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«The present application relates to a nethod for preparing a conbretastatin
(A: W MO0OW aM }I'~- N V'OH HNH (A in the formof a base or
of an aWwiDt2009/prE474M th an acid. [Prihar art] US 6 75 éﬁﬁ@g ' a

met hod for preparing a conbretastatin c1)f f or mul a: IVEO%J g%@&ve I n
which X represents -NHz or one of the following two groups: /10 ~\J10I~ ~
H +H't/O+N - ' ~N---///-CH PG/ NHz H, C PG denoting a group

protecting the am ne funggd | , 8, 2417-2425 and US
2003/ 0220404 al so descrimﬁ_e %ﬁﬁ@%@%ﬁlh@?g&%ﬁ%s@ retastatins. J. Pept.

Res. 1999, 54(1), 54-65 conpares acid activators in the formation of

pept i deThe fAeserd appicatianuetates kma MeBTY fospreparing st corBbretagiatinga): Chem
2006, 14, 3231-3244 describes thg, preparation of conbretastatin of fornula
(A) with coupling using, aswgid.aetdvator, DCC, HOBt-H20 (step e,
conpound 10).

OMeO
ﬂ/ﬂ\E/A‘OH

NH, (A)
in the form of a base or of an addition salt with an acid.

™

[Prior art]
US 6 759 555 describes a method for preparing a combretastatin of formula:

MeOX
MeO OMe OMe

in which X represents -NH, or one of the following two groups:

(8]

Jj\/\ i
OO p —i—n)kz/\ OH
PG’N+CH3 l:le

C

H,

PG denoting a group protecting the amine function.

Bioorg. Med. Chem. 2000, 8, 2417-2425 and US 2003/0220404 aiso describe
methods for preparing combretastatins.

J. Pept. Res. 1999, 54(1), 54-65 compares acid activators in the formation of peptide
bonds and concludes that TDBTU is the best.

Bioorg. Med. Chem. 2006, 74, 3231-3244 describes the preparation of
combretastatin of formula (A) with coupling using, as acid activator, DCC, HOBt-H,O
(step e, compound 10).

Chem. Commun. 1999, 1847—1848 describes T3P in the preparation of amide bonds;
however, T3P is described as producing more epimerization and resulting in poorer
yields than HAPyU (see table 3).




Chem Commun. 1999, 1847-1848 describes T3P in the preparation of am de
-bonds; however, T3P is described as producing nore epinerization and
resulting in poorer vyields than HAPyU (see table 3). WO 2009/118474 - 2-

PCTI FR2WO/20002118478he net hod whi ch i sot.he subject of ' | ' r
descri bed nor suggested in these docurzrents. Simlarl y?%%g@{@éﬁe
enri chnment of the am no conpound salt using benzyl al cohol and
acetonitrile nor the coupling using T3P is described. [The techni cal

i | bene derivatives exhibit a strong cytotoxic

probl e etastatins or st ) y _
acti vi %hgoﬁangg?daWths'ﬁl thec%bfpl%t AHsethimst dnneithat deseread sor duggested int i s
the (2)theserRictimdhts. SigsBHY! hei LSS RSNt sar NESE
conpounds are in arti cul a?’ @%&%ﬁ%@%ﬁﬂﬁﬂrﬁ%&t §yﬁ}1§1a'§@§,°%%m\%§aliﬂ’émer Us
6 759 5lsgizyrﬁl@ohpgam¢ anetonitslei mprthe edupivey asihh TBP fsafeseriggar i ng
conbretastatin (A). [Brief description of the invention] The invention
relates to a nethod for preparing a conbretastatin (A: JOL MO\ / / \ N
V'OH [Vie féefiniddl gAvbldm) in the formof a base or of an addition salt
with an_acid, consisting 1n coupling, in the presence of a base and of T3P
of f or nuPBbetRstating -arzstilberte derivativars' exhibjt a1sfong QyRbtoxie- &tivity (Ahd lasMgO OMe
Owve ' d th t of the (2)- MeO NH3+
5 Masifcah e &@d ggnaﬂ%cgr?crgpaug%ntso. rHowgvesrfi!t is St)he (Z)eisc()m)ersawhpc% exhibit

the strongest cytotoxic activity. These compounds are in particular described in US

5731 353, US 5561 122 or US 6 759 555. The Applicant has improved the method

for preparing combretastatin (A).

[Brief description of the invention]

The invention relates to a method for preparing a combretastatin (A):

M0 OMe OMe ( A)

in the form of a base or of an addition sait with an acid, consisting in coupling, in the
presence of a base and of T3P of formuia (11):
o§p /o\P L0
n-Pr/| l\n-Pr

O\P/O
I ~~n-Pr

0 (1)

MeQ OMe OMe

—egas

the (Z)-amino compound — or the salt of the (Z)-amino

MeONH3+ B
OMe OMe

MeO . :
compound “* » B” denoting a counteranion, with a doubly

protected L-serine derivative of formula (1) in which PG denotes a




conpound Meo Ove OMe , B- denoting a counteranion, with a doubly 0 HO O
‘PG protected L-serine derivative of formula (Il) in which PG denotes a V\D
2009/ 118474 -3- PCT/ FR2009/ 000215 group protecting the am ne function,

as to olwaizoogdreiggmpound of fornula (4-(Ib): e MO \P%%s/%1 H O
(2)-(I'b) PG and then in deprotecting and opening the rin 3 n
the presence of an acid, so as to obtain the conbretastatin (A) in the

f or m of geowmptotéctiidXhe amde fopdticm ablas toi otiﬁﬁleo ohtain
the conbretagjati Ir]:Ig(ng) in the form of aob%bggﬁq%l%)n?p e ngfﬁrrﬁﬁlla (?%Z'W)
(2)-am p@ coo(%nd havi ng been obtained by enrichnment of the salt of the
am no conp of formula: CH30O NH3+ B CH30 OCH3 OCH3 in (2) isoner, B"
denoting a jogn, consisting: in adding benzyl alcohol to a
suspensi on o of the salts of the (2)- and (E)-am no conpounds in
acetonitril eX#he N gnically separating the salt of the am no
conpound enri ched inf(2)* oner. The invention also relates to the
enrichment of the (%)alh)tPGGF he am no conpound of forrmula MeO\ NH3+ B- MeO

Ove Owe
and then in deprotecting and opening the ring of (Z)-(Ib) in the presence of an acid,

so as to obtain the combretastatin (A) in the form of a salt (-NH3z") and, opticnally, in
adding a base so as to obtain the combretastatin (A) in the form of a base (-NH;),

the salt of the (Z)-amino compound having been obtained by enrichment of the salt of
the amino compound of formula:

CH,0 O O NH.+ B

H,  OCH,
in (£} isomer, B” denoting a counteranion, consisting:
* inadding benzyl alcohol to a suspension of a mixture of the saits of the (Z)-
and (E)-amino compounds in acetonitrile, then

* in mechanically separating the salt of the amino compound enriched in (Z)
isomer.

