H" 7,71 (d, | =8.5)
2H, 7.64 (RIFEHE N 2 cAEDigY, 0B Fo0)6 heurs Inqer jeblyy 44 @) 04 d,
U 266 () T s (it doe (o b (ro it e 1 4. %

4. 4. 4, . 4. 3 4. ) . 4.
(m 1H 4. %R%eﬁlﬁﬁu%@éﬂ?%vﬁ%}u%@l e ’i%%%argzlﬁfoqét‘l%%g (tr#e%ka% 70 (m
21H; 3.51 (Mt & 4&tan - aBisd. (MhS8sWherds 28 (Iy dddtaxrdd fog H;
2.53 (dd, j,= d 2.4 | =7 dH: 2. H 2.25
(m 1|(4; 2.11}150%(%' 2ll-j(?”e?sgozltﬁzdn)%Slﬁﬁiﬁ%é?—rﬁédz@qlﬁis%wﬁ%#%2@@%‘1 1. 40
(m 8H 1.I5ff{st JmEngHN ROPYH Yrdpn)vaHium, 88 gnbignty)temperature,

30 270.5 g of expected product is obtained in the form of a

beige powder.

Yield 94.2 %

NMR: (DMSO)

Threonine: 8.11 (1H), 4.84 (1H), 4.41 (1H), 1.11 (3H);
35 vyHydroxyproline: 4.40 (1H), 1.91-2.27 (2H), 4.42 (1H),

3.67-3.87 (2H); PHydroxy homo tyrosine 7.32 (1lH), 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 (1H), 3.58-3.63 (2H),



-25 3H. Exanpl e 2: Pharmaceutical conposition Tablets were prepared
containing 5 - product of Exanple 1 150 ng - Excipient s.gq.f 1 g Detail of
.excipient: starch, talc, nagnesium stearate 26 CLAIMS 1) Process for the
preparation of conmpounds of fornula (1) NMz H\~ ~--~ O5 HOHN Il N-R
H3C,,,, ' ~ONHOOHNOCH () HOH, NHO~HCH3 10 ONN\~"~"" OH | ~~~
OHO H 15 HBEydubiky HyR thapr asenitines 14 .&ar (16t brédhed Br, &c31c chain

cont ai ni ng %'PH} 0 3300@3(99? at Ofp.. 3 0 | @f‘@l ] Y<<CQPB§tHiHQ pue; oggnore
het er oat ons and one or nore heterocycl es r|S|n thefollovvlng st ages

a) a corrpouﬁHHb'f fofhul BH{1 14 -0 2 b|\EB+25C2 51 Av43 (1), ~& NPO HN OH HO
H- NH O-CH3(SHN ~1(93)2 630U H; 3rdhatic and octyloxy chain: 7.97

5 (2H), 7.70 (2H), 7.65 (2H), 7.02 (2H), 4.00 (2H), 1.73
(2H), 1.43 (2H), 1.32 (2H), 1.27-1.28 (6H), 0.87 (3H).
Stage 2: dehydration
265.3 g of methoxylated product (III'a) obtained above
is dissolved in 5.3 litres of dioxane. 71.8 ml of a-

10 acetoxyisobutyryl 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;3) is
added over 15 minutes. Agitation is carried out for 15
minutes and the dioxane is distilled under 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 (IIIa) obtained in Stage

a by the action of AIBB/Mgl./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 (AIBB) is
introduced and the ochre suspension is agitated at ambient
temperature for 45 minutes. A solution 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 temperature of

less than 35°C. Atmospheric pressure of nitrogen is



-1s subjected to the action of an acid of fornula R-COZH, said 35 acid
being, if appropriate, in an isolated or non isolated activated form in
.order to obtain the conmpound of forrmula (I11) 27 HOOH ~--( OHOHN- \ _ N
RHIC", NHOpPpHNOH//~~5 HOHNH O-@# OHN (Ill) N,H\~"" OH ~~~CHO
H 10 HOc) if appropriate, the conpound of forrmula (Il11) is subjected to an
al kyl ati on reemiamﬁﬁsﬂedheamdcb@@lmlno©0$im¢thw£f¢wmam3daci$omd@édan

