WD 2010/ 076474PCT/ FR2009/ 052528 - 1 - Method for preparing activated esters
. The present invention relates to the preparation of activated esters of
formula (1): 5 (I ) inwiich Ris-a (Cl-C)alkyl, aryl, heteroaryl,

cycl oal kyl ofo hedey/09%gh@#al kyl group, and Alk is a (lgf F@oy@;@iﬂp gr oup
These activated esters can be used in_tRe preparation of conjugates, i.e

of anti bodies to mh|Cq c'oIOo'caIEy actlve_chen1cal pounds, such as
cyt ot oxi ¢ conpounds, y 3 Afaata: %8 her details on
conjugate chemstry wll be found 15 for exanple in Birch and Lennox,

Monocl onal b ri.nci_pl and I|c ti W1 ey-Liss

New Yor k, Agﬁé %ggg%HnFPﬁ%%FggﬁPP Zae@% 550470 5%@??55§°§Ct %ated
esters conpragthgaaeﬂlesbsHSCDﬁlﬁodmumﬁlﬁl The preparatlons of these
conpounds; described in figures 1 to 6 are based on reactions different than
t hose envisioned in the present invention,_ 25 J. Med. Chem 2006, 49(14),
4392- 4408 describes the preparation of acgq ated esters, in particular
N-succi ni m dyl-[4-net hyl-4-(Met hyl dithkb) | gentynoate on schenme 6, by neans
of reactions different than that 30 eny sioged Jh the present invention.

w0 2010/ 076474PCT/ FR2009/ %wzg AALK o)

° (1)

in which R 1is a (Ci-Cglalkyl, aryl, . hetercaryl,
cycleoalkyl or heterocycloalkyl group, and Alk is a (C;-
Cg)alkylene group. These activated esters can be used in
the preparation of conjugates, i.e. of antibodies to
which biologically active chemical compounds, such as
cytotoxic compounds, are attached by covalent bonding.
Further details on conjugate chemistry will be found,
for example, in Birch and Lennox, Monoclonal
Antibodies: Principles and Applications, Chap. 4,
Wiley-Liss, New York, N.Y. (1995).

[Prior art] N

WO 2004/016801 describes activated esters comprising a
nitrosuccinimide unit. The preparations of these
compounds described in figures 1 to 6 are based on
reactions different than those envisioned in the

present invention.

J. Med. Chem. 2006, 49(14), 4392-4408 describes the
preparation of activated esters, in particular
N-succinimidyl—[4—methyl—4—(ﬂethyldithio)]pentanoate on
scheme 6, by means of reactions different than that .

envisioned in the present invention.

Langmuir 2000, I16(1), 81486 describes, on scheme 1, the
preparation of succinimidyl-3-(2-pyridyldithio)butyrate




- 2 - (SPDB) by coupling of the corresponding acid with
. N-hydroxysucci ni ni de. US 6407263, US 5872261, US 5892057 and US 5942628 5
descri be activated esters and the nethod for preparing sanme. Can. J. Chem

1982, 60, 97%f, danG/bhesr4 he preparation of the di cygcahenybasydsessdt of
N- hydr oxysucci nimde 10 (P2) by reactiop hetween di cycl ohexyl am ne and

N- hydroxysuccinimde in acetone. This conpound has tge CAS No 8291%-72-6.
Can. J. CheniSH9BB, BY(195UPbHRy- 2452, the FRATeRR0IIAg Rrkin Trhfs. 1
1985, 4, 76N8ny®tbkysSoeinGhete.Jpn 1986, 59(8), 2505-8; Coll. Czech