The invention also relates to the enrichment of the salt of the amino compound of
formula

wo () Yo
MeC OMe OMe

in (Z) isomer, B” denoting a counteranion, consisting:

* in adding benzyl alcohol to a suspension of a mixture of the salts of the (Z)-
and (E)-amino compounds in acetonitrile, and

* in mechanically separating the salt of the ami.no compound enriched in (2)
isomer.

The invention also relates to the use of T3P of formula )




in (Z) isomer, B- denoting a counteranion, consisting: in adding benzyl
<al cohol to a suspension of a mxture of the salts of the (2)- and (E)-am no
conpounds in acetonitrile, and in mechanically separating the salt of the

am no CWDRODY j7hed in (Z) isonmer, The invention i he
oo ORI PEATS (111) D 2009/ 118474 -4- PCT/ O RSP EEEeTGod g, "G,
n-Prl-~I lan-Pr QAP/O n-Pr O (IIl) for coupling, in the presence of a
base, the (Z)-am no conpound or bRe salt _af the (Z)-anino conpound with
the doubly protected L-serine der Wati v&< The acetonitrile / salts of the

(2)- and (E)-am no conpounds pfff’bor'tion expressed by weight, is between 5
and 17, preferably between 10 and f2>p/TRe tenperature at. which the

S

enrichment is carried out is preferally"5étween 20 and 70C. The benzyl
al cohol / salts of the (Z)- and (E)-&m no cogggunds proportion, expressed

by wei tr’ - i? beIV\ﬁ%Vn 1 and 4, preferableédbet.v\een 2 and 3. [Detailed
descri pt SURINGHI RIFSEORE O5chBage. 1thelZvanaies ceameauncher thmstltaf theeps
(i) to @amib @ deAwhiR [ retastatin. (A): ome noo W OW
MeO ove@)lveo | Brnﬁ]iﬁ%) MEO %H@E@%’?@%W@%ﬁ%nﬁa NO, (Z)-nitro
(BE)-nitro M 1A. (1) MOOMB (11) HO Ow N O MO one onme Meo
The acetonitrile / salts of the (Z)- and (E)-amino compounds proportion, expressed by
weight, is between 5 and 17, preferably between 10 and 12. The temperature at
which the enrichment is carried out is preferably between 20 and 70°C. The benzyl
alcohol / salts of the (Z)- and (E)-amino compounds proportion, expressed by weight,

is between 1 and 4, preferably between 2 and 3.

[Detailed description of the invention]

Scheme 1 below describes the reaction steps (i) to (iv} of a method for preparing
combretastatin (A): |

OMe MeO ONe OMe MeQ
OMe + _ OMe
A T D G D
PPh
NG, MeC 2 . MaO NO,

{Z}-nitro {E)-nitro

™ Q (i)
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e MeQ)
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OMe

OMe
MeQ OMe MaG, OMo
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(A NH,+ A

NH,

Scheme 1

step (i}): Wittig reaction between nitromethoxybenzaldehyde and
trimethoxybenzylphosphonium bromide or chloride in the presence of a
base, producing the salt of the nitro compound, which is in the form of a
mixture of the two (Z) and (E) isomers of 2-methoxy-5-[2-(3,4,5-




PG MeO NH MOOWe xOI ~ --~\--i) BH; (111) / Mao B NH.-- (iv) (2)-(Ib)
.PGA salt of (Z)-amino salt of (E)-amno W Ove MB0O ONMBO OMB OWe } 10 ~
(V) aN l\/b}IC] OH/OH H (A NH3+ (A) NH, Schene 1 step i : Wttig reaction

bet ween mﬁﬂﬁ% enzal dehyde and ri met hoxybenzyl i od de
or chlori e presence of a baset5 produci ng the ?ﬁﬁg&@%(ﬂhﬂ
conpound, V\/m chisinthe formof a mxture of theq}%}\gfogg)ngnd (E) isoners
of 2-met hoxy 5-&%&@0@ RORMikds z % .

trinmet hoxyphenyll)w n |¥\Q())ﬁ ﬁ elne ﬁ% eSg F Ig)ﬁgﬁ step ii _
reduction of the mxture, resulting in a m>c<lture of the (tZ)- and (E]Z-am no
conmpoun iich conyerted to salt B' dengpt es count er ani on or
exgprrpl egwg gﬂ% ¥§P? r%yreéuit i@ @@Bﬁ?a‘%*ﬁ'@ Ate apg) (BAramAipo
conpound; st ep doh our@%uﬁhlcﬂgar‘éf cérﬂ\ﬁ‘erﬁ‘e@ io élté@ @E‘é’%o?ﬁfép?ﬁ’iaﬂ ¥4t h an

L-serine deri vatlve doubly protected am no tunctions
(conpound of f &@xampe (CHor, SOr4%)5ufailowgd| bytmestep)rqjosﬁpiaraﬁ)g (thé) (Z2)minbl0" Y
PG (I1l1) PG den%%% oahn%rOUp protecting the am ne function: it may, for
exanpl e, be P

step (iii): coupling of the salt of the (Z)}-amino compound with an L-serine derivative
doubly
protected on the -OH and amino functions (compound of formula (1)),
resulting in the compound (Z)-(Ib).

o

i

o o )
PG denotes a group protecting the amine function: it may, for example, be
tert-butoxycarbony! (BOC); benzyloxycarbonyl (CBZ) or 9-
fluorenylmethyloxycarbonyl (FMOC);

steps (iv) and (v): deprotection and opening of the ring, resulting in combretastatin
(A) in salified or nonsalified form.