al cohol of a@icon\?%f&nyy él*slw %hméles\%wf (?Pa-nrsreﬂclfué p&@f&ﬁ%'@ﬂ an

al kyl radic arbon atons, in order to ta|
conpound of2$%ﬂth%nQ|¢¢l§ &@k@r{9n~15~pqu$%ﬁ+@¢ @mb§fﬁﬁd¢?mﬁ%¥ature N,H O

HN OH HO'/ Hopeo ' oodNH QEB £ lwdedr.) ﬁ%@%fJﬁhﬁélﬁb“W{fﬁ"Dﬁ}1*?‘ &0 30
c) the conpound of , formul a (III) or (III % g%ﬁ%bgec%ed to a de ydratlgn

reaction? i+® ofHeried bt af or al ovpound }pereoganslifgnse

with water. The solid is dried for 24 hours under vacuum at
30°C. 46 g of expected product is obtained in the form of
beige solid. |
Yield: 98.6%
10 The product is then crystallized according to the method
described below.
Route 3: starting from product IIIa obtained in the
first stage by the action 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 suspension is agitated for 4

20 hours at 20°C. 10 ml of a saturated aqueous solution of
NaHCOs; (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 formula (IVa) obtained

above (route 1, 2 or 3)
10 g of 1-[N2-[4'-(octyloxy)-[1l,1'-biphenyl]-4-

yvl]carbonyl]-4-oxo-L-ornithine]-4-[4~(4-hydroxyphenyl)-L-




"HONROHHC'.. " NH~05 ~OHNOHHOH,NH O-CH3 ""oH (1V) OHO 10 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 reduci ng agent
such as NaBH3CN in the presence of a Lewils acid, or NaBH(OCOR 3), OCOR
representing Boc-LPro, Bzl-L-Pro or any other optically active am no acid
as vel |l as @meatiee] thikasevinerorckhoadndin Bx{dhea teed, abover derute

obtain the porg)qy&ndg,)()flgo&i@’é@l&éc) Se def 'I‘Ik%jrab&\’c?er 29 £OIP{ §'&9<§l a%en

majority of aone of the active |soners, said conpound forrru %E(i o2
he one or

bei ng subj EVRENY 1L AR T el antl i oy %b?%ﬂ%‘?@“@?ﬁ%@

nore of thend ot o NG ONREF afd OPSt a1 £ 1S PR OGS BPNYc R obt £1YSH dddedBdigd -
the action of a baseOjf %\I i fi atJ on. 21')%5#00 &mgsadefl ned in claiml.in
I

whi ch thd compothds rHul el(%)iLn BrEFTAAR ol F A R
radi cal 30 cwpriesett imgitdhe fﬁiémvﬁhgnlgr@ﬂmcetorﬁ&ﬂbé—ﬂrs 51 nt £X5dd

~C SH11 10 3 d | ai | conpounds
of 15 fornu]%age ](%N/ C% %% Oferfcﬁf%s ((;1%6\/) con ac?ngfarr?kl%? Pﬂ é r%%?esenh ng

t he fol | owiat tgrtougn mmw @u@rm@s@ floyurshe fm]e]paff%ilb)}h ot 1l conpounds
of formul a {d@)riddsing with 3 times 10 ml of acetonitrile. After drying

10 under vacuum at ambient temperature, 7.10 g of expected
product is obtained in the form of white crystals.
Yield: 71 %
TLC: rf = 0.28
Silica gel 60F.54, 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); BHydroxy homo tyrosine 7.53 (1H), 4.06 (1H), 4.25
20 (1H), 2.44-2.53 (2H), 6.96 (2H), 6.66 (2H), 9.06 (1lH):
Serine: 7.74 (1H), 4.96 (1H), 3.72 (2H), PHydroxy ymethyl
proline: 4.33 (1H), 3.98 (1H), 2.31 (lH), 0.99 (3H), 3.26-4.0
(2H), « ornithine »: 8.37 (1H), 3.84-3.64 (2H), 8.11 (1H),
4.83 (1H), 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).
III: Third stage: Reducing amination of the compound of

formula (IVa) and obtaining a compound of formula (Ia)
1-[4-[(2-aminoyl)amino] -N2-[[4'-(octyloxy) [1,1' -biphenyl] -4~