Chem Comm 1985, 50(12), 2925-2936 descri be the preparation of succinimde
esters from di cycl ohexyl am ne salts but w thout using disuccinimdyl
carbonate. 2USTe407Redr on UStIFTII260,79, U 588245747 48ndescW$ be84PBRBand its

val ue in ssynsbessplsse Schenr, 2o cHo0EN InlOTaILA T2k T37daser est he

25 preparation of activated esters In the presence o oxysuccini m de
and of di cyctamexyl carbodiimde. JACS 2003, 125(30), 8994-8995 is part of
the techni cal background. 30 [Brief description of the invention] The

invention relates to net hod _for |pre [ an.activated ester of fornula
(1): 0 Can. J. Chem. 1982, 652 &?% ggscri es the preparation

of the dicyclohexylamine salt of N-hydroxysuccinimide

10 (P3) by reaction between dicyclohexylamine and
N-hydroxysuccinimide in acetone. This compound has the
CAS No. 82911-72-6.

Can. J. Chem. 1986, 64(11), 2097-2102; J. Chem. Soc.,
15 Perkin Trans. 1 1985, 4, 765-8; Bull. Soc. Chem. Jpn
1986, 59(8), 2505-8; Cocll. Czech. Chem. Comm. 1985,
50(12), 2925-2936 describe the  preparation of
succinimide esters from dicyclohexylamine salts but
without using disuccinimidyl carbonate.
20
Tetrahedron Letters 1979, 49, 4745-4746 describes DSC
and its wvalue in synthesis (see scheme 2).

Biochem. J. 1978, 173, 723-737 describes the
25 preparation of activated esters in the presence of
N-hydroxysuccinimide and of dicyclohexylcarbodiimide.

JACS 2003, 125(30), 8994-8995 1s part of the technical
background.
30
[Brief description of the invention]
The invention relates to a method for lpreparing an

activated ester of formula (I):

o

PG
R ’S\S JALK o’

O (1



"S% "ALK R S WD 2010/ 076474PCT/ FR2009/ 052528 -3 in which Ris a linear or
. branched (Cl1-C6)al kyl, aryl, heteroaryl, cycloal kyl or heterocycl oal kyl
group, and Alk is a linear or branched (Cl-C6)al kyl ene group, said 5 nethod

consi sting iRQol#8cd jo¥gabe di cycl ohexyl am ne salt Pigom,;prbB08765252
di succi ni m dyl carbonate (DSC) in a salwent in whicht /e icyz 0 5exayl am ne

salt of N hydroxysuccinimde P2 precipitates. The invention also relates to
the products of fornula nore particularly those of fornula: WO
2010/ 076474PCH/ RRAGDO/52628 l4near or branched (C;-C¢)alkyl, aryl,

heterocaryl, cycloalkyl or heterocycloalkyl group, and
Alk is a linear or branched (C;-Cs)alkylene group, said

5 method consisting in reacting the dicyclohexylamine
salt P;i:

10 and disuccinimidyl carbonate (DSC) in a solvent in
which the dicyclohexylamine salt of
N-hydroxysuccinimide P,

15
precipitates.
The invention also relates to the products of formula
By

20

more particularly those of formula:



[ Description of the invention] 5 definitions alkyl group: a linear or
_branched, saturated aliphatic hydrocarbon-based group obtained by renoving
a hydrogen atom from an al kane. Mention may in particul ar be made of the
fol I owi ng grg@yinsp1078Y6¥94 10 ethyl, propyl, butyl, pR&Et/¥R2066942528
2-met hyl butyl, 2-nethyl pentyl and 1-nethylpentyl; alkylene group: a

di val ent group obtained by renoving two hydrogen atons from an al kane.
Mention may in particular be made of the follow ng groups: nethylene
15(-CH2-), ethylene (o CH2CH , h-propyl ene (- &H2CH2CH2-) and | ene