Step (i) is described in US 5 731 353 and also in Bioorg. Med. Chem. 2000, 8, 2417-
2425 (Scheme 1). The reaction is carried out in an organic solvent such as, for
example, an aromatic solvent (for example, toluene), in the presence of a base,
preferably a strong base, such as MeONa or NaH. The (Z)/(E) ratio is of the order of
75/25,

The reduction step (ji) described in US 6 759 555 is carried out in the presence of
excess iron (more than 2 equivalents relative to (la)). Reduction in the presence of
zinc, as described in US 5§ 525 632 (Example 2, step 2) is also possible, but it is not
complete (yield=49.3%) and it results, in addition, in the formation of a large amount
of “azo” by-product. The (Z)}-amino compound of sufficient purity is subseqguently
obtained by means of one or more complicated separation(s). The separation which

follows the reduction is carried out by successive crystallizations. A 1% crystallization



tert-but oxycar bonyl (BOC), benzyl oxycarbonyl (CBZ) or 9- _
-fluorenyl met hyl oxycarbonyl (FMOC); steps (iv) and (v): deprotection and
opening of the ring, resulting in conbretastatin (A) in salified or
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Step (iv) is carried out in the presence of an acid in order to promote ring opening
and to obtain combretastatin (A) in the form of a salt (-NH3%). It involves a
deprotection/ring opening. Hydrochloric acid, for example in the form of a methanolic
solution, is advantageously used, in the presence of BOC, and the hydrochloride is
obtained. Combretastatin (A) in the form of a base is obtained by neutralizing the sait
using a base, for example sodium hydroxide (cf. Example 1-step (iif)).

Method according to the invention
The method of the present invention reiterates the same steps of Scheme 1, but
steps (it} and (iii) have been improved. In fact, in the invention, during step (ii), the (Z)
isomer of the salt of the amino compound is obtained by means of the method
consisting:

 in adding benzyl alcohol to a suspension of a mixture of the salts of the (Z)-

and (E)-amino compounds in acetonitrile, and

« in mechanically separating the salt of the amino compound enriched in (2)
isomer.



codpling reagents in organic synthesis". The review Tetrahedron 2005, 61,
+10827- 10852, discloses that many acid activators are available. Step (iv)
is carried out - in the presence of an acid in order to pronote ring opening

and to qo2gporPEyef astatin (A) in the formof a salt qﬂ% =t i nvol ves
a deprotection/ring opening. Hydrochl ?)/ri c acid, for eiét I 2(“)9!‘151%64]1£m of
a nethanolic solution, is advantageously used, in the presence of BOC, and

t he hydTbeh(Z)rsataerl & thebéford edtaitedrby e bR (s | f seis
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at the nd pf the two ste of the nmethod described above, the proportion
of (2) Y"§8Fﬁa & Run 2 PEAycl s PP % withrrespest todéand b é%cwith aespeatpeak
of a nmefh 0 e G ) i refr | xture, of. the (Z) and
(E) isome?‘g.” cg_.rr}%a?‘i%&:dgq%l %g%%ﬁégta i Skafgle.  CinrkbSa | & 5
advant agpntaiugstiongAbibierent! okt madhaniocall sepaeatidnhe 8810 bf tHe! (ZakSHet ban

possi bl . i n_t.he am na conmpound enriched in (Z) isomer wth a |low
contentg%PBchrg%i@d’éﬁlsrtag)argsa%& (which can be up to <1 nol% cf. Exanple 1,
where the purity of the product is 99.93%w th respect to (Z2) and 0.07%

with respect to (E)). The nechani cal separation may, for exanple, be a
filtrat{lh syspansisanpreferagiy hes. amtacstenititel /oSaltshef rthehg)i cald $EpPaFbd on,

t he sal ' r e, optionall shed and drjed. The
suspensclgogzﬁ%%é%eﬁ:ai %ﬁ%/rﬁﬁlg‘s? eéﬁ%égaom't‘?’?'lggﬁl ogaﬁ%eﬁ'ﬁ had A7, greferably ani no
between 10 and 12 (j.e. the weight of acetonitrile in the suspension is between 5 and

17 x the weight of the (Z)- and (E)-amino compounds).

The amount of benzyl alcohol which is added is preferably such that the benzyl
alcohol / saits of the (Z)- and (E)-amino compounds proportion, expressed by weight,
is between 1 and 4, preferably between 2 and 3 (i.e. the weight of benzy! alcohol
added is between 1 and 4 x the weight of the (Z)- and (E)-amino compounds). This
proportion makes it possible to maintain a high (Z)/(E) ratio for the final product. The

function of the benzyl alcohol is to preferentially dissolve the salt of the (E)-amino
compound.

The enrichment is preferably carried out at a temperature of between 20 and 70°C,
advantageously between 30 and 70°C, preferably between 35 and 65°C. Above
70°C, the amino compound begins to slowly decompose.

A preferred method for preparing the suspension is described hereinafter. The (Z)-
and (E)-nitro compounds are reduced using sodium dithionite (NazS;04) in a solvent
which may be a mixture of water and alcohol, for example a water/methanol mixture.
After the reduction, a strong acid (for example, HCI or H;S80,) is introduced into the
reaction medium, and said acid reacts with the reaction intermediates and also with



coﬁpounds proportion, expressed by weight, of between 5 and 17, preferably
.between 10 and 12 (i.e. the weight of acetonitrile in the suspension is
bet ween 5 and 17 x the weight of the (2)- and (E)-am no conpounds). The

amount 9fo9pd)M1837a0hol which is added is preferably ?tcb edbgj nzyl
al cohol / salts of LIta'he (2)- and (E)- amgno conpounds propo Flh%ﬁbgi r‘zggsed
by weight, 1is between 1 and 4, preferably between 2 and 3 (i.e. the weight
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t he free, has H2)  which are extracted with an organic sol vent,
f or exa%ﬁ"'@aﬁo%ﬁﬂfgpar%{mw W%%n‘facé‘&@ﬁ Tke fleahidd s rretesaldly q IBQM aloghet r ong
acid i nsuh & eeftdnd or afipplt © the organic phase, and then the alcohol is
di splaced with acetonitrile so as to obtain a suspension of the salts of

the (2)- and (E)-am no corrpounds in acetonitrile. The strong acid nay be

out by "SHareg ¥, e SacBling itkegr, e Relt B g P BBt arel e °°
el i mi natoedbiyt ,l:amt@éteamoéemd@énvamewmrﬁtma ﬁ}iﬁléarﬁ@da tﬁﬁ rgé éFS!v t’ al so

be carried out concomtantly w el |mnat|on 0
vacuum“%P@R@Gﬁﬁhoﬁi@‘%}"‘eﬁ@d@ﬂWd&dB|@5P) as a@clebactivator in the presence of a

base. The function of the base is to trap the acid species and to shift the sait towards
the free base. The amount of base added is between 2 and 3 eq. relative to the salt
of the (Z)-amino compound (see Example 1, where 2.7 eq. are used). It is also
possible to directly couple the (Z)-amino compound with the compound of formula (n
in the presence of T3P and of a base; in this case, the proportion of base added is
smaller, between 1 and 2 eq. (approximately 1 eq. less than when starting from the
salt).

