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a ring conprising 2 to 5 atons?sel ected from carbon or
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Preferred al kyl groups have 1 to 12 carbon atons, nore
preferably have 1 to 6 carbon atons in the chain.
Branched neans that one or nore | ower al kyl groups
such as nethyl, ethyl or propyl are attached to a

i near al kyl chain. Exenplary al kyl groups include

met hyl , ethyl, n- propyl i-propyl, n-butyl, t-butyl,
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sel enium and phosphorus atons. Preferable heteroatons

are oxygen, nitrogen and sulfur. Suitable heterocycles
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Physics, 76th Edition, CRC Press, Inc., 1995-1 996,

pages 2-25 to 2-26, the disclosure of which is hereby

i ncorporated by reference. Preferred non aronatic

het erocyclic include, but are not limted to oxetanyl,

tetraydrofuranyl, dioxolanyl, tetrahydropyrany
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together with the Nitrogen atomto which they are

attached, may forma 5-6 nenbered heterocyclic ring

containing 1-2 heteroatons selected fromO and N
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hydr oxy, hydroxyal kyl, hydroxyal coxyal kyl, am no,

al kyl am no, di al kyl am no, aryl al coxycar bonyl am no,
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proxetil, (tetrahydropyran-4-yloxycarbonyl oxy) net hyl,
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corrqig gdlng sol vated forns. The conpounds herein
destf may have asymetric centers. Conpounds of
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elimnating, treating or controlling the synptons of
the herein-descri bed di seases and conditions. The term
"controlling" is intended to refer to all processes
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arresting, or stopping of the progression of the
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p. 141 8 and P.H Stahl, CG Wrnuth, Handbook of

Phar maceutical salts - Properties, Selection and Use,
wOd0ewedrCH, 2002, the disclosures of which ar eP¢IEERIIYS/057876

i ncorporated by reference. The conpounds of the general

formula (1) having geonetrical and stereoisoners are

al so a part of the invention.-The present invention

al so enbraces any of the followi ng preferred

enbodi nents or any of the conbinations thereof: In one
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Su I
SR8} e STLANG B, ARG B v o procuc
i ndepenthermsteys @@l t@cﬂ@h@ﬁteﬂrfmm alkgjh estays eblagy seidpglyderol esters,

hal @ch 2@ty xantpte, aldasl ancP%%i}@@illcll@él andedny mix@hy hRakdoy! Alkyl
kyl aryl . and erhal oal kyl 'Y 1 represénts_a bond or

al
151 essteé%?fef@f% 6C1f1? By &e @?lsffﬁd éraﬁlsﬁl%ﬁfhmamé%te -afxyl olegtepigyl
V\lﬁlﬁil@ltdl alkyl &e&atelalﬁr and; mﬁﬂde ofaQeast WbﬁﬂthQ Mé&h@ e3fers
es e

> (S rBRe St fsonyieh cBhERET b S et eRele Rl i eerg,

i ntagate, gbiceml exdnd paelmifatd, mdno oleée, @ianorhinotpteg s@nd inbleeate,

nu ”ﬂﬂ@i &EarBt%Sa'nH 'a8§‘ grreé)fr]?t ge‘égrﬁwé%f%gf‘? :mat tbgc hment  of
20| dent i cﬂeswst@ns ﬁfEege@ﬁltallg PiRspat iyan ﬂ@w@ts&rmtgr thamheiefiuel to

Y2 (.80 ikl &f pRductCaidally WhatthnQ@rieg uzhH@B’ 1 /}@%bﬁﬂn{bnly
each R s |nde ie ﬂbgt&% sel ect ed from &%

- al ngwtert an RksfRl @9 ANy qases ggeéﬁ%‘? eqatitop. g/ke
4; M ded graatartean srdgpsind ergt/lkg/ Bk embet i gﬂmztllyeleg;rthmp

“28 5t BB AR R I TP 0 SR o
25t hel_essaﬁfﬁerdT aruolio 20epdk esleprpducs, in @@ HMagpsdesy tloan Qarmtqedtter
deri%’%&(% ]altola tega{r‘u@lﬂgrl); f28s m&I3Be n@j ‘f”tbold ?/R%%P gll?)tdﬁctaand

n ester or an a
t he%Pé@flcali}fﬂeé%féﬁlh@We%lﬁb@oﬁ grgof PITOHBCtpr esent invention

provi depheCapmyNe a8fls fierlbdiRy fhlty Rids. aBhdyedah b@%el%&@di From

ena omer ste nmers, m xt. res t hereof a

o R pRieal T e Bkt SRy A hEging 3RSt teast two of
30sol hamhes, wherein X 1, R 1, Y 1, Y2 Arl , R3, R4 R5,

R6, m [

anot herﬂéngzﬁdﬁge%e%r%g %Irégsetzn a4 %élgt%géﬁ%%gn Ué gual o

C or@a@@hg’kgfof produeil IaSU(ally @eates thoml dr egsalith éqlrg/kg, commonly

anLA MBS or éﬂu@ﬁoﬁf hg g@rﬁ mﬁﬂyxéa'éé edtBOh&Pbr é'%ﬁ‘lgl to 1 g/kg
phar nmaceuti ca accept abl e salts, hydrates and

sol apgrafien gaserdhan of egualpo 2 g/ke. {Thiypmonptys gengmallydgss then
35 R6 smg/kg) 0 ng%du&Su@my s tHag@r agual Fo S@p/Mloa pfdd)lct l:(ﬁtnmonly

T R T ETE RN

enanti oners, diastereoners m xtures thereof and
pharmaceutical ly acceptable salts, hydrates and

sol vates, wherein X1, R1, Y1, Y2, Arl , R3, R4, R5,
R6, m p, R7, R8 are defined as in forrmula (I). In yet
anot her enbodi nent, the present invention provides
conpound of fornula (I E) and pharnaceutlcally

T o I " o "



Preferably, in anyone of fornmulae (1), (I-A), (I-B)

(1-©9, (1-D), (I-E) or (I-F), R6 represents a hydrogen
w@eooaloborl3 and Z represents a cycl oal kyl, R6 anPCZEP90$1057876

together with the N atomto which they are attached a

6- menbered heterocycl e. Preferably, in anyone of

formulae (1), (1-A), (1-B), (1¢C), (1-D), (1-E) or

(I-F), each R 1, identical or different, is selected

froma halo, an aryl, l akyl , -alk Iaryl al ky

al kkng/kg of produel) R@rrlculérésc Sfb@ﬂlaﬁ g" eprai b)nlaﬂ e 9@9@@@@@%
as ghetirpad _RROME: of@fu@l foref/esabphodul. 1 is sel ected

froma tionally bstituted ar rou
as def ﬁﬁéﬁe Bi96YE ac‘?\% 188 o @'Péweél&%ah%suﬁ%gf‘ﬁw%w@st
Of zfoebﬂmﬂgao(t]he A)eﬂbhﬁrrﬂamalsd(cdmpﬁseglmﬁd oligmderspaiehat R

eac es%be%l in 'E_’Ia e&é{é?@lﬂ #%%22?6 &ﬁ% name aggﬁilva? rS%u Riore
estspecificalgnfremipdge heﬁ@oﬁ‘ to flage Buldiiendy), Iﬁ@i(h&ldoytenmf whlch is
m'i%é‘érﬁéra@d}éké(n%ref&éné@a | as their enantiomers,

di ast ef eoners xtures thereof and pharnaceutically
accept aBY slysaip} eligamsy. ene dntends te genese eampqunds frsulting from

pr ed‘oaﬂé@du@m&wm beiwdeh at Eﬁﬁwetglycei«b@ Mdl&ﬁlle@r ovides a
10¢ t el ect ed fr&gjt %1 rou nsHst qqﬂ hich
1_ { 4 ( c Prgs%laﬁ(f% ﬁ};? canven 1on e glycero 1gomerw 1cn can
, 2,k pmmit azthe gBreyilo]-besed pirdduicpekdispendially fidincamidonsatipe

aC' actlo}ls i) tv&{e? %t‘llegs% W& %R/Y:L‘I%P }nol?ecﬁf&/ l(cﬁfﬁé} BPQQX&LD :llnd at most