(- CH2CH2CH2CH A&&ﬁﬂ\ Q a cyclind. Yls. cmﬁb g from3
to 10 carbon #&tgms invol ve YTy st ruct ure. ijon ghy in
particul ar be nade of the fo mnnggrdhpq;:yclopropyl,c cl ppdgntyl and
cycl ohexyl; aryl group: aromatic group cofitaining from6 tv 10 carbon
atonms. Mention may in particular be made of the foll ow ng groups: phenyl,
napht hyl , indenyl and 25 fluorenyl; heteroaryl group: an aromatic group of
5to 10 rlng[ﬁgggﬁiﬁtggﬂpéfstﬁg lgseﬁggaﬁjforn1ng the ring, one or nore

het eroatons selecied fromO, S or N; het erocycl oal kyl group: a
cycloalk%I g&%ﬁbnﬁglﬂﬁﬁlned 30 above, also conprising, as atom(s) formng
the ring, onegﬁmqﬂpregheﬁ@yoatans sehegt ed d onbNan@hes, S Jheupsaepdr ati on

is b d b | oh P1 and
h?sugifniﬁ?dé?l%ésgg%; nd§%kMe Eﬁsf é%&%ﬁ?x¥h%%hﬁggs ; remgV1ng

di cycl ohexyl am hgdsapen atom from an alkane. Mentlon may in

particular be made of the following groups: methyl,
10 ethyl, propyl, butyl, pentyl, hexyl, 2-methylbutyl,

2-methylpentyl and l-methylpentyl;

e alkylene group: a divalent group obtained by removing

two hydrogen atoms from an alkane. Mention may in

particular be made of the following groups: methylene
15 (-CHy-), ethylene (-CHpCH:-), n-propylene (-~CH2CH;CH,-)

and butylene (-CH;CH,CH,CH;-);

e cycloalkyl group: a cyclic alkyl group containing

from 3 to 10 carbon atoms involved in the cyclic

structure. Mention may in particular be made of the
20 following groups: cyclopropyl, cyclopentyl and

cyclohexyl;

e aryl group: an aromatic group containing from 6 to 10

carbon atoms. Mention may in particular be made of the

following groups: phenyl, naphthyl, indenyl and
25 fluorenvl;

¢ hetercaryl group: an aromatic group of 5 to 10 ring

members comprising, as atoms forming the ring, one or

more hetercatoms selected from O, S or N;

s heterocycloalkyl group: a cycloalkyl group as defined
30 above, also comprising, as atom(s) forming the ring,

one or more heteroatoms selected from N, O or S.

The preparation is Dbased on the reaction between the
dicyclohexylamine salt P; and disuccinimidyl carbonate

35 (DSC) in a solvent in which the dicyclohexylamine salt
of N-hyvdroxysuccinimide P; precipitates (scheme 1).



of “N-hydr oxysucci ni mi de P2 precipitates (scheme 1). WO

. 2010/ 076474PCT/ FR2009/ 052528 Ris: a (Cl-C6)al kyl group: for exanple a
nmet hyl , ethyl, 5propyl, butyl or pentyl group, which is optionally
branched; agd3Ioabé)yeyespal Kyl group: f orexanpl et he cya@nFepybs HISREYS

an aryl group: for exanple the phenyl .gmoup; 10 a heteroaryl group: for
exanpl e the 2-pyridinyl group ahet erocycl oal kyl gr oup: f or exanpl et he

pi peri di nyl group. 15 Ak is_a (Cl Wal kyl ene group, for exgnple a

propyl ene, butylene o pant oup mhlch S optlongjt anched. It is
nor e partlcularly the g an &ngﬁg ing from1l to
6. -C0,

* g : \0.
o] P,

3

Scheme 1

R is:

s a (Ci1-Cglalkyl group: for example a methyl, ethyl,

5 propyl, butyl or pentyl group, which is optionally
branched;
LI (Ca-Cq)cycloalkyl group: for example the

cyclopropyl group;
e an aryl group: for example the phenyl group;

10 e 4 heteroaryl group: for example the 2-pyridinyl
(Y
group ~
* a heterocycloalkyl group: for example the

piperidinyl group.

15 Alk is a (Ci-Cg)alkylene group, for example a propylene,
butylene or pentylene group, which is optionally
branched. It is more particularly the (CHz)n group, n

denoting an integer ranging from 1 to 6.