The base may be a tertiary amine such as, for exampie, triethylamine (TEA),
diisopropylethylamine (DIEA), N-methylmorpholine (NMM) or methyipiperidine. The
organic solvent may be dichloromethane (DCM), toluene, methyl isobutyl ketone
(MIBK), ethyl acetate, acetonitrile, tetrahydrofuran (THF), Me-tetrahydrofuran (Me-
THF) or cyclopentyl methyl ether.

T3P has the formula:



such as methanol or ethanol. For step (iii), the coupling between the salt
.of the (Z)-am no conpound and the doubly protected L-serine derivative of
formula (11) is carried out in an organic solvent using propanephosphonic

aci d aniyg as acid activatorgin the presence
"0 6 gl FETRR28D300213

function o the ase is to trap the aci d species and to s

towards the free base. The anpunt of base added is betmeen 2 and 3 eq.
relative to the salt of the (Z)eaprm\egnpound (see Exanple 1, where 2.7
eq. are used). It is also possib ? estly couple the (2)-an no
compound wi th the conpound of ko] Ia ( I) in the presence of T3P and of a
base; in this case, the proportion Gfgﬁase added is snaller, between 1 and
2 eq. (approximately 1 eq. |ess than|%héﬁ’start|ng fromthe salt). The
base may be a tertlary am ne such as,%for exgmple, triethylamne (TEA),

di i sopr | et hy] am Dl EA I\I-rrethlrmrphollne( NMM). or net hyl pi peridine.
The 35% iadve W@rﬁ ha damréhm@ﬂﬁ@ﬁéaemﬂvatw%mtherbwgrpduetebuty|
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activator. In additi t he reacti on may carri presence of
t he (Z)sahbnof admsemmjd(tha conhpownd baﬁeﬁbene)‘omnéaoifedtﬂmgeﬁwrrpmum gdrhg,

br ought t her,, accor di cess Z no c ound
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react edrela@efishbecalude sBfmesadlth as PivCl (pivaloyl chloride), require, for the same
reaction, prior activation of the acid function of the compound (Il) before being able to

add the salt of the (Z)-amino compound.

Finally, We have noted that T3P does not resuit in epimerization of the asymmetric
centre, thereby making it possible to obtain combretastatin (A) with a good purity and
a good yield. It has also been noted that T3P makes it possible to obtain a good yield
in terms of coupling product (see table II1). -

The coupling reaction is generally carried out at a temperature of between 5°C and
70°C, for example at the reflux of DCM. The proportion of T3P relative to the (Z)-
amino compound is between 1 and 2 eq, preferably between 1.5 and 1.8 eq.

[Examples]
Example 1 (according to the invention)
Step (i):

A solution of sodium methoxide (5.66 kg, 29.34 mol) is run into a mixture, at a

temperature of 5-10°C, comprising toluene (811 litres),
trimethoxybenzylphosphonium bromide (15.35kg, 29.33 mol) and 4-methoxy-3-
nitrobenzaldehyde (5.06 kg, 27.93 mol). At the end of the reaction, 0.32 litre
(5.52 mol) of acetic acid is run in. After the medium has been maintained at 20°C, it
is filtered. The cake is washed with toluene (11.1 litres). The filtrates are washed

several times with water (20.2 litres) and then concentrated under vacuum. isopropyl



container, in the presence of T3P and of a base. This is not the case of
.all coupling reagents because sone, such as PivCd (pival oyl chloride),
require, for the same reaction, prior activation of the acid function of

the conpgyndogihBapal ore being able t.0|1o add the salt opciieR6dd0ABDEP5

compound. Finally, we have noted that T3P does not result 1 n eprnmerization
of the asymmetric centre, thereby nmaking it possible to obtain

conbr et gisbiadli (B7(@Vitrek) s Ah&P ASkrddlidddy aRd thedmBaREN ¥é RloRcehirate@Sand Speheen
noted that T3P nakes 1t possible to obtain a good yield in terns of

coupl i igPQieddlhe spsprnsiamlisthan jitergdatclipl iThg iselated produst iedeediunger

carrie t r r f fo xaml e e
refl uxq’oﬁmsgﬁe@g&%p%%yi ﬁﬁg&ﬂ@%ﬁ?ﬁgﬁ gﬁ%lléggt%ggﬁ%t 'f ft grﬁr}ﬁSr 83?&%nd S
bet weerwith sespet wx)(Z)aref 22%Abkith kajpeeetn (E)> and 1.8 eq. [Exanples] Exanple
1 (according to the invention) Step i A solution of sodium nethoxide (5.66
kg, 29.34 nol) is run into a mxture, at a tenperature of 5-10C,
conpri sd 0l uene (91.1 litres), trinmethoxybenzyl phosphoni um brom de
(15. 35 ) - 33 nol ) and 4-net hoxy-3- nitrobenzal dehyde (5.06 kg, 27.93
nol ). Abatérg86ndl)péat SO, rieanniiot, a nekfumm ¢araprisihg PSetahdl @D0aEB! the @oLd is
run in. "%tﬁg tthe medi um has geen i‘r:]t ined at 20C_ it 1s filtered. The
cake | PMEasREAMR CAMRURER IO P8, Feducefo&d0 0, TASE MeD sard spdiumeditkignite

T opr oRl VD 2050/ 1a887, o0 Ories e R HEN S SRS A of % Beidi P HEF T
then i rﬁyor"Sduhwoahlaric reesicdhé36.3mi, ©.4e5 ooy isaadztéd;r‘fmet t(;lealtmerﬂd*g edrridheut

ion is then fil d . The i t t i i
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(80 m), a)t is run into a nedi um conprising nethanol (100 m
(2)- armid(tbenihe RCHophragBcanseptratesdurdal azoul) (ppodeémately 2068dmbadatim

?: Ea]t“t O}[ﬁgtr"@% aglgflr%)éﬂ%%oo MQ%{QBMH%E](1%8)ml);%%ecﬁgr?ger ?na%toiv%P]t ifr%rr? %Me%oe
acetonitrile is carried out under reduced pressure so as to keep a reaction volume of
approximately 200 ml. Methanolic hydrochioric acid (27 ml, 0,081 mot) is run in and
then the solvent is evaporated off under reduced pressure (90 mbar) so as to perform
the solvent change from methanol-acetonitrile to acetonitrile at a constant volume of
approximately 233 ml. At the end of the solvent change, the total volume (solvent +

organic compounds) is adjusted to 280 mil.

A suspension is then obtained in the form of a white broth. The benzyl alcohol (46 mi)
is then added to the suspension at 45+3°C. After cooling to 25°C, the medium is then
filtered and washed with acetonitrile (30 ml) and benzyl alcohol (3.3 ml). The isolated
product is then dried under vacuum (11.7 g, 74.4%). This product has a purity,
determined by HPLC, of 99.93% with respect to (Z) and 0.07% with respect to (E). At
the end of step (ii), the salt of the (Z)-amino compound has thus been obtained
simply and directly, with a good purity. .

Step (iii):

TEA (53.4 ml, 0.383 mol) at 20°C and then a solution of T3P in DCM (154 g,
0.242 mol) are run into a medium comprising DCM (500 mi), the (Z)-amino
compound in hydrochloride form (50 g, 0.142 mol) and the doubly protected L-serine
of formula (ll) with PG=BOC (L-serine-N-BOC-acetonide; 41.8 g, 0.170 mol). The



50(3), hydrochloric acid (36.3 nl, 0.406 nol) is added. The treatnent is
.carried out by running in water (70 ml) and DCM (80 m ), and then sodi um
hydroxi de (lye 30.5% 10N) to pH=7. The aqueous phase is elimnated after

reext r aWw® @009/118424M (20 m ) and theyy t he DCM phase |ﬂﬁp@ga§[@0§q5under
vacuum (approxi mately 200 nbar at 35C) and replaced with acetonitrile (160

m); the change in solvent fromDCMto acetonitrile is carried out under
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and then a solution of T3P in are run-i medi um
conpri 39916/GDCM (500 nl), the (Z)-am no conpound in hydrochloride form (50
g, 0.142 nol) and the doubly protected L-serine of forrmula (I1) with
PG=BOC (L-serine-N BOC-acetonide; 41.8 g, 0.170 nol). The WD 2009/ 118474 -

11 - PEX&RPROD (AEEGHing 18 the iventigipught to reflux and then water (500 ni)
ot hanct e CHARBErBR R AR LaRerida form Zeningsy HEhEShe hahelNERO: 5 )
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for 1 hour. The mixture is then cooled to 22+3°C and 500 ml of demineralized water
are added. The mixture is left to separate by settling out and the phases are
separated. The DCM phase is washed with 500 ml of an aqueous solution of sodium
hydrogen phosphate at 6 weight % (30 g), and then with 500 ml of demineralized
water. The DCM phase is concentrated under reduced pressure from 360 to
150 mbar, at around 40-50°C. A solution of HC| in methanol at 3 mol/l (379 ml, 8 eq.)
is then run in, followed by 300 ml of demineralized water. The mixture is left to
separate by settling out and the phases are separated. The DCM/methanol phase is
reextracted with demineralized water (200 ml) and the phases are separated. 650 ml
of isopropyl acetate and then 115 ml of a 30% sodium hydroxide solution (8.1 eq.)
are added. The mixture is left to separate by settling out and the organic phase is
washed with 400 ml of demineralized water. The mixture is left to separate by settiing
out and the phases are separated. The organic phase is then concentrated under
reduced pressure from 160 to 60 mbar until 300-350 ml are obtained, and a
DCM=isopropyl acetate solvent change is carried out. The mixture is then heated at
62°C, 35 ml of methanol are added, and a solution of hydrochloric acid in methanol at
3 mol/l (47.4 ml, 1 eq.) is run in. The resulting product is then left to cool to ambient
temperature and the white broth is filtered. The final solid is washed.
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under vacuum and then heated to 65C. Methanol (35 ml) and then nethanolic
hydrochloric acid (47.4 m, 0.142 nol) are added at this tenperature. After
cooling, and filtration, the product is isolated (49.6 g, 79.5%. The
final purity of 99.2%_ 4xanple 2 (accor

i nvention ngh?%ﬂgm no conpound in h%r ochl ori de forgdgggﬁggggﬁoo,ﬂaﬂ
(50.0 g), the N-BOC- acetonide (41.8 g) and 500 ml of DCM are |oaded into a
1.6 litre reactor equipped wth a jacket. 53.4 nl of triethylamne (2.7
eq.) are then run_in at 223C, followed by a solution of T3P in DCM at 50%
(1.7 eqln Exampler »t@r ateps(ii} is repeated wile diderenk asnounts off @)- anHolk)-nitrae

m xture f n
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sodium h drogg hosphat e_at 6 wei ght %(30 g), and then w th 500 of
deni ner @@Mpedds,aapertionis, fariisfalt ¢arigb loncentrat ed under reduced pressure
from360 to 150 nbar, at around 40-50C. A solution of HClI in nethanol at 3
mol /1 (379 m, 8 eq.) is then run in, followed by 300 m of dem neralized
wat er . EkampleByaecordihgftb the ingeption) e by settling out and the phases are
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- Examples 4-6: identical to Example 3, but with a different amount of benzyl alcohol

Table |

benzyl elcohol / HPLC crude

Z+E amino salts . .

. purity of | yield of Z-
proportion by Z-amino amino
weight

Ex.4 1.96 99.5% 82.0%
Ex.3 2.09 99.6% 81.0%
Ex.5 2.25 99.7% 77.0%
Ex.6 2.38 99.9% 75.6%

acetonitrile / Z+E amino salts proportion = 10.8

In Examples 5 and 7-9, the benzyl alcohol/salts of the (Z)- and (E)-amino compounds
proportion is fixed at 2.25 and the acetonitrile/salts of the (Z)- and (E)-amino

compounds proportion is variable.



proportion is fixed at 10.8 and the benzyl alcohol/salts of the (2Z)- and
<. (E)y-amno conpounds proportion is, for its part, variable. Exanple 3
(according to the invention) Water (60 m) at 50C is run into a nmedium
conpris bga(50 M), the (2)- d (B)-nitroc
reducedwggag,ghqig&g nol ) and sodi um dﬁ?hl onite (27 2 gﬁqgﬁg@g@&@”mce
the reaction is conplete, hydrochloric acid (26.2 , 0.314 nol) is added.
The treatnment is carried out by runnggplein water and DCM and then sodi um
hydroxide to pH=7. Methanolic hydrochloric acid (18.9 m, 0.0586 nol) is
added to the DCM phase and t hasetardtrilel/\&hit || sSHPYES aced with acetonitrile.
A broth is then obtaihed. Bepzylamihoddalts (3] plyity ft hen added to the
suspensi on at 50C and | nainta nqﬂ-opbrﬁéﬁuy) 2 fwBigs. After cooling, the
mediumis then filtered and /vasheq,e,gma I so atgsﬁlmmodJct is then dried
under vacuum Exanpl es[4gpryidentTc o Exanpte.3 with a different
anount of benzyl al cohpl 'T:(ib e | n1ﬂll alc3h0I997HPLu crude Z+E am no
salts purity of yield 3fEZ—5p'oport1(gg oby Z-a %93 np weight Ex.4 1.96
99.5% 82. 0% Ex.3 2. 09—%6% B1. 0%--Ex. 5 or i 0% Ex.6 2.38 99.9%
75.6% acetonitrile / 1 ho salt‘sB&ropor [ i 0r98:910.8 In Exanples 5 and
7-9, the benzyl al cohof7Eal the (Z)=anmg—(E)=—amnp conpounds
proportion is fixed at ég'Sga"ld the:?aé tonitrileé%élts of the (2)- and
(E)-ami no conpounds propentylcicotl ¥ ZrEadmmno MRsAN0poRibE44.2513-

PCT/ FR2009/ 000215 Table Il acetonitrile / Z+E HPLC

Examples 10-14 describe results of coupling (step (iii)) using coupling agents other
than T3P.

Example 10 (comparative): use of TOTU

The conditions of step (iii) are repeated, but in the presence of TOTU as acid
activator (1 eq. of TOTU + 5 eq. of TEA). The final yield is then only 71%.

Exampie 11 (comparative): use of TOTU

TEA (0.71 g, 7.0 mmol) at 5°C and then the TOTU (0.46 g, 1.4 mmol) are run into a
medium comprising DCM (10 ml), the (Z)-amino compound in hydrochloride form
(0.50 g, 1.4 mmol) and the doubly protected L-serine of formula () with PG=BOC (L-
serine-N-BOC-acetonide; 0.35 g, 1.4 mmol). The medium is maintained at 5°C for 24

hours and then water (5 ml) is added. After separation by settling out, the organic
phase is analysed by HPLC. The quantitatively determined yield of the coupling
product is 50.1% and its purity is 69.3%.

- Example 12 (comparative): use of BOP-CI (bis(2-oxo-3-oxazolidinyl
chloride)
NMM (0.42 g, 4.2 mmol) at 5°C and then the BOP-CI (0.72 g, 2.8 mmol) are run into
a medium comprising DCM (5 ml), (Z)}-amino compound (0.50 g, 1.4 mmol) and the
doubly protected L-serine of formula (Il) with PG=BOC (L-serine-N-BOC-acetonide;
0.35g, 1.4 mmol). The medium is maintained at 5°C for 24 hours and then water

(5 ml) is added. After separation by settling out, the organic phase is analysed by
- HPLC. The quantitatively determined vield of the coupling product is 29.1% and its



amno salts purity of proportion by the Z wei ht amno Ex. 7 9.10 99.7
.Ex. 5 10.80 99.9 Ex. 8 11.88 98.9 Ex. 9 12.65 94.5 benzyl al cohol / Z+E
am no salts proportion = 2.25 Exanpl es 10-14 describe results of coupling
(step (WO boomHBgzgoupl i ng agents othgr. than T3P. EX?WIPR?@OQIDOO%H
(conparative): use of TOTU The conditions of step (iii) are repeated,

In the presence of TOTU as acid activator (1 eq. of TOITU + 5 eq. of TEA).
The fi nalrityieedtl6t6. then only 71 % Exanple 11 (conparative): use of TOTU
TEA (0.71 g, 7.0 nmmol) at 5C and then the TOTU (0.46 g, 1.4 nmol) are run
into a medium corrpr|5| ng DCM (10 n1) the (Z)-am no corrpound in

hydr ochg 4 5 _ ’

formul & ( S ' =4 mmol ). The
medi umh@carﬂaomrﬂnoseblamt) 5C for 24 hours and t hen vvat er (5 rr1) i s added.

The qualIN 1408 § 2Rk anditheota RYCKSR ¢ i 2B romanarpausdhie a6 and
(bi s( 2. nediutre ﬁ‘???ﬁ?'&?ﬁ?f%ﬁ%%ﬁ%??’@ bl 56 (2o, Gndouny! J0.508,
5C and ‘tmﬁanrnohearBUheOﬂm(tﬂy 'pZotdgpteﬁ B-senné )of doenular(ll) mith PG= Bém)gmseqnpxi Si ng
DCM (5 4 t ect

U ver + MEBRCHGRIATEY 10T 2 sbdsand medidmTa thdinied. 8 516 40 24 00 -

1.4 mudnd thERewadi(5mil & Added. @kﬁﬁ%e?hraﬁ%nfw sgﬁllrﬁggbluls tﬁé‘@rdd"rﬁ@ gﬂ@éé’ﬁs (5

m) is added. After segl)_aratlon b 1 ng out organi c
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Example 14 (comparative): use of PyBROP {bromo-tris-
pyrrolidinophosphonium hexafluorophosphate)

NMN (0.42 g, 4.2 mmol) at 25°C and then PyBROP (0.65 g, 1.4 mmol) are run into a
medium comprising Me-CN (5 ml), the (Z)-amino compound {0.50 g, 1.4 mmol) and
the doubly protected L-serine of formula (II) with PG=BOC (L-serine-N-BOC-
acetonide; 0.35 g, 1.4 mmol). The medium is maintained at 25°C for 24 hours and

then water (5 ml) is added. After separation by settling out, the organic phase is
analysed by HPLC. The quantitatively determined yield of the coupling product is
24.9% and its purity is 75.4%.

Table Il
quantitatively
coupling determined purity
base yield of the by
agent coupling HPLC
product (Z)-(lb)
Ex. 2 T3P TEA-2.7 eq. 99.7% -
Ex.
11 TOTU TEA-5eq. 50.1% 69.3%
Ex.
12 BOP-CI NMN - 3 eq. 29.1% 91.6%
Ex.
13 PyCIOP NMN - 3 eq. 53.3% 83.9%




purity is 91.6% Exanple 13 (conparative): use of PVCI OP
.(chlorotripyrrolidinophosphoni um hexafl uorophosphate) NWN (0.42 g, 4.2
mml) at 5C and then the PyCIOP (1.2 g, 2.8 nmol) are run into a nedium
conpris tate (10 m ), the {(g£)-am no comnmpou

nmol ) a‘r’yo}gtzﬁgb)é‘og%??/ protected L-seri n1(e520f formula (11 ?%mfﬁaﬁ&%ﬁk"g
(L-serine- N-BOC-acetonide; 0.70 g, 2.8 nmmol ). The nediumis naintai ned at
5C for 24 hogyw [and then water (5 m) 1S ad@ed. After sepmpration by
settling oyt, the orBgBROFhase INMNanthlegsed|by HPAGY% The pupmuesatively
deternined|yi®™ d|of the coupling product is {53. 3%and its/ purity is 83.9%
Exanpl e 14 Hconparativer—use-ofPyBROP{(brofro—t++s—py++roeti+dinrephosphoni um
hexaf | uorophosphate) NWN (0.42 g, 4.2 mmol) at 25C and then PyBROP (0.65 g,

1.4 nmok); afo@edtuﬁatlmpra ké@ql ng i St ( o
compound I?O 20 9, 1. ol ) ;bt;g Eﬂboc!;dbﬁi;!/h %ﬁeﬁggty(i’elmlhstgtrﬁﬁedfﬁdwgm a

(1) w@@dpngB@OYQTQeBQ%QMFB@lOPaOEPMBR&P 0.35 g, 1.4 mml). The medium
is maintained at 25C for 24 hours and then water (5 nl) is added. After
separation by settling out, the organic phase is analysed by HPLC. The
quantitatively determ ned yield of the coupling product is 24.9%and its
purity is 75.4% Table Il quantitatively coupling determ ned purity

agent base yield of the by coupling HPLC product ( )41b) Ex. 2 T3P TEA -
2.7 eq. 99.7%- Ex. 1 1 TOTU TEA - 5 eqg. 50, 11%69. 3% Ex. 12 BOP-ClI NW -
3 eq. 29.1%91. 6%




Ex. 13 PyClOP NW - 3 eq. 53.3% 83. 9% WD 2009/ 118474 -15- PCT/ FR2009/ 000215
.Ex. PyBROP NW - 1 eq. 24.9%75.4% 14 It is noted that T3P makes it
possible to obtain a better yield in terns of coupling product than TOTU,

BOP- Cl
Met hod
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preparing a conbretastatin QO Meo

MOO O OWe (A in the formof a base or of an addition salt with an acid,
consisting in: coupling, in the prqsgsmae of a base and of T3P of fornula
OPOP O nn-Pr Il an-Pr OlI=o-Pr O (Ill) MOOWw W MO\ / NH=
the (Z)-am no conmpound - or the salt of the (Z)-amno MO NH3+ B conpound

MO V' Y& yyo By ‘?SP;S’FebQHnS acc%%%r%'iaas%t?ﬁ’(m 0

(111):

OO

(A)

in the form of a base or of an addition salt with an acid,

consisting in:

the (Z)-amino compound

with a doubly protected L-serine derivative of formula

coupling, in the presence of a base and of T3P of formuta (l11):

O%P/O\ ‘?O

n-Pr | I nePr
O\ 0]
“ n-Pr
0 (1
MeO OMe OMe

or the salt of the (Z)-amino

MeONH3+ B

compound ~ MeO  OmMe  OMe , B” denoting a counteranion,

o]

HO
o

N
-
PG7L

(1) in which

PG denotes a group protecting the amine function, so as to obtain the compound
of formula (Z)-(Ib):

H ; 0
(2)-{Ib) e /

then in deprotecting and opening the ring of (Z)-(Ib) in the presence of an acid,
so as to obtain the combretastatin of formula (A} in the form of a salt;

and, optionally, in adding a base so as to obtain the combretastatin of formula



O PGAwith a doubly protected L-serine derivative of formula (11) in which
. PG denotes a group protecting the amne function, so as to obtain the
conmpound of formula (2)-(1b): M MO\ O\ \ | WO- Nk~ ~ Hi !
(2)-(1b i.n deprotecting and openlngthe rin )-(Ib) in the
presenc@@%&ﬂ}gﬁ}‘a“ so as to obtaim the conbretastat QHF&EBQ%JQQZ(IA) in
the formof a salt; and, optionally, in adding a base so as to obtain the
conbr et ast at j 0 .0f I 2009/118474 -17- PCTI FR2009/000215 (A) in the
formof a bag‘g i tn%?é%fﬁﬁ&g?ﬁe (Z)-ami no conpound having been obtai ned by
enri chnment of the salt of the am no conmpound, of fornula: MO NH3+ B- MeO
Ove W in | soner, B- denoting a counteranion, consisting: in adding
benzyl al é%(ﬂa”th @es@ﬁwgpmmowwavmgdaeﬁn obkiresl by evfrichhent Bf-thend
(E)-am no then in nmechanically separating the
s%ﬂ@?t‘:‘é‘%uhé‘cé&?%@ﬁ{j (éfl H’hlijlﬁl (2) i o

salt of the &dmno conpoun I somer. 2. Method for enriching
the salt of the am no compound, of ferpula: MO NH3+ B MeO OMe OV in (2)

i somer, B- denoting a counteranig ting:
MeO O NH#+ B
MeO OMe OMe

in (Z) isomer, B” denoting a counteranion, consisting:
 in adding benzyl alcohol to a suspension of a mixture of the salts of the (Z)-
and (E)-amino compounds in acetonitrile, then

» in mechanically separating the salt of the amino compound enriched in (Z)
isomer.

2. Method for enriching the salt of the amino compound, of formula:
MeO OMe OMe
in (Z) isomer, B” denoting a counteranion, consisting:

* in adding benzyl alcohol to a suspension of a mixture of the salts of the (Z)-
and (E)-amino compounds in acetonitrile, and

*» in mechanically separating the salt of the amino compound enriched in (Z)
isomer.

3. Method according to Claim 1 or 2, in which the mechanical separation is a
filtration.

4. Method for preparing a combretastatin (A):

OCH3 (A)
in the form of a base or of an addition salt with an acid,
consisting in:

» coupling, in the presence of a base and of T3P, the (Z)-amino



I n addi ng benzyl alcohol to a suspension of a mxture of the salts of fhe
.(2)- and (E)-am no conpounds in acetonitrile, and in nmechanically
separating the salt of the am no conpound enriched in (Z) isomer. 3.

Met hod according to Caiml or 2, in which the nmechani cal separation i's a
filt ratngégﬁmgulmd for preparing a gonbretastatin (pp P’?II

NH CH30 OCH3 OCH3 (A) in the formof a base or of anadltlon sa

an acid, consisting in: coupling, in the presence of a base and of T3P,
the (Z)-am no WO 2009/ 1184 Ye PCPBMER2009/ 000215 MO W OV MO\ / NHZ
conpound - or the salt of \ no conmpound MeO W OV MO\ / [/ \ -
NH3+ 8 , 13- denoting &e¢ok M": HO O with a doubly protected
L-serine derivative of forno ) in which PG denotes a group

protecting the o@rﬁpmnijunct i on, S as to opi tensaihef t@(@)oélﬂmd)éoh@bm#ha
(2)-(Ib): M IVEO Ove

, B” denoting a counteranion,

with a doubly protected L-serine derivative of formula (I in
which PG denotes a group protecting the amine function, so as to obtain the

compound of formula (Z)-{Ib):

H _ P
{2)-(1b) pG’ /

 then in deprotecting and opening the ring of (Z)-(ib) in the presence of an acid,
so as to obtain the combretastatin (A) in the form of a salt;

» and, optionally, in adding a base so as to obtain the combretastatin (A) in the
form of a base.

5. Method according to one of Claims 1 to 4, in which PG represents BOC, CBZ or
FMOC.

6. Method according to one of Claims 1 to 5, in which B” denotes CI" or SO,

7. Method according to one of Claims 1 to 6, in which PG represents BOC and B
denotes CI".

8. Method according to one of Claims 1 to 7, in which the base is a tertiary amine.

9. Method according to Claim 8, in which the base is triethylamine (TEA),




H .(Z)-Ob) PG-N then in deprotecting and opening the ring of (Z)-(I1b) in_

.the presence of an acid, so as to obtain the conbretastatin (A) in the
formof a salt; and, optionally, in adding a base so as to obtain the
conbretastatin (A) in the formof a base. 5. Method according to one of

d ai s Woobori184Mi ch PG represents ﬁt_, CBZ or FMOp,

according to one of Clainms 1 to 5, in ich B- denotes SﬁFc')%@gﬁg"m?

Met hod according to one of Clains 1 to 6, in which PG represents BOC and
13- denot esiisGpropyfthBirives!(BIERO! MLmatHyimeRhdlihe (NMMForlmbthylpipbAdipBi ch t he
base is a tertiary a*vn'gne. g Met hod agggr{}?'ng tc(()}\ldhgjlsm B,R?ynpaﬁﬁ%l t he base
is triethylam ne (TEA), WO 2009/118474 -19- PCT/ FR2009/ 000215

di i sopr | | am ' ryphol i.n N or . net hyl pi peri di ne.
To. "Vt rOAMEiRE, aEeRinG 1 e of iR 18105 W3 wiiith {4 L4y Sin, sShaRRg o
conpound dhe $die ofahe (Z)-drhieo( a@m@@'un@_mper@brﬁﬁ&ﬁdw%f%ﬁmgwggfreéar mul a
(1) react t% ethéé in the sanme container in _the presence of T3P and of
the base. 123ethReinibe saree cantainardn drepegsenraiofd 3P ang attheibasehi ch t he
acetonitrile / salts of the (2Z2)- and (E)-am no conpounds proportion,
expressed by weight, is between 5 and 17, preferably between 10 and 12.

12. Met hbdMethodraticogding towaecasf Clahed td 10 id Which tivd bedtohhelet/aBnergiitHee at
t.is carried out is between 20 and 70C. 13. Met hod

whi ch the in%j}é&gen _ | (
accor di ng (€& rarng; GRMROYNJIsIRroppRiofs eXRressed bywsighkicbeween S ands of
the (2)- adptdibrabN B h,ﬁ%ﬁ) oportion, expressed by weight, is
bet ween 1 ar?d 4,5539;e?era wggtav@:én 2 and 3. 14. Use of T3P of formula
(rrry \PMPOAP n-Pr*1 I I ~n-Pr \n-Pr

12.Method according to one of Claims 1 to 11, in which the temperature at which the

enrichment is carried out is between 20 and 70°C.
13.Method according to one of Claims 1 to 12, in which the benzyl alcohoi / salts of
the (Z)- and (E)-amino compounds proportion, expressed by weight, is between 1

and 4, preferably between 2 and 3.

14.Use of T3P of formuia (III)

D
n-Pr/I I n-Pr
o\P _0
I ~~n-Pr
o (1
MeQ OMe OMe
s o
for coupling a (Z)}-amino compound of formula — or the
MeO OMe OMe
ol e
salt of the (Z)-amino compound, of formula: — , B

denoting a counteranion,

HO

z

PG~

with a doubly protected L-serine derivative of formula Iy in



O\I' O (Ill) Mo Ove W Mo \ / NH2 for coupling a (Z)-am no conpound of

-formula - or the MO W W Mo \ / NH3+ B salt of the (Z)-am no conpound,
of formula: - , g denoting a counteranion, 0 HO O PG wth a doubly
protected L-serine derivative of forrmula (11) in WO 2009/118474 - 20-

PCT/ FR2NQ/20002148474hi ch PG denotes a g oup protecting ) i on.
15. Use according to Claim14, in which PG denotes Bm’ﬁdﬁgﬁ?})ﬂéﬂ%ﬁ or

B- denotes C- or SO42-. 16. Use according to Claim14 or 15, in which the

base is a tewhidrFGaienotes & Groljs eratectiriglinatarnmediacidn.Cl aims 14 to 16, in
whi ch the (Z)-am no conpound or the salt of the (Z)-am no conpound and the
conpound of fornula (11) react together in the sane container in the

pr esence5afsel dEcctithgdb ¢IBfn RS Ry which PG denotes BOC, CBZ or FMOCand/or B-
denotes CI" or SO,%.

16. Use according to Claim 14 or 15, in which the base is a tertiary amine.
17.Use according to one of Claims 14 to 16, in which the (Z)-amino compound or the

salt of the (Z)-amino compound and the compound of formula (1) react together in
the same container in the presence of T3P and of the base.



