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METHOD FOR THE SYNTHESER OF IHACIDS FROM MATURAL ACIDS

The jovention 8 targetad at 8 provess Hor the symthesis by metuthesis of
satnrated ongechein Biacids starling fom g mondunsiiunded fatty soid which w sither
antural or oviginates from the divsed comversion of & natural ofl.

Diacids ave obtained indwsirially by various methods, all of which, however,
exhibdl some disadvaniages, & great vanety of these methods 1n enfarged spow i the
Kirk-Oihmer Enoyelopedia, Vol AR pages 523-5338,

It is possible o Jistinpuish therein methods by degradatien, such s ozonolysis

or oxidation, of vegetable Sty acids.
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The veonolysis of olele acid, of petroselinie soid and of grucks said makes it
paasitde o respeetively modocs the diseids cemprising 3 6 and 13 carbon atoms
aceording o the above resction pracess for pefraselivie aoid,

Anvther oxample s the cleavage of reinglele achd by the action of sodium
hydroside s a temperatgre of greater than 180°C, This methed, used indastirially,
makes it possibde s obain the discid comprising 1) earbon sloms,

The same method, as Hhustrated 1o the schome below, can be applied to lssquerolis
acid and resnlts i the formation ofa diacid comprising 12 cavhon atons,

This method exhibity the advantage of using rencwable starting viateriale but ix
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restrivted esseatially o the O divetd, lesquerolic aold belong sl ol very widespread,

and thus this methed e relatively ke used,
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Moention may also be made of the oxidative degradation of moenocarboxylie

¥

acids by the action of Nl The owidution of stearie soid nkes 1t poasitde to obtain a

mibxture of sehacic acid and of caprylic acidy suberic acld can be obiained from
palasitio ackd,

I is alse possible to obtais dacids from smaller modeculexs by nsing variay
ohmigues of carbonylation

1t is forthermore known o use & process for the mamedactore of sstursied disgid

by hydrogenation of an vossturated acid. The paper “Darstellung u;zg.,u ungesiitigier

o2

a

urd phenylsubstBivierter Carbonsdinren™ by HL Ristter and W, Dierichs in Chamische

Beriehte, 1952, &5, 1611067, desoribes 8 mooges for the hydrogenation of the
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wimatiated digeld HOHUH e CH=CHUH O to give the saturated discid of

fornmile HORMUGUH Lo CUBH, and the paper “Synthesis of Tarivie and Petrosslinie

Asid™ by BW. Baker ot gl i the Joumal of the Chemical Secisty, 1934, 1804-1807,

desoribey the process for the hydrogenation of dodeccis-fenedinic asid o give
dodecanedicie aeid, just ke the paper “Ueuformationally Restvicted  Urlepes

Infermediatesy Byidengs  for  Pommation  and  Siereoclertvonivally  Controlled
Fragrueagation” by 8. Uloesbrsssbiue o all o the Jowmal of the Chemieal Rociety,
Perkin Trassactions 3, 1994, 31412144 describes the hydrogonation of the uisturated
diester of formuda CHAOOU(CH e CH=CHCOOUH o glve the satweated disster,
These theee docunmatds do not deseribe a provess fbr the synthesiy of a
complete range of discids stsvting from renewable starting materials of natural origin
Fivally, mention may be muede of the bacterial fovmentation of paraffing, a well
kvt methed which makes it possible 1o oblain nmerous dactds of variable chain
fength, Howsever, this method does not make 8 possible o obtain dacids with o keagth
e greater than 16 cwrbon omys as the pavaifing then have a melting point which s far
too ligh for conversion © be possible, Ancther major disadvantage 18 that the bacteris
consue a portion of the peeafios i order 1o provide for thele growth, resulting in low

yields and in the need to purtly the prodigts,

In the polyme dndustey, In particuby for the production of polyamides of

dincldy/dianvnes type or of industrial polymers, 1t i pecessary o have available a
whole range of diavids as stirting materials, which diacids van in adidition be ponverted
to disminey of the same chain fengih by a simple chemival reaction,

it da thevefore aecossary to find & type of provess wiich makes U possible ©
oblain a virtually complete range of discids and which, o addBion, nses renvwable

materials of natural ovigin,

The object of the nvention 15 g process for the production of a whale range of

pe

satursted discids of general vy ROOU{OH he COOR starting froms Sty avids of

nidurad origin,
The solution provided consisis in carrving ont the operation acting from long-
chain natwal monounsatosied Thtly auds, Longechain nuguryd fatly sad s understood

to mivan an aeid rosulting from plant or sntmal sources, inclading /lgse, woere gonerally
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fom the plad Kinpdom, which are thus renewable, conynisiog ot Ioast 10 and
proforably st least 14 varbor atoms per nwlecule,