20 The function of the dicyclohexylamine is to promote the
reaction and to render insoluble the N-
hydroxysuccinimide which is released. This reaction has
the following advantages:

e case of implementation: simple Dbringing into
25 contact, no heating, slow and controlled release of
COs3;

¢ since the compound P; is in carboxylate form, it is
not necessary to add an additional base in order to
activate the reaction;

30 ¢ the compound P; which is released has only very low

solubility in the solvent used and it precipitates.




20 The function of the dicyclohexylanine is to pronote the reaction and to
~render insol uble the Nhydroxysuccinimde which is released. This reaction
has the foll owi ng advant ages: ease of inplenmentation: sinple bringing
into 25cont agd 2019 ,/698k%49. slow and control | ed rel aasgrabobblos253d1ce the
compound P1 is in carboxylate form it igs_not necessary to add an

addi ti onal base in order to activate the reaction; 30 t e co P2 whi ch
i s rel eased has'®nf3IQELyY| By Bol TR I FRSF PR S of Tt :‘stéﬁ“ng

preci pitates. s:\Aﬁaﬂéhﬁéﬁﬁﬁﬂiémééﬁﬁaei6525£8r eﬁampIhefﬁrajtmalttLy)mf P2 can
t herefore be re b . nji.cal p r anpl e
filtration; the reactl gké%aﬁ ggégérﬁﬁgg %Egead§I3 Odﬁ%@’ %ﬁé gétlvated
ester with a gobd yaetiivahddgoedtEpurwih PR | gopdeparetdbyandut gabidzati on
of the c%rrespLgng acid with dicyclohexylamne. DSCis a commerci al
product. 10 The solVent is advant ageously a ketone, which exhibits fewer

t oxi col ogi cal problens than the solvents nornmally used for this type of

reaction (dighl esoidnedry |ﬂ@dﬁﬂaflqrﬂm&ﬁ)ofothé@&@fﬁegﬁMndﬁ.ﬁ@
exanpl e, be 1% ce{w(;nt%ao;? ﬁ i sobutyl ketone (MBK). MBK is Qﬁgf erred
t

)
because, sin@elft kl'ﬁ’@’ i /bvv/RiSSt 360) .2 i t CQFPBhE L adueous
washi ng of theopunoduct, thus faC|I|tat|ng t he renoval of residual P2. It
al so naéﬁﬁ it possible to renove the residual water by 20 azeotropic
distillation. Finally, MBK is a good solvent for the activated ester but
not for the Tbhepswidenk? isndaf@iannaedes DECa Weitomeal |Wiwscla skbwbatd
controlled re &ko%o%%\%% 18%11&@9 @%@S%h&rhecﬁéagéf@éﬁtgaﬂo%{aai199
initially nlx in their fitety 2 t this posin emin termns
of safety (rapPé r&aetignis ttyRihcedt r sEREG 1A eé@éCBﬁOW}ith*Fﬁ@ r @&ction

is carried oygtmatn@MBbenhmi GEPEr atte e kSRPEOXinEBE el ¥ 020Chxakig1@3n be

reci |tate spont aneousl .
P P 15 agetone or ymethyl isobutyl ketone (MIBK). MIBK 1is

preferred because, since it is water-miscible (1.55%
w/w at 20°C), it allows aqueous washing of the product,
thus facilitating the removal of residual P,. It also
makes it possible to remove the residual water by
20 azeotropic distillation. Finally, MIBK 1s a good
solvent for the activated ester but not for the
compounds P, and P; and the DSC, which allows a slow and
controlled reaction Dbetween P; and the DSC: the
reactants can thus be initially mixed in their entirety
25 without this posing a problem in terms of safety (rapid

reaction with uncontrolled release of CO;).

The reaction is carried out at ambiént temperature

_ {(approximately 20°C). P; can precipitate spontaneocusly

30 in certain solvents. In order L0 promote the

precipitation of ©P,, it 1is possible, after having

reacted P; and the DSC, to cool the reaction mixture
{for example to a temperature close to 0°C).