30 yl]lecarbonyl]-L-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 II 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 tetrachloride dissolved in 80
ml of THF is added over 30 minutes. Agitation is carried out



30 35 HN\WNHZ HOHN H3C *,. , ', ONHOHO H, NHOH N ~~H O hi ~CH HO
OC8Hl~ (la) conprising the followi ng stages a) a conpound of fornmula (I1)
LBOHHO"' ~=NHz OHC".. . NH~O5 ~OHN CH (Il) HOH NH O-CH3 O N
"" OH ~~~0OHO H 10 HO i s subjected to thejaction of an acid of formnula
C8H1~- 0- PhPh- COZH, said acid being, if appropriate, in an isolated or 15
non i sol at efbr acthvat eto T DEWRG | By OESST ik QBRI ot hitc conporingl obf f or mul a

(I11a) 20 HBC ~' HQ OH s IN- ;4 dissolved in 16 ml of THF is added.
Agitation is carried out for 1 hour at 5°C, followed by
cooling down to 0°C and a solution of 1.04 g of sodium

5 cyanoborohydride dissolved in 24 ml of THF is added over 15
minutes. The reaction medium is left to rise to 5°C over 30
minutes and agitated for 30 minutes at this temperature.

Then left to rise to ambient temperature whilst agitating for
3 hours, followed by distilling under vacuum to 40 ml of the
10 volume, adding a solution of 7.2 g of sodium bicarbonate
dissolved in 80 ml of water, distilling under vacuum to a
residual volume of 80 ml then 32 ml of 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 residual
volume of 40 ml. 40 ml of DMF is introduced and distilling
is continued to a residual volume of 60 ml. This solution is
poured into 320 ml 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 introduced 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 with THF. 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



‘N O-n HN eH (Illa) 25 HOH O= HO 30 c) if appropriate, the conmpound of
formula (lI1l1a) is subjected to an al kyl ation reaction of the alcohol in
position 5 by the action of nethanol in the presence of PPTS in order to
obtain the conpound of forrmula (Illa') 231 5 10 HBC HOH O= M0 OH ~---~ O
HN-\__HI / ~O-OHNOH I / OCeH~~ NH O-CH3 NN "" OH ~~" OHOH (llla") c)
the conmpoundbodified mhal §tldqitotifdl | a2) ¢ sosubyEttedo¢ncal dehysle agiilon

reaction, iPiP{gg{iég g&éﬁ%nig ggggQHEQ @ﬁe1§u§8@ﬂyl§n(ék@)ag§9a3§on is
carried out for 16 hours at ambient temperature, followed by
filtering and washing with water. The cake is dissolved by
5 passing through 100 ml of methanol four times. The
methanolic filtrate is concentrated to dryness under vacuum
without exceeding 40°C. 21.25 g of expected product is
obtained.
Route 3
10 Isolation of the intermediate of the reducing amination
reaction (compound of formula IV'a)
1-[4-[N,N'-imidazolidine] -N2-[[4'-(octyloxy) [1,1'~
biphenyl]-4-yl]carbonyl] -L-ornithine]-4-[4- (4~
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 isclated 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 (1lH), 3.88-
30 3.66 (2H); PHydroxy homo tyrosine 7.46 (1H), 4.17 (1H), 4.17
(1H), 2.46 (2H), 6.96 (2H), 6.65 (2H), Serine: 7.47 (1H),
4.84 (1H), 3,65-3.60 (2H), PHydroxy 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 (2H), 9.55 (1H), 4.28
35 (1H), 1.63-2.12 (2H); Imidazolidine: 2.63-2.94 (2H); 2.78-
3.02 (2H); Aromatic and octyloxy chain: 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 (3H).