, 2,
yI }&@@ﬂzglb/ygpb@pleduln@(htpwr ehglyoxgDi esualdy gt most six glycerol

{rﬂofeéulés?—('hfekéjrﬁ&qm o, cém)ﬁo)nl ylat most flve glycerol molecules

2, 4- oxadi azol - 3- enzyl } eri di ne-4
15d| C@p%&lﬂ plicelyearel). 1n AR ﬁégteﬁ);l most four glycerol molecules (tetramer

L ]{dg difoctdh hhu oriabinienyired siydrol ol dicoRaionaoblyderol).
enzy ine car
e T e ShRB et rRh st resulting from the

, 2, dbndamsdiiazoff tw@-glycerol molecules.

yl ]{ Ze”g Lﬁé%ﬁ Oqi!rgogl)f/:f edti tﬂe’yﬁ%%gg)ﬁ%ﬂl ?hgcﬁhéjrs eRRBRE b Mear

20’ 2, ﬂm@@a@,ad)zmch structure, a cychc structure, and any mixture of at least two
yl]gﬁﬂaﬁl}plperldlne 4, 4-di car boxyl ate - nononet hyl

1-(4- t I h
, 2,( 4- gi%Y:IP ergex Lmng a li%egrns){rugt)l(}rlg %ng 11¥cerlds to denote oligomers

y| }inenzib)epiilp @i mdhidhexl hthé caliboahtoaxyaé Bcatetdimonigony htoms
I}%@th %%f%gbuﬁﬁgaﬂlﬁ%ﬁgc1‘%§X3Igﬁzd[aﬁgLoﬁéthyl
251 { 4- [ BY gligonirsrextibiting adratichgdistolvane.afngriatands- tpldendte
OXL’JIO }gg?lgrs in thT Wéercl:lzﬂ; of thé%}htgf ﬁzérbgn ﬁto Iscaé? Logi‘cf/: én at lf:ast two
1- {%OT%CQQHQ di met hyl - 2, 3-di hydro-1
- benzof Ry afgdmath ):Xlillbbtlﬁﬁﬁ -Q¥laditaralre Ime 1ntends to denote oligomers

yl ] be eé%(%‘g‘ﬂ&eo 3&111;11%9%%}%3%\%0@%@@@ atoms are located in at

30, 2 léasm wadcpdal Tize Iytin]lﬂm f yarppmn p)tehdlcnastltdtmg ttle catld oxgene@lly

amlﬂg%e){i (f{naz 63?1 él"fo Jf)slﬁgﬁﬂﬂ}gg'éﬁ 8r ecél 4toA]:7_ and commonly higher

di Ctaarbglxgquabtoa?c [ Hle.number of carbon atoms constituting the cycle is

1- { gfbnéﬁﬂ& %wé th&ﬂ bl éé]gﬁlotg'ﬂ@hﬁﬁﬁi ﬁ)vyér)tha]ﬂ or equal to 15, and

4- oxadi azol - 3- enzyl p| eridi ne-
4 400@‘,1@%1}15 er t@ana@‘ equal to 10. he cycle comprises generally at least
351- {Zotyreh 4tdnfd. FTHeDi@BBIERYIfRINIRYI] With a cyclic structure, comprising
, 2, 4- oxadi azol - 3-yl | benzyl } pi peri di ne-
4, 4-di carboxylic acid - 1-[4-(5-bi phenyl-4-yl -
, 2, 4- oxadi azol - 3-yl ) benzyl ] pi pehdi ne- 4, 4- di carboxylic
acid - 1-{4-[5-(4-trifluoronethoxyphenyl)-1
, 2, 4- oxadi azol - 3-yl | benzyl } pi peri di ne-
4, 4-di carboxylic acid - 1-{4-[5-(2, 3-di fluorophenyl)-1
, 2, 4- oxadi azol - 3-yl ] benzyl } pi pehdi ne- 4, 4- di carboxylic
acid - 1 {4 [ 5- (4 nethanesulfonylphenyl) 1



- 1-{4-[5-(6, 6-dimethyl bicyclo[3.1
. 1] hept-2-en-2-ylnmethyl)-1 , 2, 4- oxadi azol - 3-
wQ kdobeonzys } pi peri di ne-4, 4-di carboxylic acid - PCT/EP2008/057876
1-{4-[5-(4-benzoyl phenyl )-1
, 2, 4- oxadi azol - 3- yI]benzyI}plperldlne 4, 4-
dlcarboxyllc acid -
1-{4-[ 5- (6- net hoxynapht hal en-2-yl)-1
, 2, 4- oxadi azol - 3-yl ] benzyl } pi peri di ne-
4 401@}/ (252 @5:}({3,¢qr1(§alg]@g@ 7 or 8 atoms, of which 2 atoms are oxygen atoms are

].{6h&ﬁa&gmﬁ@ﬁgyl 2, 3-di fl uorophenyl)-1
zol

, 2, 4- oxadi

i1 o D et ienmenis pfign chpt8,fipe dimgss of elycerol, trimers of
1- {Aydebol( é{naﬁ'ﬁm&f)gﬂyderﬂ”]emﬁl any Inixture of at least two of them. The

dl ngdi}/%ero dqlh?gzogller is d* e]nbec{] erl éfp glgr) eerr(l)ldI ne- 4, 4-

1- ( 4-{ 5T}[e411(nzr ot gliy¢drolos gbeemaiyl § pivennel §f -dimers of glycerol,

nﬂ%ﬁ Qld'u%er with a linear structure, at least one dimer with a branched
yI}be | Ypi peri di ne-4,4-di carboxylic acid -

{%mfgue( mdeqtﬁeﬁyg%mq with a cyclic Structure. The dimer with the cyclic
» 2, druedélt aapisesd yﬂe]rilwyéa}spbw ¥ dhd1dudlty only one cycle That

10d|20%rcg§c§é+pg§8§a ge@eg;aillpkeaﬁ%? %]S%Qrfgoﬂlg%hg &gl’li’]llen% 3) 8 atoms, of

di cahibbRyltams @eiodygenlatdms,[the ¢Hiels aopmOrdxgy/ iTReydtdmi.

a;z’cgr 82@% %5} erolsoa&l L%Fﬁ?éké‘gj(lﬁg%g upe?%tiiiy%% dih ldgoxi/ propoxy)-
2, ropavgdi, adiil- %(%rhYCBQMH}Yér(p@medWﬂr@th@Xw propane-1,2-diol, 2-(2-
d' Q%fdl%%&ﬂ h?d@%&&eth!yﬂ@tﬁ@xﬁ) f&}?‘d@]@tlﬁ @i@l)) 8t Y] and trans-2,5-bis-

| uor abi - oxadi azol - 3-
15y| ]}Wgﬁ%}wn}eﬁp}ééﬁ Q}Oﬁéneéro Cii ed:é]faﬁé%}ﬁ lgisélydroxymethyl 1,4-dioxane,
m)l’t&(cﬁs 2t d’aﬁmeihwlioampwmymwhﬁmﬂ @ydxepane, and of cis- et trans-

gg{z fI rob henyl 4-yl) -
HP%% {'Benzyl } pi peri di ne- 4, 4- di car boxyl a

t e - mﬁw@ym@tdﬁggbmm oxosfidly, éﬁlgicembcbhgbmdr miatahgpiclic structure.

1 {4 [ %ﬂeg%lgézeg@r g&bﬂggenzy eYe!c eéirffo dlme S ﬁf %I]iy((::%lrro 1th hnear
20t e struﬁﬁlﬁe; dingersob 9@%9@&Wﬁbﬁwr@3€$?¢1 pﬁ@!qﬁy‘e and any mlxture thereof

1-{4-[ ﬁh(tl;’e fdll@%@d&%@ﬁ O, Sy¥eobt i 4g0¥ne4s will also be named

oxadla %genz% %gﬁgerldlne %g]carbox | at e

o g yc(eéglé ey NS %H)}?tfﬁ@ﬁ)r%t) ycerol will'also be named

1 {dig[y5er()1& friglllﬁfeﬁtbt, pheleyhgldeardls -

! OIX glgee ero?li H]}y)ﬁorclzé/ tq}’]&? RE thé %}orcl:gss dccor 1ng6¥r exi¥|\fe61ntion,

25 1 {the P&yg@ceﬂob ovrsdyit phgangtally lywer than or efuekiadiOale of3glycerol-

yl ]lpa%@%]{ohﬁétp@sru'aﬂ%r ﬂﬁve% Tlflﬁnddr%?ﬁzg%% l(g‘mge co mon oOwer 'Fr}an ]er

acet 4-71so p en
2 egué&tg@ %g g,lg_many cases lower than or equal to 1 g/kg particularly lower

y| | tagm 61%(}11@1 a1 Qlk?e Thisfcodted@lskR¥yyigher than or equal to
@8 oxycar bonyl oxy) et hyl net hyl
% 2-f 1 uor obi phenyl -4-yl) -
1 , 4- dxahk glgzoéroBb@géd pexdagt used jpethe grdeesséb,cdeldngatb eyt ention,

t}te Fggtl%lr?ll%oﬁ%}l y! ﬁ&‘rﬁm‘?%r 2h %Hf 8813%1 ey é/‘i@ l?% ycerol-

30

uoro
2 lzp-swat@dacztomsuaﬂy lqve'é mlml qrp‘«qurt@ digheg, gommdintyadolyox thiamtor

qqlaﬂ %W%&E Oph Yz EBél lg%&)tﬁﬁﬁ Blyé ual to 1 g/kg, particularly lower
| Gor obi hen (5 4-

oxatafua%ffqugl 919 bé/rlfzy I @@F@é}sn@HQHY@Iaheééhwwaﬁéo
35"- i@obuiyl phenyO i

An-oxadi azol - S-yl | benzyl am noJcycl obut ane-

1, 1-dicarboxylic acid -

3-{4-[5-(2-fluorobi phenyl -4-yl)-1 ,2, 4-oxadi azol - 3-

yl ] benzyl am no}cycl obutane-1 , 1 -dicarboxylic acid -

3-({4-[5-(4-isobutyl phenyl)-1 , 2, 4- oxadi azol - 3-

yl ] benzyl } met hyl ami no) cycl obut ane-1 , 1-di carboxylic

acid - 3-({4-[5-(2-fluorobi phenyl-4-yl)-1

2 4- oxadlazol 3 yI]benzyI}nEthyIan1no)cyc|o but ane- 1

T



1-{4-[5-(2-Fl uoro-biphenyl -4-yl)-[1
, 2, 4] oxadi azol - 3-yl ] - benzyl } pi peri di ne-
wa0b9d0woay boxyl i c acid (2-norpholin-4-yl -ethyPQT/ER1083/057876

- 1-{4-[5-(2-Fl uoro-bi phenyl -4-yl)-[1

, 2, 4] oxadi azol - 3-yl ] - benzyl } - pi peri di ne-
4 4 di carboxylic acid ethoxyca¥bonyl net hyl est er
1-{4-[5-(2- Fluoro blphenyl 4-yl)-[1

, 2, 4] oxadi azol - benzyl pi peri di ne- ' ' '
4, 4- di darthoglyrerel é@@@@pmuﬁw inthe prasesspcyPrylinggp ge invention,
1- {t‘ﬁe Eontés-of |3U(Qr30d1!ﬁ &B?ff%koﬁx -propane-1,2-diol is generally lower
4 4t O)élggciﬁlg OI]I (ﬁ/%% T)%gbl cergl gasgcli Broduc(:jt qually lower than or equal to

[ 2. g gEctd’mtimynlp hemat t}larﬂeICBquletbliyﬂ #/kgsihetiany cases lower than or
1 Qr.o

%l]uLlIStoc} gd/f%lpagpcha]erb ovnvzr ﬁh?n Xr cglai]'@ Q.1 g/kg. This content is
4 4mMaﬁﬁh@bmyhmt0®@p@1@ZMEMngpropyl 2 oxo- et hyl )
eSt er 1-f4nd glgée?roﬁ!)alé&‘i Brogh&hl%&y i the %fo)cegs according to the invention,

, 2, 4] - oxadi di ne-

4, 4hg ?%PB&WOPFS’HM & ([22h>6i¥@iyzF élzdr@%wﬁhwbﬁfham propane-1,2-
- Y1 diodnayl-{2-Badr6xy-1- éro[;&m(eﬁryl:leth@kpy @bpzhenyk ol ¥d denledally

d I
10, AOQ@E@?B%%C?W ) P ey BB RO Ay dgp gy hen or
1- {fﬂ}uEIEto(SZg/Eg mm@lphmeylthacﬁ orlejadl 1o 2.5 g/kg, in many cases lower
%rIJ QL e a%loll %/ﬁ%zda%tl%?ﬁyllo%vep hBlff fg(!pﬂ?fo 0.1 g/kg. This content

3 315 @lswélo/ﬁyghez tharev lsawaf Ito @Qﬁ arke.

1-{4-[ 9n(Re gllyb@ﬁpbﬁe@ﬁ%ﬁﬁet u@ed/ In) thE Brocess according to the invention,
] - oxadi azol - 3-yl | - peri di

2,4 e
15, 4, 4tha §1ggp6g;eﬁop@ng§cgf&1sb§hti%s ?eg-lbésrhydroxymethyl 1,4-dioxane, cis- et
3 needn’ydl, 6-Brsag@rddyinyéth Sl;éeﬂloxane cis- et trans-6-hydroxy-2-

}?P]di%ééget}g%gl 103);‘31? hen ZS}F}Q{ agéég cHlé\Zdroxy 1,5-dioxocane is

4 4geuieraiiy megd than aquahetll@;gl/k@oﬁyy@ydﬂrhaeedwyﬂodwt eyually lower

1- {tﬁ 'y grx éa Lic tﬁoé/gg E}ﬁ {Zrl(fixe)fltﬂan[cf]r é:qual to 2.5 g/kg, in many cases
204, ADWﬁb@aﬁb@kwuaét ﬁ maémul@ﬂﬁ W@aﬂi@ar%yquw Bt 1gfke. This
eStc%telat {s4rs{1§11>(1% Eérttﬂa[rporta qRAesYlosANg) - [ 1

4 4 i alyFerrel %F%P@ﬁﬂ%%%ﬁ Eﬂatﬁepf%%smorégigéib the invention,

1- {tﬂe k&ts(can bk tho@n lftomhelkylhne%nyth]) chldrides, alkaline metal sulfates,
zﬁ 181)éadl 85 %los Fajlnn%:yela}t LG cgl e S, alkfhne earth metal
FEarDoxyl P 0X0- pyrr61 ar
25- yI S)ulfeteh ydllyalmsteerth ].ne{atl PhesphateF| and noy biiptueayyof adleydt wp df
oxadi azol - 3-yl ] - benzyl } - pi pehdi ne-
4 4 dncarboxyllc aci d [2-oxo0-(2-pipehdin-1-yl)-ethyl]
e St er 1Tl{e4al{:agm(eznqqlld§) gejlebqllm}@ﬁy]pn gsg,arll)y fofassium and commonly a

» 2, f]xtrs Aghr @0 IThSaMdalm@emyhlbmpisrgeh@han Ca1c1um usually

4 4-di car boxylic acid

e StI@ilgIlfS]{lHl 3 CP?III&(PIH}SF. 6?“%?1&‘?%10% 4N ¥t}1re%§ ff socI1u1¥1 a)nd potassium
30, 2, dllertdeadndposodday lajld pemngzyin smllfzpehaie generally encountered

4 4 di %%f%ﬁ?é'ﬁ% ?g t%¥ 8.{1 9@&9@ F@%HQEP e RE: §5H 8

ox a@iO bag/kS 0§/P1]0db<etnlzsyalal}1y grep@h thane)r equal i@V 88t brgyand commonly

aci Qeitbﬁtﬂg’ﬁj bylgal Bamoybip n?hﬁyalrﬁouﬁﬂsegrenerally less than or equal to

1-{4-[ 5-(2- Fl uoro- bj phen 4]

oxalfl &lkept Brogi}l?t B%IHEX/ fass éaﬁ R a‘illﬁ’é hgékgcﬂf CEedySL yhgl gommonly
35aci léssciﬁﬁlbézl‘@]?ﬁbmtmy /kg of gfoduct.

1-{4-[5-(2 uor o- bi phenyl -4-yl)-[1 , 2, 4]

oxadi azol - 3-yl ] - benzyl } - pi pehdi ne- 4, 4-di carboxylic

aci d butyl car banoyl et hyl ester

1-{4-[5-(2-Fl uoro-bi phenyl-4-yl)-[1 , 2, 4]

oxadi azol - 3-yl ] - benzyl } - pi pehdi ne- 4, 4-di car boxylic

acid cycl opentyl car banoyl net hyl ester

1-{4-[5-(2-Fl uoro-bi phenyl-4-yl)-[1 , 2, 4]

oxadi azol - 3-yl ] - benzyl } - pi pehdi ne- 4, 4-di carboxylic



hydr oxy- et hyl - car banoyl ) - pi peri di ne- 4-car boxylic acid
- 1-{4-[5-(2-Fluoro-bi phenyl -4-yl)-[1
w0 2004pewxndi azol - 3-yl ] - benzyl } - 4- PCT/EP2008/057876
i sopr opyl car banoyl - pi peri di ne-4-carboxylic acid -
4- Cycl opropyl car banoyl - 1- {4-[ 5- (2-f | uor o- bi phenyl - 4-yl
)-[1 , 2, 4] - oxadi azol - -9-
3-yl]-benzyl}- plperldlne 4-carboxylic acid
4-tert-Butyl car bano
-{4-[5- “{@gly%@ldna@ﬁ:%mﬁw uged/inythe procossApr HrapeipaNe 3-
yl ]dl&ﬁB@k&paﬁbl%Eélﬁiﬂgﬁo 411631@(/@9?6Y1|ﬂ1£§/ &kdin 4nitkoken compound.
- Et hyl ﬂr0|ldln Iz carbaﬂnoy l }
-{4- [ 5- ]?12 ¢ PLOSTSS 267% ﬁig@t 1 WH}IO{I]:[ e glycerol-based product

, 2, deboxdad ezl mSelycidn henalyd dorpprixe codiaitea ditiogebextypiund, such
aCI ?ﬁd]ésérldbgh in f’? e%t X}?}{hcgp 04 Eﬂ% r(‘_% 29%%}/ 1r) thL name of Solvay SA, more

hy dqumvjlcallyh@dm@agq:ré,t limgel 1-7etp Wg@ arlbwrioy@ thie gentent of which is
pd' 1H€orp81%¥é&%¥é b refGhte.
4-(2 hydr oxy- propyl car banmoyl ) - 1
{4 5 Mglefcvlabméms?rpﬁélﬁww%?ﬁ)dqs1a nigoggn.compound.
ox adi azﬂie'rﬁté?fédn d&rpzmh& czm ek ﬁbfgam@ oz ah kexanld Gondfoudd - By
uor

10 2 IE]DIB%Q]; §ompgpn 097’ fntg@é 29/ ﬁ?s}{gﬂaté compound the molecule of which
rretdbﬁls et lalznRaidr- amaplmmktanborﬁb(nﬂ[ haaydairteonaleyddogen bond. By
4-Et h |
E(;zf %Ii(l(g g&&g&w&s &ﬁ Jlniezlligge ﬁozc(ei% atléoarc% |Oﬁg§ E@é mé‘lgcylhg P£ JVthh
aCI 1@cludq_s.a{t4ﬁa[s50r(eg:amqucga@bq§1| lpmé@y pnqezyb(yn py_drogen bond

, 2, 4] - Oﬁﬁqhﬁ‘g n 11310 bhic Q@Hlébﬂlt}d' & ‘t{egbﬁ@{eﬂ ¢ioRCatmonia,
- car bonyO- pj peri |neA car lic acid

151. {}gydqugm(ez cHrqramgnep; aﬁwgwpnwn%g?nT palts, -mtrates nitrites, cyanates,
, 2, fcyanaed, avtliodratiel obaREYI Jranhdni(@; and any mixture of at least
hydro&& ﬁthyc>p|pera2|ne
Q ‘pi peri di ne™-carboxylic acid
4- Di methhd maommggmc ¢ompound can be selected from ni‘Frogen compounds
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conmpound of the present invention may be incorporated
into a food product or a liquid. Liquid preparations
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tetrahydrofuran (20 m _) to generate the Gignard
reagent which is cooled to 50C and
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and then made acidic (pH ~2) with 2N HCI. The aqueous
| ayer is extracted with ethyl acetate (3x20 m ).
w@oobioesd or gani ¢ | ayers are washed w th bri nePCI/ER2088/057876
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generally lower than or equal to 20, usually | ower
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encountered. The glycerol oligonmer is often chosen
fromdiners of glycerol, trinmers of glycerol,
t et T drbifoso-8f 3-gfloyrmprene Ay eatiplagrdon direbagip olthe Joieh sqniqninef
of Jhe®eadilofponeRft 0l ol igoner is often a diner of
gl ycerol. The di ner of cer ol generally a m xture
of éﬁ%&o—bﬁ e8P ymgg%ﬁ}qnsq e diner with a
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2: {e&g% oroh%{]}:ﬂn saa'glplee ﬁéhlgﬁxatn%%lge qW})t EC f { txamgles 8 to 10) and
conpCHsesxayaples &l toyldat The agantrme otylmnecelm greusdiedted/in Table 2.
only onﬁle O‘H(rﬁerlz ek oFé’ﬁLlﬁo@%&%{)ﬁ F@Hgﬁ:ﬁq{e@ﬁ l:éin@c\}\lﬁut 1rr]1 the

at ons, at ons and at ons
2 aﬁrewceﬁ%theﬁwen teéfa@ﬁtglarmﬁ@namr%?@ld&t(Blﬁst439(tﬁ@0butyl
carQ@mn@@ﬁm$ﬂ;Q$e gl ycerol oligoner is generally a

m xt ur eT}}e eflﬁgefpgycganas %(1}’ c_heedo (?VOC)I'( Xc)tleium hydride under vacuum for

propane-
3- (2 hyd25o%y and fayttlerodiytitieidhy | - et hoxy) - pr opane- | , 2-di ol ,
ﬁyé?oxy lre B yy&nerlzatlo? ﬁe thI%Sh ave been carrled ou[t uépgex Vs:ssels ffltted
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Ci SheaBhg Id RARVE re@uﬁﬂaﬁm@éﬁfr@xx%lt Mhng & nP%ARratdle, the

cis- et trans- 6- <ﬁ y-2- h{drox§ | -1, 4-di oxepane,
15andvestelthaye begn ¢¢ ﬁ‘%to 3397 "ol aihaelliguid nﬁrq;ﬁeafeel%ebathﬁr?@d
gl yioRiead ad ¢;g¢1ﬂelrohy<$ruu $idad beenéhdgéd/ﬁﬁfeﬁ Vacdluing oNer thbdeh

| t b .
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st riwomidesynddiiivebetybdluginearhale eanmddedtoghe medel. This addition
SUr ety tﬁ]@glin@ Qgrorqf )ﬁtle{"fegct{(ﬁe rﬁf?c{r ‘a élﬂtin tﬂﬁ%{u?&elr Mgﬂ&ic

descri ption oners w |

20pol yighiggarobs “iite maﬁmlshaStbﬁeme@Bpealrm addingaln iy oppthanol to
9l vigeredsemitdif &t 5o V@lenﬁm% Qh&io\ﬁcaﬁécﬁhﬁ ha fHe@ K& E@InStted to

and tetragl erol.s. erol based roduct sed

in qVﬁ@OfﬁP%%é@%r %}E&lbrha.m @%%Kﬁeqnﬁswﬂeéﬁr Vesself

{)ol )1/ gl yr:}&rccainva@mhem béeh (Qﬁiﬁﬁ[(ﬂ]b}}dqodlpmﬁg tlﬁerliﬁéhglhf ofagetdlered
0 r S oduc usual 'y | ower

th ap q% \glth Fhegwé{ghe[ ?agczf‘ede eé)lceﬁorPH cfrin

ower than or equal
25to0 2.5 Bid(tgeoretmcaﬂrmwaromgg (Mowir) htahbfrcncnalcetpttrad ort the basis of
g/ ?%ﬁ; equal to 0.1 g/kg.
Kﬁeg@ﬁ?&%?#egﬁﬁﬁﬁh nH&H@gPQF an or equal to 0.05
g/ kg. 1'Hhet rﬁeasgxeyl@@}merm@érdwegbu%n exp agd the melar welght

pr Odiq&%s@rilﬁzﬁfedieeﬂ ob@nfehe iy eeltmesaﬁon Uh@orﬁlétg fﬂ

cont ent ener ower, t q of

ol ycer osHedi gmﬁyﬁolyra%rd%ﬂs B5h Hhenel Bras €O &ﬁ@i@ﬁi
305 g/ kg, Tlearsmiislof theoess atelsamnaarized|ielattl®32. 5 g/ kg, in

many cases |ower than or equal to 1 g/kg, particularly

| oner than or equal to 0.1 g/kg. This content is

usual I'y higher than or equal to 0.05 g/kg.In the

gl ycerol based product used in the process according

to the invention, the content of

3- (2, 3-di hydr oxy- propoxy) - propane-1, 2-diol is

generally |l ower than or equal to 10 g/ kg of

gl ycerol - based product, usually |lower than or equal to

5 g/ kg, comonly |lower than or equal to 2.5 g/kg, in

many cases |ower than or equal to 1 g/kg, particularly

| oner than or equal to 0.1 g/kg. This content is

usual Iy higher than or equal to 0.05 g/kg. In the

gl ycerol based product used in the process according

to the invention, the sumof the contents of

3- (2- hydroxy-| - hydr oxynet hyl - et hoxy) - propane-1, 2- dio

10



In the process according to the invention, the
gl ycerol - based product according to the invention may
W@bk®o/oewonpri se contain a nitrogen conpound, SUPRCIT/EB2008/057876
described in Patent Application FR 07/59891 in the
name of Solvay SA, nore speC|f|caIIy from page 2,
17 to page 3, line 20, and thé@3content of which is
i ncorporated here by reference. Ml ecular nitrogen is
not considered as a nitrogen conmpound. The nitrogen
con 4 can be an inorganic or an organic conpound.
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and/ or renewable raw materials, preferably starting

fromrenewabl e raw materials, such as defined in
wa\ppbioerri on WO 2006/ 100312 in the name of Sol REHERMA)S/057876

frompage 4, line 18 to page 5, line 24, the content

of which is incorporated here by reference. G ycero

obtai ned starting fromrenewaBfte raw materials is, for

exanpl e, glycerol obtained in processes for conversion

of animal or vegetable oils and/or fats, such as .

hy ol disisleftamdeinagnetie pigmning unders@sven ifer aming hefore ECH in
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obtimedotipesyslomass. The invention also relates to a
pr og 1§08 the purification of the glycerolbased
product_in which the product. is subjected to at
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under st ood to seriLes of ] Thl h
di STF FiSn 752 (g e CE Mo e i o
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rocess accor nvent
t hithe ﬁmwlenﬁr@duceam opthe &ﬁwl@@ﬁ%mi@rlw @ghieye thy épkleqmof He
respect to glycerol, such as, for exanple, steam air,
nitrogen and carbon di oxide. The term"liquid/liquid
extraction" is understood to nmean bringing into
contact with an appropriate conpletely or partially
i mm sci ble solvent which nmakes it possible to
sel ectively extract the desired conpounds, optionally
accordlng to a countercurrent process, such as
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0.5 bar, frequently less than or equal to 0.3 bar and
nore specifically less than or equal to 0.25 bar. Wen
W0 b@oneEat ment conpri ses a separate evapor at i OPCHERW)8/057876
the latter is generally carried out at a pressure | ess

than or equal to 2 bar absolute, preferably at a
pressure |l ess than or equal t85t bar absol ute,
particularly preferably at a pressure |ess than or
equal to 0.5 bar absolute. It is generally carried out
at wWatpr ehase prethg decangar. 2Rdre dfraqeeriziphass wasicolseted with a

pre{oeﬁ@gjt%n%qvealﬁq%@ge greater than or equal to 0.2
nbar . pration step i s caonbi

va
i ot 11 e e RrOR YRy i GG oS Form T gFéﬁaCUPP rpigture by
cardistéthtionunddr aavapti@a $i 3€ netar hiebisy a @wg&issﬂve héd’tﬁlg of the
52{ eslsxgérg t& f%)(r)éeEe 1§tk6)lelp mo@ of%ﬁt” eoro I?i]rlél av%ats ri(a)v n;s:d in this
gr esiere rThdmnnohewp péd@uheﬂbte is gevegtiepabladr i ed out at
the | OURRL uRIERSH: Bared AESHE LRGPP URALEAiidh of

carried out at a pressure |less than or
pr e¥&dr b Py talusss upgereBrtinnd bt fgtratigna (Tha c‘r@k@ néfﬂtratlon was

di B\K/h&ihl:@Wlt@WﬂM%bﬂ@ﬁfeﬁe }N;rﬁéwtonren%&haﬁﬁs wére |nﬂﬂd:d1iﬂmd the
reboil er rat ener a er than or equal to
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ot i 1 GRLM el JEeP Ry R Bt 06 1o
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pr ef[)l?r r}togses%‘eta C)onns]E {re?l sor[gt Ie 1 hlo oh 11;1nV‘F<J:l oreanic
car n. ﬁgk t%e treaf z?’ d pUrl %8 f gerop' é%d
25pr oghast dttChated doripg ilwasacaion lag aé@werrpéam lolthecmmatqmwvg regycled

| eat%%uﬁréf A fAeRe RO el thd Ekﬂ};ogt? gc}pf) 2B&IfH- s Sarl upger

In an armuntglﬁenera ess an or equa
1 grhese Brthe samarateiovasrserlatly drpminofh n%laﬁnl@earlgg Vi a}alu}iamed for
I esps fnhPatted the ©fak gltro@lﬁmtrdthé emstid m s@ruuea lttﬂﬁch‘iéifth@
S han or

ur R ONREE PSpBETF (ESTFY: | BESE ehasegrs e gollected
300. OditlyhA kgmaodtigagiverc inl Batly 6.l ess than or equal to 0.001

/ k

9 9 f{ﬁé n%@?&%ﬁﬂ&rm lﬁ\?g%ll us %’mc%rﬁ%f %E ﬂéef}g%tféh B by

gI yfbetﬂblltlob aséat apvagdwsof Bharbae by & progadssive hsatingrnd the

d' %u&%tt@nw@ 1att8 d g@sg m%l)Qﬁfer&Blo%%n%ﬂ%cotv%ﬁ in this

2- pro anedi ol anmount” of i s usual y
Ies%eﬁh @mpogltlafl OarldW@la&m,gn@aawablvns amount i s

35comonfhe daﬁ&ﬁastsblaﬁat@d fI@EﬁJtihl: ctlle @r&du@f Kg.8 g)rhfﬁﬁﬁk]!dltlon of

oot e AR BB M B 8% g

and partlcularly | ess than or equal to 0.001 g/Kkg.

This anmount is generally greater than or equal to 0.01
nmg/ kg. This product may be obtained by the
purification process described above. The diol may be
1, 3-propanedi ol , butanediol, or a m xture of the two,
and |s frequently 1 3 propanedlol The purlfled

o o o e -



contents of which are incorporated here by reference.

The chlorination reaction is preferably carried out in
W@2000Q0i7aB r eacti on medi um The chl orinati on r eBCT/EPI008/057876

may be carried out in the presence of a solvent. The

di chl or opr opanol formed can be separated fromthe

ot her constituents of the readfiron medi um by any

separation treatnment, for exanple by distillation,

stri pping, extractlon or adsorption. After this

t r etesiedvithiHel pohielucaendbe talemmesoyfionhwereanixed ard evaporated

medit YD ndRe a Pk @gk@qlﬁﬁnaddltlonal separati on

treat ts h as, for ex a filtration where
fatty ng)g &8 Qgﬁof%en‘é s B%O%Vﬁgngthé&on%]éﬁepﬁ@%e@ B%‘?%?%Wlth a
t r eqinipRRition $ivdendh ﬁ’hbllel6atTmneﬁmda1 phreeinceofghy eeipotatioasedls g)
5 pr ocgolfll atlne %EELJ% a}g?d lether gf IBF] Iporr%)op rAnglsaz}n rgl% olr ?%o%ﬂg:tl a4 nostrace of
d| cuﬂconmmed dvaaaphensbbe(ﬁétregi’kgh nTlt@efesdm eontaipgcedi 9B ynol epoxy
Varheys :hd B9/ oPhyBl\RAAPLABARC! . chl or obut anol

di chl o opane_ an di ch]l or obut anes. These isoners
can bel M@gtpéﬁfoi’m%ﬂ??é—ﬁ‘ﬂ‘éii @@F%%fﬁgqaghy analyses of the residual
di ChHb@IRPSNABE iy cxARPIRNS AMUNDBFESnlilAer eof . These

I somers can be sel ected from 3-chl oro-1-propanol,

1, 3-di chl oropropane, and any m xture thereof. These

i soners of chl oropropanol, chl orobutanol

di chl or opr opane and/ or di chl orobut anes may have
boiling points close to the dichl oropropanol and/ or
form azeotropes with water that have a boiling point
close to that of the dichl oropropanol /water azeotrope,
making it difficult to separate themfromthe

di chl oropropanol . The treatnent of the glycerol-based
product used in the process for manufacturing

di chl oropr opanol according to the invention exhibits

t he advantage of reducing the contam nation of the

di chl oropropanol by these isoners. The invention al so
relates to a process for manufacturing epichlorohydrin
i n which dichloropropanol, at |east one part of which
is obtained in the process formanufacturing

di chl oropropanol according to the invention, is
subjected to a dehydrochl orination reaction. In the
process for manufacturing epichlorohydrin, another
part of the dichl oropropanol nmay be obtained by a
process other than glycerol chlorination. This process
may be chosen fromallyl chloride hypochlorination,
allyl al cohol chlorination processes, and any

conbi nation thereof. Wen the dichl oropropanol is
contam nated by various isoners of chloropropanol,

chl or obut anol , di chl or opr opane and/ or di chl or obut ane,

t he epi chl orohydrin may be contam nated by

di chl or opr opanes and/ or dichl orobut anes, usually by

di chl or opr opanes and commonly by 1, 3- dichl oropropane.
These di chl oropropanes, and in particul ar

1, 3-di chl oropr opane, have boiling points very close to
that of epichlorohydrin and it is therefore very
difficult to separate them from epichl orohydrin. This
contam nation by chlorinated inpurities can be
particul arly troubl esone, for exanple, when

epi chl orohydrin is used in applications requiring the
absence of hydrol ysabl e chl oro conmpounds such as the
manuf acture of epoxy resins for the el ectronics

i ndustry. This contanmi nation can be reduced by using a
di chl or opr opanol manufactured according to the process
of the invention, in particular wherein the purified
gl ycerol - based product described above is used. The
invention finally relates to a process for
manuf act uri ng epoxy derivatives such as epoxy resins,
egC|dyI ethers egC|dyI esters, egC|dyI ami des and
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wi th gl ass, boron, carbon and aromatic pol yam de
fibres), of civil engineering, of floor covering

w@ papnew73 or coating floors, parquet, paving, PCT/EPZP)8/057876

self-levelling coatings, roughcast floors, tenpered
floors, floor coverings for cold roons), of
construction, of electrical @quipnent (seal i ng of

el ectrical and el ectronmechani cal devices such as
battery housings, resistors, fuses, thermal circuit
breakers, cable joints, w ndings) and of electronic
equi pnent (coatings and | am nated sheets for printed
circuits and encapsul ation of printed circuits), of
adhesi ves (bonding of different materials such as
netal s, glass, ceramcs, wood, concrete, plastics) and
of tooling (prototypes, nmaster patterns, noulds and
ot her parts) for the aerospace, autonotive, foundry

and mar| tijmegcondtfu¢t{oh | ndiist{rj es.| Epoky| rlesi ms

al so fipnd ﬁp@h@catjons i.h [the|fjie dgﬁof energy.|(\w.pd| | .
energy)| 9 aef(d|aIE| E5Z(Hon@yEoRp SHndvELH Hane § 2|52
hel i copt erj=r 8tor |bllades, | cowm $ and erjgi ne| nfagel|l ¢s
flaps, fil er8ns| |rdddets) landlo | uild (gas| loill
transport. Gycl ayl| esters| and ethery are| generlalfl y
used fof —agpEiganonssych as|ceali ads, afbesivesSands|
reacti velgl geritgs|dl yePpy|  airienep #ld i Aes greg| =| =|
usual |y @§ed5for appli catijons |such ag out dojor| powder
coat i ngs XA hyestersyjor—nrapptcattpnsr—ywhich

a nonye]| ch g legoxy|resin is|des)rahle. Coadqullants

can be se oL| tirgat ment_ |of yaw \ater for nyensign |,
o dri nki ng Galei|=| Ggr| 2y cBlny=pasr of| 9 a2 5|2
Pulp & Parargwfugﬁfcm paill M ~petHcki €|2a icos <o) =|S
br eaki ng 0id “enul|sijons| for oill |ahd dreasg [ gmyval

and for| sllgddge [dewat er{ ng.| They|can dl so pe| Used|f or
sugar refijning.| Wet|-strength nesi hs gan bge jused in
papers fhat, B ||l |get wet| such|as papgr tope| g, |tea

bags, cpf f|@eErFd esls| <]k cajtpas, areat |ulappi At -and
mallpaper.?ﬁﬁé@dﬂﬁ‘&IS)“U@ used| Fn the proﬁutﬁigﬁfaﬁ S| =
hi gh fruct/dss clor|n syrup| and to|prevent +pol |[frlo
shrinkijng. Catilori zat i on| agents|are mai nfy luged in|the
cationigzetiiog of |stafrch fg be|uti]izgd by|thg paper

I ndust ry of| or ZpFjRdessi ng .pf| high|qualdty papek|giades| .|~
or for [c& {0 ‘g‘%{ o Eﬁz@xt Hle|Epr %ye £ | i\ | IFEagE | =
ret ar danty” aejusual’l y| use i nhi Bijt the [{olluti pn

of conbustlible lgdsaeslin fari nat-eri-alstsuch1as

pol ynmers, |iEn p igullar Jn Ir et hgne foﬂns.

Exanpl es oF. He gent | ngr s|-arg surfactlants or
sur f ace| depogi ¥ji<rs|enBrakt Bridls. Jrep|@e|s|s|gle
usual | y| ugé&d GiFoBenRts €pRIF]g cOMPESE|EPES™|S|S
for instangesdi shwashi ng y| Tonposi tijons,

shanpoos awd synhans,| The of ohydri n| el dstjomers
are generallTy us€gd|in §peC applijcatipns,| T[i Ke[Tpr

i nstance qutonotilve copppn faiel| punp (dilaphragng,
em ssion gontrol (hoses| po byngs,| pasketS, [seals|,
and porftable fuel| tanks)| | 2SREr gkt |+ ijugtny| (&
for speci@lty riogfilnggmen Spgat|ed=f pbriles, (£ |3
sol vent| $tlor age dont agnefs 2 i | !f@ndgpjﬁ;tti ayz| g
roll and&in a vl e ?IS.I)—-E i 2gj<al t|ies. | dhe TaxaBpEes| —
bel ow af ®|i nt endgd |Eo-(£] 2 2Stfhe |isngemtiank| |S|El5|2
wi t hout| howevelr3|-J|i&mEtEng SR oDl (8 T S rBagopb | Bes|Q
beel fed qonti nuis %@{g 2TO5 qahkalBiNgE| £(8(9 5|2
of E 3-| prlopanedi|d|<per=kg 0|5 qF= &d|ji-d<aci d|pes|O
kg,Fat arate of I4.3 g/h/1T of reactor, wih gaseous

hydrogen chloride at rate of 11.3 g/h/1 of reactor.
The reactor has been operated at a tenperature of 117
OC and at a pressure of 1.14 bar. The reactor was
surnmounted by a distillation colum from which

di chl or opr opanol contai ni ng water has been w t hdrawn.
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has been operated at a tenperature of 45 0OC and at a
pressure of 1 bar. The reactor was fitted with an
W@r@9Nbwoms system for withdrawal of the |iqui d PEREP20081057876
medi um The liquid reaction nediumwas bi phasic. The
I'i ghter phase which contained the salt and a snal |
guantity of organics has beerg stripped wth steam and
the condensate has been recycled to the reactor. The
heavi er phase which contained the major part of the
epi chl orohydrin fornmed in the reactor has been
subm tted continuously to a first distillation
operation under vacuumin a packed colum to separate
epi chl orohydrin, water and the | ow boiling point
byproducts at the top of the colum and the excess of
di chl or opropanol and the heavy b y products at the
bottom of the columm. The top fraction, collected at a

tenpefaturg of [60.80C[under| d pressuf g df [150]| nbar

hag beep sybm tted dontinbous|! yf 10 4l seqond |«

di §ti |Ept IHE|En a@@@ed’é—:@@éz{o gl i ||t at er and
the 1 ow boi|l ijng b |y |pnoduct$?| The bOLtlom product has
begn colleqted|at nargml prlegsyre at tlegper at ure of
115. 20G i t| ¢ontaijngd |0.3p |g |of| 1, 3-di|chl or opf opane
per| ®o| Thils;|pt odulct daspeen i fLEH . by al&hird
operdl Epn qf=|di st €| &|al|i or| £Rdts|Ras *b%n:’ realtzed in a
bathM se manner in (a|gl ass| gl ate dipt|il|l atiop col um
unce[ﬁ vecugymrat—apriessurepof—190——rbar—Tthe

epi|chl of ohyidnii n whii dh [has| begn |r ¢coverled as|the main
digtillptian|(fractiqgn|col|ectied between |107(4] -

107. 60Z] c&=AENedS0.| g3 A B=|dichd|oif|cipEonane per
kg |an¢S} s Fansd EOH (2| Exppl|€|F A@eTI“gFrqéed
regct or| hay bheen fled gont| nuqusly w h

di dhl or pprapanol clontai ni hg| 0. 913 g pbf

1, 3- di chl orlopr ppane |and 0} 0026 |g | of

3-ghl orp- I -|propanal gerl kg| of |dijchl or pprgpanol | at a
ratle pf| 5.-835|ky/ h|ls|of r-e_agl?@%@wi tB| & -5 ed izl

hydr oxFe Ha| &l i of| Yot aFpf g HE) g:scg NxOQH | per kg at
ratle of| 2.7 k%/h/l off reactar |apnd W tih [recyc|ed wat er
at |a rate gf |5/83 |kg/h/1 pf| rleactior.| The reactor has
begneoper atied at a tlenperaturle off 45 OC|and|at a
pregssuce of 1 bar.| The reactar.was fjgted.|wikh an

ovar BlB syi&lem A= |t hdr A =| o tieﬁlﬁ Eﬁlgé'eacti on
medi §m | The Il qui d rleacti pn nedi ym wa$| bi phasjc. The

| i gl erphase phichicontaln tthe saltand-—a-snal
quantity off organijcy has peen stii pped Wi th|steam and
t hg candensat% hasupeen recycgfd to th;\reaq;ar. The
hegvi €| phagesShhi gont et Xt ke raj-oS|EaE{S0f . t he
epi chlt%roh’y = f%%g. i%?ﬁ%gaictérd%gﬁegwg

subm tted qontinuously to| al f|i r|st distillatiow%
opgrati pn ijn|a|packead |col unn |t separ at § O

epi|chl of ohydrin, watlerf angd [ Hhe [T ow bpi|li|ng ponﬁ
bygroducts |at t'Ae tqp|of t&e |cql um and |t he ex@&ess of
dichl)rdbrcpan)ﬁ nd t@e neayly (By<pgpdudts at|the
bot|tem pf tlhe Zcel &indy. |Ehe| Eog 5| 2at Epn, colsl eptied at a
t enpgr af tir< oE azgzgc @nde@g&%eggre df ffi% ar,
hag Beepg sijbirgfTe Ui nbgusia seqongy E| 2
distEWaxi%mr%éag@%gﬁd :Sﬁégtgg i g |nateZ vt er and
t he @J%%@l% BYSby-Fr0guct3|. S |Ehe Epp Prodiét |and
sore |@p¥yE gréifi%g%‘ét f'ﬁéjb?ﬁgr% £ Re=¢8 gm. The
epi|chlal DR ENCES e en 2 o) yrlenadengatd on of
a das cﬁrég's?eﬁélﬁeet @nggt—hggddﬁefof&ﬁ ced um - at
normal pressure and at a tenperature of 116.4 GC; it

contai ned 0.03 g of 1, 3-dichl oropropane per kg—and is
named ECH 5. The conpl ete conposition of

epi chl orohydrins ECH 2 and ECH 5 and of three other
epi chl orohydrin sanples (ECH 1, ECH 3 and ECH 4) are
presented in Table 1. Their conpositions obtained by
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The tacticity of the polynmer has been obtained by 13C
and 1H NVR. The results of the tests are summari zed in
wdaimveoB7rabl e 2 Table 3 n.m : not measured BEXEIPPME8/057876

15 to 17 (honopol ynerization of ECH) The tests have
been carried out according to,the follow ng procedure
wi th epichlorohydrin sanple ECH (exanple 15), ECH 2
(exanmpl e 16) and ECH 3 (exanple 17). The quantities of
chem cals are indicated in_Table 4. The pol yneri zation
of epichlorohydrin (ECH Had&hddMScarried out in the
presence of the systemwater/triethyl alum nium (TEA).
The procedure of exanple 1 has been foll owed except

that TEBAPrécesOfou Trﬂa(ﬁﬁfaicﬂlrffng |diteie-o priogani iatlerdiay glyba@nbased

added ,under_ar gon S rst, evacu
o LB R It A IR Rl Fur L A2 B g rer
30 thium],2hebpamedieChb reacted watrrechhasnabiegagadded (ti me
zero of the reaction). The polynerization has been
scarr ' edZ Pibced a&of&{%ﬁaﬁgﬁﬁ{ ¢ \Qﬂergnr’t tggdlfopfs ciigselﬂ froﬂﬂ? 3-
results have been rized in Table 5 Table 4 Table
5 ﬁnﬁPmEdH%ﬂnﬁﬁﬁgﬁt@HdExaﬁﬁﬁémigﬁPreparat|on of a
product consisting predom nantly in diglycidyl diether
of Bis pj’]@@@iew“ao@@ﬁiﬂi@ﬂo@aﬁ@l W52 2wBekeih, tR2 glyddrel-based product

o T N R 4o P e PR oL T bRl ai mi mg &

t her nrocoupl e and mnth a Dean- Stark separator
sur mourt Edodsys accwaliey togayloé flamn denSewheraingtherglysarsl-based
10 u S oli@t 'cQﬂn files alncaﬁﬁﬁfo?-t Catsl&gﬁ?ll?é]éb%gﬂﬁné Qéll#té@ oftt gl?cerol

st ant e|n e react]on

. n| % k}dlqﬂ}ﬁr% meangalgoRgle. v adenkstpuisealdehyidies sHeh s5te1a oef é%tyz@mds
g, Qy&rmsaer@e@tbbbﬁ@@t@hlg@&abt/@ttgdm@@@mtsec&ﬁblélurﬁ@m ng

fronta | ene-chl ori ne 0 nol).
Theroaru S PG e <8 PR iBs Sh 1415 &ogit s n Tabl e 1.
The ntxture was heated at reflux under stirring to a
t enper at. lrecest actddliigo aAy 40 96 Gtpume liso $owbireinrthoglycerol

SCau&)tnite ¢ P08 g )@gr bgsedqy 8 I9)or RS thilt 6:08MGEL 58b g7k e of
o S

he tenperature®o
t heprﬁdlsatuhe C@fﬁeltth?é dfql aglktamag ardgast %ﬂ:éﬁb@n ptams togher Hrigel ,2-

_::-_ goprg rredtl):l- of @1@ ﬂ eﬁﬂ%aedt o&i‘? U§ Gredtef Qfgﬁtoﬁefludé @c{jd) B¥1 g/kg

e epi 0 inrich or C S ecanf e urin

t heof rpéa%tc 3l 1'% ap Wabm@@ &/'re Fﬂg %a"r“gt th copgnt of 9 2-

r ecathdrediof @@Jbﬁf Q-)prdbphnédﬁel sfaBe plyosrof-basl pasttiict, hen present, is
ggg%:‘\ro L{Srotillar\cll:\grs e uI Q(% 09 ro%*u% #Eé)s hél%{qo%ﬁéeuﬂ rt]o ‘i&? g/kg
mai oftpaipdstl f or 15 mn after t he tot al |ntroduct|on of

the caustic soda solution to achieve the collect of

thewat e pph@se abddrdifig t(d%%)a(meqrf Cl&ghs/l @ PIvhRRHE S 1 cerol—
phase was col |l ected W a conposition glven In

6. bped eﬁﬁwuwﬁ’aﬁfmtﬁat t?ae%eéeawaé}t %8 Lfrtdstﬁ H‘e’d
r egirbdsQft, Bhoskhl FronDyvagbstilé bcﬁicb@ti‘atid)ﬁﬁ@xfagara‘ﬁaé bityiatfzaB6h,

\/ eating .of .the. mxture to .
25109%@{13%8% fiac&% %%&@%}I?n 8 rlpé)rljl?%: H&ubc& (&H,la‘l §X{raction operations,
r ecioedazdo bbtatnhi surftedielycEhe-tasemsdidt.oiafio theeeaction with the
iven in Table 6. The salt was separated
fr&%¥%ﬁﬁ&ﬁ?u egproduct (45.5 g) after addition of
567. 2 g%of tol uene under agitation and qy filtration,
The cakke Pogceps aacpighingote (ain Gasbrasinghe purifsed glygprelfbased

tol pf@ﬁl&tt cglﬂﬁ?ﬁ»e? lgag%?;ﬁ o‘hg lded] |c@ﬂt§1n\ﬂ@rzﬁ léﬂslf;(g a8l atoms other than
eV a rate un r e 0
PR ar GOl oot Tagye s b Fae LoraLriur Do preRgt

evaporated fraction with a conp05|t|on given in Table
6. The residual product of the evaporation (100.5 g)
contai ned the diglycidyl ether of bis-phenol A as a
maj or product and no trace of unconverted bis-phenol A
(< 5 ng/kg). The residue contained 4.98 nol epoxy per
kg and 1.52 % of hydrol ysable chlorine. Exanple 19 The
trlal was reallzed in the apparatus descrlbed |n

o o o A~ o . N 1



at 18Q0C under a pressure of 1 nmbar. 305.0 g of
tol uene was recovered as the condensate of the

W@ r@pooErs on with a conposition given in Tabl eP@I/Ef1ve8/057876
resi dual product of the evaporation (99.8 g) contained
the diglycidyl ether of bis- p3§nol A as a mmjor
product and no trace of unconverted bis-phenol A (< 5
ng/ kg). The residue contained 4.93 nol epoxy per kg
and 0.49 % of hydrol ysabl e chlorine. The Hi gh o
Per f or akEecess fgpulichiosmob flaiphy tadanpesin tgp chlggnating
r esdglggpéonﬂ{rggyg}tcﬁoggt@qm in exanples 18 and 19 are
simlar. Table 600 n.d. : not detected, n.m : not
neasure .. Proces manuf act ur i
G ohl orbbrOisahisr MRuRErng g Ragantp fiifropropanol,
conzprleast aslg: @it dfedsth oneolthinkd eantdhnginthe ptocessagtang of
car i react ed

Sop 1] R 85180 on i BLABARE I et 01 G
G a|n11 mhereln the dloL I's chosen from1, 3- '
pr opaneldl. Brocess formennierturing apenyxEsinger gleidpotstergor glycidyl

Pr Q4RSS oﬁ%@@lﬁsil ﬁﬁldépo@%ayﬂmﬁdles?or cMgeluaﬁit@oﬂ W&-strength resins
ycer Ql - based product conpr.i ses, iti

1 ?réﬁH%‘Hé%H%‘l agS‘ﬁt& PBHIME SR Héﬂ?tﬁligentéﬂngrﬁg’cﬁ‘l?@%

ac C@ﬁdﬂdirghjzdhrm‘lyst@ﬁe@ 1aiwlﬁclieﬁ1d113nohmm at featthme part of which
10gI yv(&:/%s ()Qotalggc? z?ccgﬁcf%r? %ctfle 81{0 f rocgl}n Cla[1r>1/1092l rlsosiuﬁ:)éelcEe’d to a reaction

et heitls at lnmuoad: cohpiund cpatagnng ddeashess activd ém«ﬁ@g@l atahky |

esters of fatty acids, glycerol esters, carboxylic

aci ds, gl yceobph gk&&%ssrea &t éom;?r% nos GRMYi8I J@)‘nfh@mng
nitrogen, and any m Xt ur e of at | east two of them

Pr oaéé%aét HEABPRRAESOdhes AN PEIPART QN the p@nafacwf’e%. n

t hedighlyeprdpanslont ent of the glycerol -based product is
greater than or equal to 500 g/ kg of product, the
g?ﬂteren:]hZo E)‘l}%‘!egoll b%on grlﬁcgu lera?t ?m%e)ﬁé‘:’ets a legsgi 20% gégrant]f:immg at
prddmﬁﬁcméogmGHBQWh@hhm1bﬂ}ﬁqmmkdmb 0.001 g/ kg of
product and |less than or equal to 100 g/ kg of product,

and t hel?)C@Hc%%l b%gedl I%du&ta!s@ﬂ'&qg @ CBRe/ 19 wherein the diol is in an
1, 2- propanedi 0o % cero -based product, when

pr ¥t of ]§S§g‘ihé%19€rg ?fhca feRsadictt o 0. 001 g/ kg of
product and | ess than or equal to 100 g/ kg of product.
6. Proces S}lﬁﬁmr‘tﬂhmplb@udiraycdﬁdmag o C@dimi 1By Heréia the diol is in an
mhereln t o | b, IS subjected to at
20 Ieas o8 EF%% n@ﬁggmgﬁEQ%ga &ﬁﬁder reguced
pressure, chosen fron1evaporat|ve concentration,
evaporative crystallization, distillation, fractiona
distillation, stripping or liquid/liquid extraction
operations, in order to obtain a purified
gl ycerol - based product, prior to the reaction with the
chlorinating agent. 7. Process according to Claim®6,
wherein the purified glycerol -based product conprises
at | east one diol containing at |east 3 carbon atons
ot her than 1, 2-propanediol, in an anmount |less than 0.7
g diol/kg of purified product.8. Process according to
any of Clains 1 to 7, wherein the chlorinating agent
conpri ses hydrogen chloride. 9. Process for
manuf act uri ng epi chl orohydrin, in which
di chl oropropanol , at |east one part of which was
obt ai ned according to the process of any of Clains 1
to 8, is subjected to a dehydrochlorination reaction.
10. Process for manufacturing epoxy resins or glycidyl
esters or glycidyl ethers or glycidyl am des or
glycidyl imdes or coagulants or wet-strength resins
or cationization agents or flame retardants or
detergent ingredients or epichlorohydrin el astoners,
i n which epichlorohydrin, at |east one part of which
was obtalned accordlng to the process fron1CIa|n19 S

T | . oy o