35 This reaction makes it possible in particular to
prepare the following activated esters: N-succinimidyl-
3-(2-pyridyldithio)propionate (SPDP), N-succinimidyl-3-
(2-pyridyldithic)butyrate (SPDB} or N-succinimidyl-[4-



30'in certain solvents. In order to pronote the precipitation of P2, it is
possi bl e, after having reacted P1 and the DSC, to cool the reaction m xture
"(for exanple to a tenperature close to 0C) 35 This reaction nakes it
possible in r prepare the follow ng actiyat

N-succinimd -iqgﬁ?Ea%§?deld|th|o)prophonate ( SPDPY, Kﬁgﬁggéfﬁégﬁf.l 3-
(2-pyridyldithio)butyrate (SPDB or N-succi ni mdyl-[4- WO

2010/ 07647 4PestRbobo/nebypdithio) Ipentanocate from . 7 . the

met hy 1- 4- ( metbyteipbha) hyeat 2a0ah eEE OMhAReTo! r esppaatgeagid salts, nanely,
respectively: [Exanples] Exanple 1: preparation of

N- succi ni m dyl-[ 4- nethyl 4-  (methyldithio)]pentanoate The reaction is the

foll owi ng: 10 sugpensi @of t he dicycl oh | am ne sal t quat hyl -
4- (met hyl di t hi oPcda do 8-R ey in 161
m of MBKis rred at éffro | ter 20C 5 h. The |on IS then

cooled to approxinately 0 stirred for 1 h this tenperat , and then
filtered. 20 The solid is washed with 2 x 23 ml of MBK The organic
5
[Examples]
Example 1: preparation of N-succinimidyl-[4-methyl-4-
(methvldithio) lpentanoate
The reaction is the following:
10

[ ] O )

_ o MIBK, 20° C,

/s\swo H'th* + '-OJLO,N 5h /S‘SWO"-J%
S SERaee o

A suspension of the dicyclohexylamine salt of 4-methyl-
4- (methyldithio)pentanoic acid (23 g) and DSC (18.2 g,

15 1.1 eq.}) in 161 ml of MIBK is stirred at approximately
20°C for 5 h. The suspension 1s then cooled to
approximately 0°C, stirred for 1 h at this temperature,
~and then filtered.

20 The solid is washed with 2 X 23 ml of MIBK. The organic
phases are combined, and washed with 2 X 58 ml of a 6N
aqueous solution of HC1L and then with 92 ml of
demineralized water. The organic phase 1is then
concentrated to dryness under wvacuum. The resulting

25 so0lid 1is solubilized in 230 ml of dichloromethane
(DCM), and the resulting sclution is treated with 46 g
of silica and stirred for 10 min, and then the silica
is filtered off and washed with 2 X 69 ml of DCM. This
operation is repeated a second time. The organic phase

30 is then concentrated to approximately half the volume,
and then, at approximately 20°C, 391 ml of n-heptane
are added in approximately 30 min. The resulting white

suspensicn is stirred at this temperature for




phases are conbi ned, and washed with 2 x 58 nl of a 6N aqueous sol ution of
“HC1 and then with 92 nl of dem neralized water. The organi c phase is then
concentrated to dryness under vacuum The resulting 25 solid is solubilized
in 230 nl ofwgliLYeop9eeyhane (DCVM, and the resulti %ﬁ%ﬁbi}?fbéfsztar eat ed
wth 46 g of silica and stlrred for 1Q rglrl and then the silicais filtered
off and washed with 2 x_69 eratlon IS repeated a second
time. The orﬁ%ﬂ?%xbﬂ35%1§011§1th%ﬂ ﬁ%ﬁc @H°¥hm%5%}5X|&§téﬁy°ﬁ§Ff t he
vol ume, and then coaltcsaopdsﬂxem@tmb&n&@;@,lywl nl ehd- hleeﬁalmla:rredﬁlddeﬁ_ in
appr oxi mat el 1n.__The re whi te _suspensio stirr t.this
Conperatur o LB WRSIO P rhPET ARG GE o8 1 B Hipr SeitiefS 1 h
cool ed to apprexi défl¢leyedl 0¢f Dyewathedcourtde 8f xapproki met ehyhdpbhanand then
stirred at t ng%a xLiptely [