30 O~ H3C I Ow (lIVa) d) the compound of formula (lVa) is subjected to a
reduci ng am nation reaction by the action of ethylene diamne in the
.presence of a reducing agent such as NaBH3CN coupled with 35 Ti 9, NaH(Boc
-L-pro)3 or NaH(Bzl-L-Pro)3 in order to ghtain the conmpound of formula (la)
as defined above, conprising a majority of one of the active isonmers, said
conpound of forrmula (la) being subjected to one or nore of the follow ng

32 ti & t hy = | 5 -
22 Frcat i ofihy: FRRER PEGeY PuflifidrdF Sy PnighafoBEhbR 85 Sd0SP )

claim4 chamempauﬁdedfifptmuiathbabodmtamnbdﬁptewnqtalyIé9C¢Qréu%@etQ|vely
subj ect ed tf%ﬁ@g {Oléo 09)QQ&&aéééEEEtEQna§£'£ﬁ£a£&8n198m89£Qﬂﬁéﬂﬁrﬂphu on

silica the y reversedl0 phase omat ogr using a m xture, of organlc
sol vents? vRX B Wﬁmmm@a‘é@tﬁewwweﬁ dRro¥ oS obR pPsthkon 4

tr |be UOF?aC]@il@rfflﬁjoﬁé’é%ehﬁﬁté{@f N2 Odmi 061 iﬁn{ﬁaj —111? t her actl on of

a base, for exa e action gueous ution, of . so

bi car bonat ef °?Wn£?’ﬂé’r[ ot oRiphenyl ]cﬁ%'%ﬁ%%%ﬂ“ fPTBTﬂﬁ’P’a }H'%ﬁ]d #T“ﬁe form
of a base cl4-sa§df¢:eﬁhaﬁyby—mh&xfs6mmp#s-kwds@ﬁtﬂxerechModammmrBIer to
obtain the corre;§ nd| %méaﬂé &Irrl]n? 1ds', hé/ #)chlglgé(gi { t%_eagé)nggund of

formula (la). ote o any one T s
charactéﬂlzeﬂr¢h 11&@3t$mﬂznﬂ|WQﬂmgnarmﬁﬂhYkﬁn©fcmh@ra@$d 43)carried out in

the presencg, ggorpﬂ%fiéug oF, 0O an h}’ﬁ’)r%é/éélﬁc @;mpffpuopcp&e@@@&la{cm

N- hydr oxybenzotri azol e Process according to_any one of the clains 1 to
5 charact er { Zednirturatas Heokkls Rhave r eatt i ot nth%ec%rﬁl%%‘éfh‘éeo@"sab?e%n

Idsol at ed <':1|0at1dt)c\/h@éi ets@gdd, 11% Cﬁélﬁt@dl)ouisdlcﬂhéi@l@é@sﬁﬂ%ﬁZ@fml of a

i i sopropyl e am ne. rocess accordj any one o ai e

char act eri Z&tKS Lhr? h%‘?mfm% %c‘ffv%?‘?ib‘?lmr%ﬁjcfg L&E )nerﬁ %n%n{: &)u‘% ‘?‘Ea@??on
in the peesere(Df. a Ton sshhtai@d B9 Arlteomdda@adi 86 mb @ﬁrm@@kﬂybeﬂhel n the
presence of t do c i to any one
of claims 1° o@‘%ar %%%(%ednlema%]hawwd %1 dir(?{r?(g?le?e’gﬁ?oﬁkg?s carried
out in the prlyence BILAI BB aﬁndcalfra%ﬁﬂ)r@pi?|@t@%l23t@50ﬂ076 Pkzearsd a

accordi ng t&é’é‘é’m%‘%?“l@'@éf@ 1 pOcdoehe acd exd zeded nobihalt thgo dehydrati on
reaction is carried out in the presence of HBr-AcOH apd of 12, 11