Mention may be mads, as examples of sach acids, of the Ciy actds oblasilic
{eigdeduvenooy acid and eaproleie {ois-Bdecenoie) suld, the {Z‘tgg acids laursleie {oig-3-
dodecenoic} avtd and Bnderie {cla-d-dodivencic) and, the i seids myristoleie feinS

tetradesnoie)  acld, physeterie  (cieS-tetradecenole) aold  and  uzuic  {ols-d

tetradesenoie) acld, the C sold palmitnleie {cis-S-hexadecennie} avid, the Cig aclis

aligie {uis-ovtadeconnic} acld, ehidic (rs-Soetadecenoic} actd, petrosclinie {ois-6-
octadecenote} aold, vaceentt {oiv- 1 -ovisdecenoie) acid and ricinolele {12-hydroxys

eis-Hgeiadecsnoie) avid, the T soids gadelede (cis-Begicosenniet aeid, gondoie {pis-

thewosmote) aod, ole-Seivownole acold and  lesquerelic  {Mdohyvdroxyegis-ite

gicnsende) sodd, and the Oy solds cetoleie {oie-t-docosenotny acid and srucle Qi
{3-docosennie) acid,

These vattous acids result from the vegetable ofls extrasted from varipus planty,
sueh ax sanflower, rape, castor off plant, Madderpod, olive, sova, palm tree, coviander,
gelery, dill, carvet, fonnel or Limnantbes alba (msadowioum).

They alse resull from the ferrestrigl or marine anioal world and, in the latter
case, both in the form of fish or marnaly, on the ons hand, and of algas, on the othey
hand, They are in general fats oripinating front ruminants, from fish such as the oad,
or from ma\rine manmals, such as whales or dolpluns,

The invention is targeted af o process for the synthesiy of dincids of general
formuda RUOQCCH L -CO0R | fnvwhich « reprosents an ideger betwesn 8 and 24 and
R is H swarting from longchain natwal monsunsaturated fatty sends comprising at
feast 10 adjscent carbon stoms per minlecule, of formuls CH-{CHACHR -CHy-
CH=CHFOH-COUE, to which B orepresents B, Ry s either Hoor OH and nand p,
which are identioal o difforent, areindices bovween 2 and 11, which congists, in a first
stage, It converting said notural By sodd, euther by pyrolysis or by cthenolysia
{ethvlens crowsanetathesisl, into sy wamonounsatirsted Bty acid of geonerdd Kool
CHy=CHS{UH L CO0R, in wideh m s opual e poor pl, depending on the nature of

the fafty scid veated and the gonveraion used, cthenolvsis or pyrolysis, then, v a

accond stage, 1 subjecting the proaduct thus obtained 16 8 metathesis repotion, either
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honwmmetathests, in order o obiain g conpousd of formgls ROGCOH - CH=CH
T COUR, o crossnetathests with a compomnd of formuly BOOCCH -
CH=UHGR, nowhich By HL v iy elther B ov T o 2 angd Ry i 8L Clayor COOR,, nthe
fast case forming & noneyvelie molecule, i arder to obiain an nnsaturated componnd of
frmly ROOUGUH N CH=UHGOHR - OOUR  and then, o g third dage, In finally
conpveriing, by hydrogenation of the double bond, thy wasivested compound o give
sturated compound,

by

Thee natural monvunsaturated ity acid of generad foramda CHy{UH - CHOH-
CHpCH=OHA CH-COOR cany be suhiected 10 @ pyrobyals reaction.

The actd ef formmis CHyCRAOH - UO0R resulting frovn the flost stage can
be subjected fo g bomornstathests, e produgt of whdch, ROOO(T L ko CH=CH
{UH b OO0R,, 15 hydrogenated.

The aeid of Rormada CHUHAFCH 1 - COOR resulting from the frgt stage oan
be subijected 10 a1 crossmetathests, the produst of which obtained is hydrogenated,

The vetuval monnunsatucated fatty seid of poneral fornmls CHOH)CHOMH

CHpCH=CHROH - COOR can be subjocted o an othonolysis reastion.

v

{HUH - CO00R remgitia}g fromn the Bext stage can

The aoid of formuda Ui
he suldected o 8 bomomstathesis, the prodoet of which, ROQCUH - UH=UH-
{UH - COOR, 18 hydrogenated.

The actd of formals CHeUHGCH JCO0R vosulting frony the first stage can
be subygectad 1o 8 crossmetathesis, the product of which olvtained §s hydrogeuatad.

The cross-mefathesia 8 carried out with aeevhic scid when Re=H, x=0 aand
Byt In the case where b, Kool and Re=UHy, the compound s HOOG-CHy-
OH=CHWCHy and i obtained, for example, by hydrogyearbonylation of butadisns. In
this case, during the cross-metathesty, propylene is produced and iy removed Hom the
reaotion medinm,

Freferably, when Ry is COOR,, ROUCHUH -CHSCHARS I8 8 symumetrival
moloeale with =0, When Ry is Ul ReDOOCH-CHSCHAR roasts with a fatty
acid by cross-metathesis and the reaction resulis in & dinctd and @ shorter fatty scid bt
alse i propylene. The propviens s removed ag it s Bomed from the reaction mediung,

which displaces the reaction towands the desived produets,
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When RUOUUHD-CH=CH-COOR, orms a oyehie molecuds, snch as maleie
anbivdeide, then the croscenciathesis respity o an unsaturated gy scld alse
comprising an anhydeide functional gronp, The diaeid and the Bty soid can be
roleasad by hydenlysis,

in the peoeess of the nvention, the ity seld san be freated sither in g aeld
forvg or B ite ester form, The chanpe from one form 1o the other s carrled out by
methenolysia, esterification or hvdrolysis.

i the process of the invention, s i made of Sty actds or esters of natural
arigin, thal s to sy present in extracted otls or fats, The latter are in fact composed, in
acdition o the exier or ach! pacticipating in the reactiown, of 8 mixtee of esters or acldy
with similar formulae. By way of exsroples, pabm oll comprises, in addition 1o olele
acld, Haoleic ackd caster ol cowprises, i addition to ricinokde agid, both oleic acid
and Hneleto seidy and rapeseed ol poraprises, in addiion o olelo sad, dmoliateously
Huodeto acid, nolenie soid and gadedets scid, The presence of these dinnsatumied o
polvunsaturated acids is ot of myjor consequencs with ropard 1o the progression of the
provess insofr as, during the St stage, i the case of sthenolysis, Huolele acid will
alses forn the ermonoweaturated 3y acld of general formnla CHy CHA{OH e
COOR, with minoer amounts of shart dienes and of w-olefins. In the case of nicluolele
aeid, the pyrolysis reaction with not sonvert these similar actda,

Fxamples of the synthests of dinclds are given below. All the mechadsms
detatled below iHustrate, i onder o facillate the accound, the seid formed. However,
the etathesis i3 alse effcctive with an ester sad oven oflen morg offtetive, the
medhuy genprally belng more anhydrous. In the swme way, the schewes illusteate
regctions with the ois sonwe of the acidy; the wmschamtsms wre also clearty applicable
the trans somers

The €y diseid can be obiained from oblusitic {vis<ddecsnpie) acid, linderw
{els-d-dodeceneie) acid and touzaie {pis-d-tetradecenoiol aed by camying owl an
pthenodysis in the fist stage, followed by a croas-metathesis with acrvlic acid and then
hydragenation,

The O dincid cmy he oblained from lauroleie {oiv-Sedodeconaie) aard and

physeteric {ois-3-tetradevencic} aold by an othenolysis in the first stage, followed by a
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crosswmetathesis with aervlic acid and then hydrogenating,

The Oy discid can be obiained fom oblusilie {visd-decennie) actd, Hnderie
{eisodedodecennicd aold and tsueuie {cis-d-toradeconeie) avid by careving owt an
sthenolysis ty the fivst siage, Tollowed by 2 homometathesis, or from petroselinie ag
by ethenolysis in the first sfage, Hllowed by 8 cressostathesis with acnvlio actd, In
both cases bronght 1o completion by a hydrogenation.

The O dlacid can be obtained from laurnlsie {cis-S~dodecenoiey aoid and
phyaetedie {ets-S-tetradocencie) acid by an cthenolysis in the fivst stage, followed by
homomstathesis fnished off by the hvdrogemiion,

The O dizasd san be obiained fom olsle {eix-Seoctadecencic} weid, alaidic
{rann-Seoctadecenais) ackd, gadolote {ele-S-gicosenoiny aoid and nuvdlstnleie {ois-8-
tettadecenoiey acid with an eiixamﬁy&ix in the fHest stage, followed by g ooss
metathests with acrylic seid, v cach pase Wronght 1o completion by a hyvdrogenation. In
the ease of olele acid, the fallowing resction proceas will be employed

CHeCHD» CH=OHCHy 1 COORL + OHe=CHy @
{H r:r{.‘.}34{(7}‘?3_}':“{3Q{}i}ﬁ + {L3‘§~i~_ﬁ{‘.ﬁ»{f{‘ﬂ;g}-;»{ff%ig

Dy UHCHGUH - CO0H + HOOO-OH=CH, & HOOC-CHsCHMOH - COOH -
CHas((Hy

3 HOGC-CHCHAOCH OO s e = HOODCHUHDCOOH
. § ; ;
The reaction mechanism for this reaction iz, o B8 varions allernative forms,

tosteaied by schome 1 badow
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The Oy diacd can be oblained from petroselinie acid and rivioelele acid

aocording to two different reaction mechanisms, Fetroselinle {eis-G-octadecenoic) acid
s oonverted by an othenolysis fn the Bt stage, follbowed by 8 bowmomestathesis,
finished off by the hvdropeoation. Ricinelele (13hwvdroyy-ciz-Senptiadecenoic saad 15,
for s part, subjected to g pyrolysis which imakes possible the synthesis of

a-undecencie scid, which s subjscted © & cross-metathosis with gerviio acld giving
1 Idodecenediois aold, converted by hydrogenation b dodecansdisde apid.

The maction mechanisay for this regction with petroselinic sold {scharme 23 i3 &8

8 CH{CH i CHsCHYCH e GO ¢

CHysCHACHy - COOH + Oy

ACHOeCOOH 8 HOOCHOHDCHsC

DHAOH ) o-CHy
HCH 00 +

3y HOOOSOH 1o CHEU RN O H - COOH 1% HOOUS U e COOH
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The reaction process with oiaoiele seid is s follows:

DY OHOHDe- CHOHCHOHsCHY O - COOH () =¥
CH{OHDCHO -+ CHaCHWCHD-COOH
SHO HOOCCH=CH < HOQOCHsCHNOHDCOGH +

CHystUHy

3 HOOOUHsCHAUH e COOR + My = HOOCS{CH 1 QO

The Cyp diacid can siso be obtained by ethenalysis of plele acld, o give the

wsatarated gold CHesCHGCH - COOH, hllowed by a croas-mictathesis with the acid
CHeOH=CHOHCOOH and, finally, by g hvdrogenation,

The Uy discid can be oblained from vaceenie {osd Boetadecanoie) acid,
gondole {gis-Hsicosenoie} ackl and celoleie {piss! I-docosensie) soid with an
pthenobvsls oy the flest stage, followed by 8 cresemetathesis with soryhic seid, insach
case broughs o completion by @ hydrogenation,

The Ci dincld can be ohtained from lesquerclic acwd with a pyvolysis of the
hydroxvlated Sty acid to forn the acid of formuls CHpCHE{CH e COOOH,,
followed by a crosssnetathexts with acrylie acid and, Bnally, by a hydrogenation. It
gan alse be obisined by ethennlysis of vaccenie actd, to give the nnsaturated actd

CHysCHAOCH - CO0H, foliowed by o cross-metathesis with the soid OHpOHSCH-

CHeCO0H and, finally, by # hyvdroagonation.
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The Ty dineid can he obtaingd from erugic aoid with an sthonobysiy o the fist
stage, Tollowed by & orossarnctathests with soryBie actd, brought 1o completion by a
hydrogaration,

The O diacld can be obladned from norvonie actd with an ethenolysls in the
first stage, llowed by a croge-metathesis with aorylic acld, brought to gowmplation by
& hydrogsmation.

NP

i is ontively possible, if need be, to manufucture higher dlacidy by cmploving
thie provess of the nvartion, for ssangple O, O O o8 O dinnads,

The irrvention also relates o 8 provess for the synthesis of the dinoid of formula
ROUCAUHN-COOR from Sawoleie or S-physeferie aold with, in the Hest stage, an
sthenolvais of said acld, © produse the soid of formtla CHpsCHYCHDCOUR,

followed by a honometatheats, Gnished off by hedrogesation,

iy

Metathesis seagtions have been known for o long time, sven iF thely fndustrial
applications ave velatively hmiied. Reference may be made, with regard i their wee in
the gonversion of fai*;y acida {esters}, 1o the paper by LC. Mol “Catadvtic metathesis of
unsaturated falty achd esters and @i, which appeared i Topiog in Catadysds, Vol 27,
Mo, Ted, f?ehmzzﬁ'}f SO0 {Plaanuy Publishing Corperation),

The :d?\xi\ af the wmotstheds reaction has Bowed the sa‘ﬁf{%e{:’i of & growd ranny
for M.ampﬁiaﬁ of the ungson cmﬁsg}}ﬁxm gy §0§m§ ‘m Schrock of al, b Am. Chem,

Roo., TOR {18863, 2771, or Basset ot al, Angew, Chemy, B Bagl, 31 {1892}, 828

Muare recontly, “Grubhe™ catalvsts, which are ruthentome-bongylidens complexes, have

appeared (Groabbe et al, Angew. Chemy, Ed, BEagl 34 (1995}, 2038, and Chrganic Laett,
ey, 953 These relte o homogeneous catadysis, Helorageneous vstalysts have
also been developed which ary based on mwmetals, soch as rhentum, molybdeman and

tungsten, dopostied o alwning or sthica, Finally, studies have been carried out on the

preparstion of munobilized cutalysty, that s 1o say of catalysts whose gotive prisgiple

iy that of the homogeneous entalyst, in purticnlar nuthentumscarbene complexes, gt

e

which i nmoobilized on e woaciive suppart. Tho objet of these studies 18 1 indrease
the solectivily of the roaclion with repmrd {0 the side rosctions, sush as

P F

homometathnses”, botecen the reactanis brought together, They relafe not only o the



)

i

2K

D
w

strnciure of the catalysts but glso to the etfsst of the resetion medinm and die additives
witeh may by introduced.

Any sctive snd selegtive metathosts catalyst can be nsed 1athe process of the
mvention. However, wse will prefurably be made of eatalyaty bosed on nuthenium and
ent rhersiun,

The sthenvlysia Gnetathesis) reaction of the Rest stage & carvied oot at w
tesnperatore of between 20 and 100°C st a pressuce of 1 4o 3¢ bay in the presence nfa
conventional mctathesis catalyst, The reaction S 18 chosen according W e reachans
eroploved wnd in order 1o reach, 10 the neaveal point, the equiliboum of the reaction.
The regotion 1§ carmed out under an ethylone pressure.

The pyrobais reaction of the Srst stage ts carried ol ot & lemperatuee generally

of bedworn 400 g 88°%

The homometathests reaction of the second slage 1s carried out st @ lompsastue

generally of botwosn 20 and 007U W the presenve of a conventional matathesis

catabyst,
The orossmetathosis reaction of the secord st Iy cardled out at 8 wnperans
generally of between 20 and 200°C in the presence of o rutheniunvbhased catalyst
The hydrogenation reaction of the third stage 15 camned out &l @ ferapersipee
generaily of between 20 and 30880

X

under hydrogen prossure i the prosengs of a

eatalvst cotnprising, for exanple, nekel, cobalt, platinom ov patladiom, and the like,

The provess of the nvention is Hlustrated by the following examples.

Hxample L inot in sceprdanes with the invention

Thiz example Hlustrates the synthesis of the O daekd starting from oleie sebd In a

fival stage, the cthenolysic of olete acld v carried owl o 3070 1 the presencs of g

Iy

tungstensbased catalyst o arder to obtain B-duvensio acld UHpsCHQUH 000,
For the sccond stage, wse is made of the bispyaidinge ruthenium complex (¥) catglyst

A

desoribed in the publcation by Chen-Xi Bal ot al., Tetahedran Letters, 48 (2005),

wl

&3 H

PSR, In carvying out the omss-metathesis of Sedecencic seid with methyd

sorviste, The reaction tv cavied ont o CHCh, st 8 DA Rdecenoip avd

coppeatiration and a G206 methyl sorvlale concontration, at g tompontture of 34°C aud



i
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tor 12 hours, The \zaidi are detsemined by chromatographie analvsize In the present

case, wse i made of 2 squivelonss of methyd acrylate with respect to the aold and with

TH=CHGOH

avatalyst coneentrstion of 8.5 mol¥s, The vield of proaduct CH-QO0
COOH is 30 moll This peodant can b hydiogenated according to g convetionsd

process with a yield of 100%.

Exampde ¢ (oot in sceordanee with the lnvention)

This sxample ustrates the synituals of the Oy diackd starting from rcinoleie gaid,

Dring the first stage, methiyl roinploste i sulyjecied 1o o pyradysis st fisoperatose of
FRO°0 (o formt mothyl anulecencate, which s converted to the aold form by
frydrolysis: In the sevond homometathesis stage, use 15 wade of the rutheniwn camplex
{3 catalyst doesertbed i the poblication by Sefan Randl et al, Syalets (3001}, 14,430,

which iv very stable and does sot decorposs when 1t v exposad to air of o water. The
homonatathesis seaction i cartied ouf i CHLCE, &t & 0180 10-undecenoie acid
concentration, &t & temperature of 30°0 and for 2 hours with g catalyst concentration of
8.8 mol¥, The vields sve deterpdned by chrormatographie analysts: The yield of dineid
HOOCCOH e CHSORYO - CO0H is 67 ml®, This product can be hvdrogensted
sccording 1o a conventional process with & vield of T

ample 3

{not in secordance with the dnvention)

This example Hhwstrates the svathesis of the O diacid sterting from vicineleie acid,

The fivst stage is identical o that of example 2, apart from the condition that # s the

X

methyd esier of Hhondecenoie autd OHpaCHCH 3 COGCH which s addressed in
the second stage. This seeond stage 18 o erosemetathosty with mathy! soovlate tlse 8
miade, for this reaction, of the bispyriding ruthentien complex {8) eatalyst desoribed in

the miblication by ChereXi Bat of al, O Blonwol, Chem, 2008y, 3, 41384140 The

regcting is carvied out in CHLCh, st o G080 mothyl ester of 1amdecsnoie acid
comesrdration and a 81N methyl aceviste conventration, ot 8 fempargiure of 38°C and
for 12 hows o the presence of the catalvst 8t g concentrtion of 1 mal¥, with vespest
o the wmethyl sster of 0-undecenpie sedd. The vields are ilenmined itsj,.-‘

chronatographiv sualysis, The vield of disster CHpOOC-CH=CHYCH - COOUH
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0 ol Thiz producy, It s ester ov geid formy, can be hydrogenatod acconding to 8
conventional process with a yield of 1l

This example thes flostrates 2 provess for e synthesis of the divster of
formuds CHROO0OCCH e UOGUH shrting Fom the methiyd ester of dainoiie qetd

~

subjected, fn the fest sage, © 8 pyrolysis, in wrder o Do the ester of fovmala

%

H{UHe-COUCH , which is subsequently subjected 1o 3 cross-metathests with
wrathyl agrviste forming the disster of formuls CHOQCUH=CHA{UH, - UO0UH;,

wideh s subnosuontly hydrogonsted.

Hxample 4 {not in sceprdance with the lnvention)

The metatheds cotalyvsts A and B owere obtuived from Nigma Aldrich, catslogue

reterences SEE74T and S687 vely, These catalysts sre also kaosen as Grodds

catalysy, Ind generation, and Hoveyda-Orubbe catidyst, 2nd generatic

Catalyst Al venylidene] L3 -bs(2 4 S-tviraethylphenyly-2-
nidazolidinyidencjdichivro{trioyelohexyphosphine ruthentum,

{atalyst S s {1,3-018{2 4 S-trimethyiphenylF2 <Smidarolidioviidens )dichloroio-
nopropoxyhenvinsthviene rutheninm.

Undeoylenie acid is produced by Arheoma by hydrolysis of the muthyl esier of

undeeylaie acld, Hself obtained by coacking the methyl ssier of ricinolele suid. The

-

fatter 8 oiatned by dransesterification of castor oit by methasol iy basto catalysis,

These products are produced in the Arkema Gwtory at Marseille Ramt-Manst,

In the experimens, 2.3 2 of ester of fatty avid {undecylonie acidy andfor an excess of
methyl serviate are used, Tetradecane Iv poed as Internal standard. The reaction
mivtwre is stiveed at SO°C and depassad with argon. The catalyst i added to the
solution, without addition of selvent, The samples of reaction producty are analyzed by

chromatography.

Examples N oand M below Hlusiate the cuse of the homometathesis of methyt

andecylonate aud sxample O usrates the case of the crows-metathesiy of matiyd
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