fil tered%offgbéléﬁe %#b%o&ﬁ?g%%@&gf gﬁhgpt a%%@ t0021 Qkkgda;uégg?rmtel y
-10C, and th*é@ac'éﬂﬁmeetun%"r’cvé@ﬁunl%th4o@hﬁor4115~—1wdrmeysuccm1mldyl—

4- Nhydroxysw;cmetﬂ%ﬂya, (Jnétﬁ?lbYﬂbhﬂD(Wﬁéﬂﬁhﬁbﬁhbo)ﬂé)eﬂts%ﬂg%te@ i g1 Lgol at ed

with a vyield of 7 % It%%%“tf/ts determ ned_ by HPLC, _is 5%(exc|ud|ng

a yield of purity, determined by HPLC

sol vents) .
99.65% (excluding solvents).
10
Example 2: preparation of N-succinimidyl-3-(2-
pyridyldithio)butyrate (SPDB)
The reaction is the following:
{-i I l MIBK 20°C,
Gy I ARG
15

The dicyclohexylamine salt (40 g, 1 eg.) and the DSC
(28.7 g, 1.1 eq.) are suspended in 280 ml of MIBK. The
mixture is sgtirred for 4 h at 20+3°C. The suspension is
20 cooled to 0+3°C, left at this temperature for 30 min
and filtered, and the so0lid cobtained is washed with
ice-cold MIBK (120 ml). The mother ligquors are washed
with water (3 X 176 ml) and evaporated to dryness under
reduced pressure on a rotary evaporator with a bath at
25 50°C until an amount of MIBK of <£2.5% is obtained. The
crude SPDB is obtained in the form of a vellow oil.

The SPDB (32.5 g) is then dissolved in ethanol (455 ml)
at 35x2°C. The solution obtained is cooled to 18%2°C:
30 the pure SPDB begins to crystallize. 90 ml of n-heptane
are added over the course of 10 min, the
crystallization intensifies. The mixture is cooled to
0f3°C and 820 ml of n-heptane are added over the course
of 20 min. The mixture is stirred for 1 h at 0x3°C. The
35 ©pure SPDB 1is isclated by filtration, washed with



10 Exanpl e2: prepar ati onof N-succi ni mi dy1-3-(2- pyridyl dithio)butyrate
(SPDB) The reaction is the follow ng: 15 The di cycl ohexyl am ne salt (40
g, 1 eq.) and the DSC (28.7 g, 1.1 eq.) are suspended in 280 m of MBK

The m xture w6 s4i10/09@ar@r 4 h at 203C. The suspensi ggir/isr2489¢6956s,gt 0 03C,
left at this tenperature for 30 mn and gidtered, and the solid obtained is

washed with iLce-gal d-M 120 . _The t her _li.quors are _washed_w th
water (3 x 126§n$? g%dCgsaES?éFggbt5P§F§ﬂ§§§Euﬁagrcﬁﬁﬂﬂﬁeanpﬁgésﬁygnon a
“rotary evaporad8f, wbOhmbalwat hYaelds B@C88&nt HPLEN pamdlyt: &6 .MBK of 2.5%i s
obt ai ned. The crude SPDB is obtained in the formof a yellow oil. The SPDB
(32.5 g) is then dissolved in ethanol (455 m) at 352C. The sol ution
obtained is cooled to 182C. 30 tille pure SPDB begins to crystallize. 90 mi
of n-heptane are added over the course of 10 mn, the crystallization
intensifies. The mxture is cooled to 03C and 820 m of n-heptane are added
over the course of 20 mn. The mxture is stirred for 1 h at 03C. The 35

pure SPDB is isolated by filtration, washed with WO
2010/ 076474PCT/ FR2009/ 052528