Process accortheEd dPvI & #sl bl Hid Glee Rt HRFeRd 7P hons unde vactum

20 at an external temperature of less than 40°C. 36.75 g of
product is obtained in the form of the solid di-salt of TFA.
Isomeric ratio A/B = 99.3/0.7
V) : Fifth stage: Purification by chromatography of the di-

()

trifluorocacetate (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) —acetonitrile (10)-trifluorocacetic acid (0.1) mixture as
mobile phase. 36.75 g of the salt obtained above in the
first chromatography is dissolved in a mixture comprising

30 57.3 ml of water (90)-acetonitrile (10)-trifluorcacetic acid
(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)-
trifluorcacetic acid (0.1) in the first instance to remove

35 the mineral salts, then with water (50)-acetonitrile (50)-
trifluorcacetic acid (0.1) to remove the product. The
fractions collected are distilled under vacuum at an external

temperature of less than 40°C. The resultant limpid aqueous



-33 that the product originating fromthe dehydration is purified by
crystallization froma DM/ acetone or DMF/ AcOEt m 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 NaBH3CN coupled with Tid4 , NaH(Boc-L-pro)3 and NaH(Bzl -LPro)
3. 13) Processufsn tie pyepeat bized. of 15. @@@mmmedmmmqmw)mr (I'lla)
by an acyl ation, reaction of_the SPNpo f (41) def i ped |n
any one of W% gi‘ 1% 11Zﬂlh%m]ao%“t géo éljgéjgnﬁs) C%Tglg or the %JF e%ﬁ?%t(?on
conpound ofIémmemd@.(au®oom/$|%®99b@/@ dehydration reaction of the
corpounds QBHE é#éia fléﬂe)twéIéﬂf@méﬁoéréﬂhﬁ%saSSﬂeé'?ed in any 15

one of clalns rocess for the preparation of a
conpound5on1Qﬁ¢n9%.¥h9 %Wl%¢a5eﬁﬂc%ﬂ?%d §n§ &nination reaction of the

COgDOUHdS ofrf 08 iRtRes €438 : MMethiMR) tastkeibaes in any one of clainms 1 to 4
and 12. 20

1-[ 4-[ (2- atbAT h(27 W%ﬁ'{'ﬂ“’f‘(@%ti&%xy oqtyloryhbbedi TR ¥ bhnyi -
L- or ni t hi nejt F¢drbdnyVIHFDxyphittlylne] -4 [ 40 fiefdSeoxypleenyk) ebhi nocandin B

inthe 4S or. 4R formotr in the form of ] e of stereoisoners. 25 17)
The di hydro‘é}h’f%‘?‘?’o‘énijfg i. -serine eg@xlnogamﬁ%

1-[ 4-[ (29am noethl):a?ng]oc}ﬁ NZi¢ 4confpetyd oxXytd indd -dhrprrenyi ) -4hy | feamrberg | | -

L-orni thi nej 4l { ¢ Dy di oxyphenyd Jo ke bLeonsgiel ; Srd-apssapveehinocandin B
in the formbl thie active | Somer A capabl e of being obtalne t he $rocess

descri bed |mﬂc¢51%%tQIto 159igatig) B8 eahetedarehtfehel %l%&ﬂ? Tl 9rPae of
1-[ 4- [(Zam@p@fMéaaé&@OMN? hi4of (Qctytoxydéd, dqubdbphenyl bt dyh] cair bonyl ] - L

sorm el ] & Ry kLI SO I LB e Sgflgpeandin © as

dlhdeOQB|0t¢mb9fﬁture Agltatlon is carried out for 17 hours 430 ml

o o ne SR Rk LB Kl der ARR0Y KL e Jo 7P B0 b o BV S

-ornlthlne]- - ﬁ ? oxy reoni 5-L-serine echinocandin B as
defined in @¢Btatﬂ@n 134C@rrléd o0y Phur hhceimitas - cofposiPPOR @BHRALAI ng

t he di hydr [ ed th h tracted with
1-[4-[(2-a%ﬁ%§%h€% g%r?%%& 2114 -eo%?‘g?%is 297 lshlé?%;h)éey|] ar bonyl ] -

L- or ni t hi ne?88-4-94- 2% de ybh@ﬁ?mtg (i rrd lh?lﬁ%} 62) 2chiRScandi n
B as de@bnegrg@nﬁéapwéiésOéré7c@ﬁﬂlﬁe@haﬁﬁaaﬁﬂédC@éryf@bbgptabﬁe vehi cl e.

21) As interpediate,conpounds onpounds_of . fo ' 11" a)
as defined H° E+§i%% © %ﬁy%es§27n§§ i RESP AR S géggn%g%%%&l?%egéoépounds
of fornul ae148. 1Ima)ofFM@Eenglasad@édnEd the adyy opet pfce| angstheto 2 or

(1 2) vhen. R represents b:heCle.s b sdbpedO Mo 1LY 45 MrEcbBCns:

and washing with water until there are no more fluorldes

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%)
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x{ ~} xsmhb] WJ] ca] cal] ca] cgtdcatcattajcatcaljcatjcatcatdfcaical] ca] cal] ca] cal]
ca] caU] ca] ca] ca] caU] ca] cgtj ca] ca] talj€a] ca |°9-3

H 6.95 7.4

N 10.73 9.8

Cl 6.03 5.95

F 0 Not detected

25
VIII:
salt

Eighth stage: Crystallization of the hydrochloric acid



o \ " eh} xsni d*YT] ca] cal] ca] ca] ca] ca] ca] c
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a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]lca]calca]calcallL())>)A) QO

HJ)Wo)|) )Diwqdifrdfm “oifh HeHldinEH 2-canf i nigyy 00w kI ~Nart BE4X<] ] caD

] c?] cal ca] cpc] © | nﬁLi]_c@_]cpﬁH]&?:]r@]]_c@_] £4d cal ca
} fl W] Cao@@m]lmn] i ﬁ)a Céf’ %%ﬁéﬁg&%ﬁ%m%]@mwandn B

TR RS e bR A e

Na] ca] ca] ca]ca]calca Z AAN *hhxrnfa

U c”a] ca%cdiscélltﬂsto‘lé']%li]rbé w}leﬁ%ﬁea]%fa]%i‘]z data] aﬁr}@&'@ rg P

ﬂCAa} Ca]U] ast \g G‘d‘la]dfa]d@]m#rl‘ﬂld‘zee}[cgtavSa}[terY, twhlle hea{tlng unYdSer reflux
cMa)jcalc SSSS* uu A

U]cnra]calc Lﬁcca] (,)a U]p%pﬁogza Ocna]lcsaljacrar (%:"é"} %%%]lc%ifﬁrmteso at 77°C

U] c*al] ca] (Iélﬂl’tethﬂ ores] al] ava o] wa ) i e I odown to + 50°C over 45

Ul c*a] caBG 2~ 3@+ & s i Ud Sl cald calcalcalled 25 mg of

10 crystallized compound, followed by cooling down regularly to

| =

20°C over 30 minutes and agitating for 2 hours 15 minutes, to
allow crystallization to develop. The suspension is
concentrated under vacuum to 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 nitrogen 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 C18, 15 cm, 4.6 mm, 5 um

25 Mobile phase: acetonitrile-water-TFA 50/50/0.1

210 nm, 35°C, 1 ml/mn.

NMR: CDClj

9.07 (m) 1H; 8.48 (d, j=8) 1H; 8.00 (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 §=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 (m)

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) 1lH; 2.25 (m) 1H; 2.15
(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)
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CLAIMS

1) Process for the preparation of compounds of formula (I)

HN/F_4\

5 HO,
/ 0 il: N R
H3C liy, N’H O

/—2: ° M (1)
HO H™ NH Oze?CHa
10 0 H N
”rH J a " OH
OH

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 Cln, “ O ?
25 3 N 0
o HN :\OH
Ho H' NH O=( H cH,
0 H N (IT)
'llH i o OH
. O H
“OH H

30

HO

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
(I1I)
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N
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10 H
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HO

c) if appropriate, the compound of formula (III)

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
HN \ 0
HO H
20 P : N/lLR
Hac'u, “ o H
N H o

/—2:_, o:e";\CHa (III')

25

30 c¢) the compound of formula (III) or (III') is subjected to a
dehydration reaction, in order to obtain a compound of
formula (IV)
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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 agent such as NaBH3;CN in the presence
of a Lewis acid, or NaBH(OCOR'3), 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, 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)contain an R radical

30 representing the following groups:
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20
4) Process for the preparation of compounds of formula (Ia)

25
(Ia)

30

35

comprising the following stages

a) a compound of formula (II)
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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')
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c) the compound of formula (IIIa) or (IIIa') is subjected to
a dehydration reaction, in order to obtain a compound of
15 formula (IVa),

20
25

(IVa)

30

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 NaBH3CN coupled with

35 TiCl,, NaH(Boc -L-~pro); or NaH(Bzl-L-Pro)s; in order to obtain
the compound of formula (Ia) as defined above, comprising a
majority of one of the active isomers, said compound of

formula (Ia) being subjected to one or more of the following
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10988& () - * ¥aterB cacid in order to obtain ‘the

trlfluoroacetlc ac1d salt of the compound of formula (Ia)
b) the action of a base, for example, by the action of an
agqueous 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.
7) Process according to any one of the claims 1 to 5
characterized in that the acylation reaction in the presence

25 of an isolated activated acid, is carried out in the presence
of diisopropylethylamine.
8) Process according to any one of claims 1 to 5
characterized in that the activation reaction then the
acylation reaction in the presence of a non isolated

30 activated acid, is carried out in the presence 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 MglI,.

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
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Pro)
13) Process for the preparation of a compound of formula
(ITII) or (IIIa) by an acylation reaction of the compounds of

10 formula (II) as defined in any one of claims 1 to 4 and 6 to
8.

14) Process for the preparation of a compound of formula (IV)
or (IVa) by a dehydration reaction of the compounds of
formulae (III), (III'), (IIIa) or (III'a) as defined in any

15 one of claims 1 to 4 and 9 to 11.

15) 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.

20 16) The dihydrochloride of 1-[4-[(2-aminoethyl)amino]-N2-
[[4'-(octyloxy)[1l,1'-biphenyl]l-4-yl]lcarbonyl]-L-ornithine]-4-
[4- (4-hydroxyphenyl)~L-threonine]~5-L~serine echinocandin B
in the 4S or 4R form or in the form of a mixture of
stereoisomers.

25 17) The dihydrochloride of 1-[4-[(2-aminoethyl)amino]-N2-
[[4'-(octyloxy) [1,1'-biphenyl]-4~yl]carbonyl]-L~ornithine]-4-
[4- (4-hydroxyphenyl)-L-threonine]-5~L-serine echinocandin B
in the form of the active isomer A capable of being obtained
by the process described in claims 1 to 15.

30 18) As a medicament the dihydrochloride of 1-[4-[(2-
aminoethyl)amino]-N2-[[4'-(octyloxy) [1l,1'-biphenyl]-4-
yl]carbonyl]-L-ornithine]-4-[4- (4-hydroxyphenyl)-L-
threonine]-5-L-serine echinocandin B as defined in claim 16
or 17.

35 19) As an antifungal medicament the dihydrochloride of 1-[4-
[ (2-aminoethyl)amino]-N2-[[4'~(octyloxy) [1l,1'-biphenyl]-4-
yllcarbonyl]-L-ornithine]-4-[4- (4-hydroxyphenyl)-L-
threonine]-5-L-serine echinocandin B as defined in claim 16
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