-9- 2 x 90 m of ice-cold n-heptane and dried in an oven (30C, 50 nbar).
Yield: 84.8% HPLC purity: 98.7% WD 2010/ 076474PCT/ FR2009/ 052528 - 10 -
CLAIMS 1. A nethod for preparing an activated ester of formula (1) (1) in
which R is awbi pefssoreahranched (Cl-C6)al kyl, aryl, beteroaoelos25880al kyl
or heterocycl oal kyl group, and Al k is-aibi rear or branched (Cl- CGQal kyl ene
group, saldnethodcon5|st|ng|nreactlngE?gIﬂ%cyclohexylanine salt Pl: and
di succi ni m dyl carbonate (DSC) in a sol'vent in which the dicycl ohexyl am ne
salt of Nhydroxysuccinim de P2 precipitates.

1. A method for preparing an activated ester of

formula (I)

in which R is a linear or branched (C;-C¢lalkyvyl,

aryl, heteroaryl, cycloalkyl or heterocycloalkyl

group, and Alk is a 1linear or branched (C;-
Cslalkylene group,

said method consisting in reacting the

dicyclohexylamine salt P;:

and disuccinimidyl carbonate (DSC) in a solvent in
which the dicyclchexylamine salt of N-
hydroxysuccinimide P;

8

precipitates.




WD'2010/076474ch/Fm2009/052528 - 11 - 2. The nethod as clainmed in claim1,
.in which Ris a nethyl, ethyl, propyl, butyl or pentyl group, which is
optionally branched, or the 2-pyridinyl group. 3. The nethod as clainmed in

claim1l or 2woi povdviccAsaAlkk is a propylene, butylene 5@ngyydbbgag2gﬁgup,
which is optionally branched. 4. The nmethod as clainmed in claim1l or 2, in

which Alk is the (CH2)n group, denoting an integer ranging froml to 6. 5.
The method as clainmed in one of clainse 1 to 4, in which the reaction is
carried out En a EhEon@th©d'HEa¢&ﬂimmﬁa$n¢bahmmdlinﬂﬁeﬁﬁmdh Rniwhiach t he
ketone is MBK 7 met I n 10n of | 1.to 6, in
whi ch, after haV|ﬁeER %cte%eg¥§andb%§g§gfheb?g§ct|%ﬁ % 5 EE QIE%%ﬁed in
order to pronote Chr eks pPP&EPBALIY pxrarg:hethe QEthEaQ phralldadlylln one
of claims 1 to 7, girBuphi ch P2 is renoved by nechani cal separation. 9. The
met hod as cl ai ned in claim8, in which the

3. . The method as claimed in claim 1 or 2, in which
Alk is a propylene, butylene or pentylene group,
which is optionally branched.

4. The method as claimed in claim 1 or 2, in which
Alk is the (CHz)n group, n denoting an integer
ranging from 1 to 6.

5. The method as claimed in one of claims 1 to 4, in

which the reaction is carried out in a ketone.

6. The method as claimed in claim 5, in which the
ketone is MIBK.,

7. The method as claimed in any one of claims 1 to 6,
in which, after having reacted P; and DSC, the
reaction mixture is cooled in order to promote the
precipitation of P;. |

8. The method as claimed in one of claims 1 to 7, in

which P; is removed by mechanical separation.

9. The method as claimed in claim 8, in which the

mechanical separation is filtration.

10. A product of formula P;: |




nmechani cal separation is filtration. 10. A product of fornula Pl: WO
2010/ 076474PCT/ FR2009/ 052528 - 12 - in which R and Alk are as defined in
one of claims 1 to 4. 11. The product as clained in claim10, of formul a:

WO 2010/076474 PCT/FR2009/052528
- 12 -

in which R and Alk are as defined in one of claimg
1 to 4.

11. The product as claimed in claim 10, of formula:




