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GAPROLACTAM PREPARATI ON The present invention relates to the

am nonet hyl ati on of pentenoic acid derivatives, by reaction with
carbon nonoxi de, hydrogen and ammonia, in 5 order to prepare caprol actam
Caprol actamis the constituent of Nylon 6. Nuner ous access
routes to capwol 88/aBsRsi st in particular from betPLFRIE/01761

In particular, the successive preparation of 10 a pentenenitrile by

hydr ocyanati on of butadi ene arGAPROLACTAN: PREPARATIOMINOVal eric acid
derivative, the carbonyl functional group being introduced by virtue
of a car bonyl at i oFheepresentoinyehydorof vedpkeasi 6o tbeaction, and

finally the conversion of the nitrile functional =15 group to an am ne
functional grehgnpreshiyatdganadti pentenoicr agédi dprivatavesrs P¥ obtain
caprol actam and/ or |, . am nocaproic agid, has been envi saged. Thi s
process TEACLAPE Pk SaFRPFeTRBRKeACof NYPREESNa AR BRTIPRAS / t AB
successivs use %% h%dro%yanic aci d ind then of carbon 20 nonoxide, which
can be harnf uP*CE%t k@ BEEREKEC CaPTolaghadlnt age of such a process.

Pat ent EP- A-0, 729, 944 di.scl oses . a_pr.oc 3; for ara%ion of

. h
epsi | on-caprolactamfro apr? ac prﬁﬁyl SIEPPEté§PSPEi§§p§§§8PS or the
corresponding 25 a”‘d%u%?ﬁ%ﬁscg%%bﬁgsﬁbﬂtgé'@%‘gQPQBﬁaQEa&h%§§st,
W [ wat'er ‘unde

substrates i nto contact ammoni a an n

non- hydr 0genat;ing,¢eRdhbeNFr ok bhitgRi RHENTI NY. t e |
- la - m xture obtained into contact wth hydrogen in the
In particular, the successive preparation of
10 a pentenenitrile by hydrocyanation of butadiene and
then of a 5-cyanovaleric acid derivative, the carbonyl
functional group being introduced by virtue of a
carbonylation reaction or a hydroformylation reaction,
and finally the conversion of the nitrile functional
15 group to an amine functional group by a hydrogenation
reaction, in order to obtain caprolactam and/or
aminocaproic acid, has been envisaged. This process
suffers from a large number of stages and requires the
successive use of hydrocyanic acid and then of carbon
20 monoxide, which can be harmful to the economic
advantage of such a process.

In the process of the invention, caprolactam
is obtained directly in a single stage from a pentenoic
acid derivative, which is much simpler than the

25 processes already envisaged from butadiene.

The pentenoic acid derivatives are, for

example, esters. Such esters can for their part be

readily obtained from butadiene according to well-
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preésence of armmoni a under hydrogenating conditions wth a water
content of greater than 10% and in then heating the reaction m xture
at 200-350[err]C. 5 Pat ent Application WO A-95/18089 di scl oses
the preparation of 5-fornylvaleric acid and its esters by reaction of
3-pentenoic acid or one of its esters 2 wth carbon nonoxi de and
hydrogen in the presence of a rhodi um cat al yst and of a phosphite
|igand. 10 described pPatestsespplicati on WO A-94/26688 di scl oses

the preparation of a |inear al dehyde by hydr of or myl ati on of an
unsat ur at ed conmpound whiTbe netals whipbepansoatelyed bbisr sMReRdoEn order
for it to conprise, a termnal unsaturation, in particular an alkyl

15  4- pent en&&BELioRe afpdr §P5r AREPILEn €6R3L5ri Rgliadium, rhedddmng t he
conpound possessi,ng term nal unsaturation wi t h carbon nonoxi de and
hydrogen in t RE présdife of a catal yst, such as a platinun bidentate
phosphi ne conplex. 20 . Pat.ents US 4"750,041" .

EP- A- 0, 242,505 and Therrrastess s7plgved BeZed: PhiFBnEoRFLEFRatPye
forms for t he . preparation of epsilaon-capral.act.am by reactign of

ol kyl 5 foFROEEARg: & f-Eh CofpelBRl s30r BRLEHT G Bro R, dfade, |

t he presence a ragenat| ] e greater

t han atnosphe%%g B?é%é%?e?%éhgae%ﬁ&&%ﬁggprqé?& Sﬁgggﬁggagggﬁggbeﬁ%erature

greater than o1efindMRiseRl kh%%eE:‘éfa'ért‘ioﬁ4gh%ﬁﬂb§ehob}?lg£)_%'é&]i€t9r %Eg[ err]C

to 180[err] Q). anmoni a
and the hydroﬁ%&aﬂ§1f&%ﬁﬁ@&ou%fﬂlll; hoteReequemt hy géﬂé&&hgg and the
reaction m xture thus obtained is heated at 150[err] C-250[err]Cto
provide apsil Qimited toCapieOlsgiftdi®sis 2f secondary obatemtidppl i cation

WO A- 97/ 02228, whi ch has an earlier priority date and a |l ater
publication daimdnes, because the amine formed by aminomethylation is

a better nucleophile than the starting amine. Thus, in
the case of the use of ammonia, the reactivity of the
product formed by aminomethylation of the olefin with

15 ammonia reacts faster with another olefin than ammonia.

We have found that this limitation could be

circumvented by using the intramolecular cyclization of
the amine to a lactam. By way of example, this aim is
achieved by using a pentenoic acid ester as substrate.

20 More specifically, the invention consists of
a process for the preparation of caprolactam,
characterized in that the aminomethylation of pentenocic
acid derivatives is carried out, by reaction with
carbon monoxide, hydrogen and ammonia, at a temperature

25 greater than 30°C and in the presence of a catalyst
based on at least one metal from group VIII of the
Periodic Classification of the Elements.

The pentenoic acids to which the inwvention



than the priority date of the present patent application, discloses a
process for the separation of | inear 5-fornylvaleric acid froma

m xture also 10 conpri sing branched 3-fornylval eric and/ or
4-fornylvaleric acids. This separation is carried out by fractional
extraction wth two i nm scible solvents, 3 one of which is an aqueous
sol vent and the other of which is an organic solvent. 15

None of the prmlesses aiesdhesedripushdsomers ofddatuise mosmpafunidhe prior art
makes it possible to carry out the preparation of epsilon-caprolactam
in a single namelyt ages-foranh-@ Eevtienoiteans-teddri2r@riols., cis-pent-

In the process of the invention, caprolactam 20 Is obtained directly in
a single stagefenahc riérﬁrtsrrmernt -3-enai¢ @ngepepdridrenaie @elids .much

si npl er than the processes al ready envr saged fraom but adi ene.

The pentenoic acid deri &8 Werigagives of the é%?&’rﬁﬂné’“‘eﬁcérdss 191(91ileesters

can for t |rcpart be 5 readily obtalne f rom but ene accordin
wel | - ntext of the invention are e gompou tg’reoc,o se

The netal s which can al yse e of reaction are f.ar arrpl e
cobal t, pal | adlfifP 91“;33 aci 1corsfulr¥‘ﬁ:d1%ﬁl aoup > Has Brel FHEPLAER gr on
enpl oyed here, t V. GQIRP a

CH CH CH2- N pr ﬂ%ﬁhﬁe%asl ettneefrrél%o eebr #%oﬁbdt ion. %h%d d-%

ami nomet hyl atign @iy, in s ri@ feweée}m@ arreaapltnﬁn cRlAlopagby a variety

of net al s rom'group VITI; however, it Is generally imted to
the synthesis HfaBOEONGAYL Yr t.ﬁrltylarﬂésmue MBI parREalss- e e ne

formed by am nonethylation is a better nucl eophile than t'he starting
am ne. Thus, iderivatives used are the esters of alcohols comprising
from 1 to 6 carbon atoms.

Use may be made of any mixture of derivatives
of the various pentenoic isomers. However, use will
preferably be made of mixtures where the derivatives of

i5 the pent-3-enocic acids predominate. The mixture of
pentenoic acid derivatives can additionally comprise a
minor amount of 4-methylbutyrolactone and of
derivatives of other carboxylic acids comprising
5 carbon atoms, such as valeric acid, at a content

20 preferably of less than 20% by weight and more
preferably still of less than 10% by weight.

The concentration by weight of the pentenoic
acid derivatives can vary within wide limits, depending
on whether the reaction is carried out in the presence

25 of a solvent or not and depending on the degree of
progression of the reaction. By way of indication, it

is, for example, between 5 and 99% by weight.

The reaction is advantageously carried out in
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the case of the use of ammonia, the reactivity of the product fornmed
by am nonet hyl ation of the olefin wth 15 ammoni a reacts faster with

anot her ol efin than amoni a. W have found that this
limtation could be ci rcunvented by using the intranol ecul ar
cyclization of the amne to a |lactagn By way of exanple, this aimis
achi eved by using a pentenoic acid ester as substrate. 20 Mor e
specifically, thee presandeonicenscdiventf. The amdumtoodssdleenithe preparati on
of caprol actam characterized in that the am nonet hyl ati on of

pent enoi ¢ empdcived areiniats betwiesnc 0 iaed G5, byy wedgthiti of ihieh
carbon nonoxi de, hydrogen and ammoni a, at a tenperature 25 greater than
30[err] C and ineacta qw avertderesf a cat al yst based on at |east one
metal fromgroup VIII of the Periodic Classification of the El enents.
The pentenoic acids to Whiith scd&enty&an e highly varied in nature.
3 rel ates _are_the variouys isoners _of this conpound, namnel y
ci s-pent - 2 endite RHRE Fay UL St cudiar henfade of algehods,
t rans- pent - 3- enai nd pent - 4- enQi c _aci ds. . The derivatives
of the penten&q&p‘;ﬁ%i q%%eg' ?rc?g}?t%é‘)ﬁ SPTFe MHER €585 t he conpounds
where the OH _.._.group o e i c f fals | . up ha n, repl aced
by a potentimqﬁfﬁﬁi%%; %ﬁ%ﬁi&ﬁE%Q%5%6u33%§ﬁ%£%§§a§%a Jiféﬁﬁi -R, in which
R represents A bl . | aryls HiSid resi due.

gil}l y,dﬁgﬂ re 158 %?Jf&é!tlc hggra%;c%. ns, oA o‘}rln%.'te\éif

More particul erivativ are 'the esters al cohol s

conpri sing aligHAMcl iy SR Al rinated cycloaligia ity be made
of any m xture of derivatives of the various pentenoic isoners.

However, w1pe WMydrocarbor¥ &frertd wnibaurrae off Jevedrdleshdiead he
derivatives of 15 the pent-3-enoic acids predom nate. The m xture of
pent enoi ¢ aci Gsalerdraii ves can additionally conprise a

In the case where an alcohol is used as
solvent or as part of a mixture of solvents and where
the aminomethylation of a pentenoic acid ester is being

15 carried out, the alcohol corresponding to the said
ester is preferably used.

As non-limiting examples, the solvents which
can be used are ethanol, methanol, isopropanol,
diphenyl ether, isopropyl ether, acetonitrile,

20 dimethylformamide, N-methylpyrrolidone, benzene,
toluene, xylenes, chlorobenzenes, dichloromethane,
dichloroethanes, hexane and cyclohexane.

In the context of an industrial
implementation of the process, recycling operations

25 carried out on the catalyst and on the unreacted
pentenoic acid derivatives can result in the
introduction into the reaction mixture of more or less

significant amounts of other compounds and in



m nor anount of 4-nethyl butyrol actone and of derivatives of other
carboxylic acids conprising 5 carbon atons, such as valeric acid, at a
content 20 preferably of less than 20% by wei ght and nore

preferably still of |less than 10% by wei ght. The
concentration by weight of the pentenoics acid derivatives can vary
within wwde limts, depending on whether the reaction is carried out
in the presenpert2bulanfof Sap¥eTdctdm netoduct denenchagantékie oegree of
progression of the reaction. By way of indication, it is, for
exanpl e, betweka inwvent b8, byhese ghvmpounds will be reddmededams$ion is
advant ageously carried out in 4

t he presence Bérmirglsenintaprabnpant of thevepivent syspgyed varies

bet ween 10 and 95% by wei ght of_the reaction m xture.

This solvent can be hi gErg Gakrtustnisdpesed on Fheleddt ceneafeial
particul ar be_made of al cohol s aliphatic ethers, aromatic ethers,

ni xed et hers, from gﬁ?FPiV%g?'agﬁﬁlméyah?dﬁ§@ecy%$i%o%ﬁ?%e%f SHFBhat i c

hydr ocar bons, aromatjc hydrocarbops., . ¢chl ori nat ed al i phatic
hydrocarbons,c%ﬁ?g??ﬁﬁte%ECQE?o%?F%%%i?ce{?TPnﬁﬁd?Bd%?Bbﬂgsor the m xtures
of several of t . sol.vent s. I n_the cas ere an
al cohol is us%ﬁ&%égmetalléél%%q?i%¥e3505a??1% ’a?%?%t%?eg% og% %%ﬂts and
wher e t LRO Ne} | I.d | ing 15
Carried out, tRaTareonoroksdrkiimdtal PRERGRPLE, Pok BBl 408,

preferably usgfese being mentione&Sa80HshlMhiPPn§XekRhSBest he sol vents
whi ch can be used are ethanol, nethanol, 1sopropanol, di phenyl

ether, isggpropyl ether,rRgetqphliyiteis preferably based on at least

one of the metals taken from rhodium, iridium,

ruthenium, iron or cobalt. The catalyst 1s optionally
used in combination with promoters, such as phosphorus
derivatives and/or Q™X, salts, where n represents 1 or

15 2, Q representing an alkali metal element (n=1) or an
alkaline earth metal element (n=2) and X a halogen.

Preferably, Q is chosen from lithium, sodium,
potassium, magnesium and calcium and X is chosen from
fluorine, chlorine, bromine and iodine.

20 The phosphorus derivatives are of the RR?R®P
type, where R!, R? and R?® are the same or different and
represent an alkyl or aralkyl or cycloalkyl residue
comprising from 1 to 20 carbon atoms which can
additionally comprise one or more atoms taken from

25 nitrogen, oxygen, sulphur, phosphorus and iron and
which can form one or more rings with one another. The
following are suitable as non-limiting illustrative

examples of such promoters: triphenylphosphine,



20" di met hyl f ormam de, N-nethyl pyrrolidone, benzene, t ol uene,
xyl enes, chl orobenzenes, dichl oronet hane, di chl or oet hanes, hexane and

* cycl ohexane. In the context of an industrial

i npl enentation of the process, recycling operations 25 <carried out on the
catal yst and on the unreacted pent gnoi ¢ acid derivatives can result
in the introduction into the reaction mxture of nore or |ess

signi ficant amukiyglohesi/Nphoepipee)dpharghbRorbornadienes,
5 particul ar of caprolactam product. In the context of t he

i nvention, theshesphapotbdsnenkels,bephoephatdedbasnanes,f orm ng an integral
part of the solvent system The catal yst is based on at

| east one net dl, 2-ki s (dipbenylohosphino) esbamey Be2rbde,(ddpheoyilee of such
catalysts, of the netallic elements or various organonetal lic

conpl exes or PHosphivesethyligyclickhusane, 1,3rbdisdddphenydi-des, met al
carbonyls or carboxyl ates, t hese being nmentioned as_non-limting
exanpl es. 10Ph°sPh1n°)ProPﬁ@eeaﬂaﬁy@ﬂSﬂglﬁh@P¥ﬂ§bP§Pbé§@db@ﬁaaﬁ PEast
one of the netal s taken . .fromrhodiu i ridium rut henium iron or
cobalt. The c&t&iy%? g Q%prhlno)fﬁ§€ﬁcﬁﬁeconblnatlon Wi th

pronoters, such as phos erlv and/ or rr] salts,
where n represents 1 q‘?‘fsamofnt(\)olfd&aé-‘? (] n% aFE‘RI %nel enent
(n=l) or an Line 16art taI I ( d X a hal ogen.
Preferably, Q ngéﬁégghbf %% lq un1 %%d%%ﬁ%gal %P $&um magnesi um

and cal ci um a@c&és%e@%%ﬁ'&o% umber WS Gk %rta'ifes u%e(& e and

i odi ne. orus derivatives are o

R[err]R[QKT]Fmﬁ%&ﬂﬂ§sts pertﬂﬁ%réWE&r%eBE%ﬁBh mib@ile ag@ Blegtiknan@-t he
same or different and represent an al kyl or aral kyl or cycl oal kyl
resi due S-S i add aB bdtd sKh Ao rethidits Wiidie € @ount s
can be used but it is observed, however, that the
reaction rate is low. Higher amounts are only
disadvantageous from an economic viewpoint. This amount
15 is preferably between 10 and 5 x 102 mol per litre of
reaction mixture.
The aminomethylation reaction can be carried
out at a temperature generally between 60°C and 230°C
and preferably between 80°C and 200°C.
20 The carbon monoxide partial pressure,
measured at 25°C, is between 0.5 and 300 bar. It is
preferably between 2 and 200 bar and more preferably
still between 5 and 150 bar.
The hydrogen partial pressure, measured at
25 25°C, is between 0.5 and 200 bar. It is preferably
between 1 and 150 bar and more preferably still between

2 and 100 bar.

The hydrogen/carbon monoxide molar ratio is



additionally conprise one or nore atons taken from 25 ni trogen, oxygen,

sul phur, phosphorus and iron and whi ch can formone or nore rings
wi th one another. The following are suitable as non-limting
illustrative exanpl es of such pronoters: triphenyl phosphi ne,
tricycl ohexyl phosphi ne, phosphanor bor nadi gnes, phosphanor bor nenes,
phosphanor bor nanes, 1, 2- bi s(di phenyl phosphi no) et hane,

1, 2- bi s(di pherhgtween 10 fheaphilndiet ptefmdlihuttsatveeh SAL sd @henyl - 5
phosphi no) propane, 1, 4-bi s(di phenyl phosphi no) but ane or

1, 1' - bi s(di phenyl phosphiTh® famouwdeaf ammonia involved Te: aregunt of
catalyst to be enpl oyed can vary within wide limts. In general, an
anount , it Seilesl imits . anRef Ioliss mrefiatable jsedss anQ

cat al ysts per litre of, reaction m xture, of between 10[err] and
10[err] |eads $¥°2% iWHER TSPV A sthe Fihstimhmt She can be used but
it is observed, howev t hat the reactleﬁirate i.S

he
anmount s ar Wonlafm&?%%%ﬁlt’%@&ﬁsraﬁ’(ﬁn% AL &Mﬂ)liﬂ% j’l_hl s
anmount IS eregeefealpéghp%ggeerlef%g{ grf{]]h anéihéq}é[ 10[err] nol per litre of

reaction m Xt ion reaction can be

carried out at at ]C and 230[err]C
and preferably between ﬁ%ﬁéﬁaéé%ndgc%e{ errﬁ&{%&? i % The carbon
monoxi de parti gy, PERSES cont i eét&‘é&fg%J Ghdre Refieen 0.5 and

300 bar. It is preferab lmE)et ween 2 and 200 bar and nore preferably
still between gnapsednd }Qélrgrounds for adjustibile twérpgeiopartial pressure,

nmeasured at 25 25[err]C, is between 0.5 and 200 bar. It is preferably
between liand d5&rHaindncomdi €idiel@Efihed sdbdve hpdo®eiing to the
implementation chosen.
The example which follows illustrates the
invention.
88.6 mg of Rh{CO),;, 1.11 g of methyl

15 pentencate and 20 ml of methanol are successively
introduced into a 125 ml Hastelloy® B2 autoclave; the
autoclave is closed and 4.58 g of NH,; are introduced via
an isolation chamber. The autoclave is then pressurized
with 40 bar of CO and 80 bar of hydrogen at 20°C.

20 Agitation by shaking is begun and the temperature of
the autoclave is brought to 150°C; the total pressure
is then 163 bar. After 195 min, the pressure in the
autoclave has decreased by 2 bar; heating is then
halted. After cooling, the autoclave is degassed and

25 then opened; the khaki-green reaction mass is analysed
by Gas Chromatography (GC). The caprolactam yield of

33% is confirmed by coupled GC/MS (mass spectrometry).



S o NS5 T
" The anmount of ammoni a i nvokved oan svaky n wde limts. However,

it is preferable to use an excess with respect to the substrate. The
5 amoni a/ subsior S8y 1882 ratio is betweeh 1/1 and 100/ 2CT/FR92NA1761
preferably between 1.1/1 and 50/ 1. The process of the

i nvention can be i npl enent ed conCLAIMSs|y or batchwi se. There wi ||
therefore be grounds for adjusting the various 10 operating conditions
defi ned above accordi ng k-0 t Rxocess fiogpltdee Prepiaga tiions of.

The exanpl e which follows illustrates the I nventi on.
88.6 ny of Rh&EEEPlEEtam,1 Fhprsctanipad ips thadntheoaminame thy lation
net hanol are succeSS| vely i nt,rodyced into a 125 nl Hastel |l oy B2

aut ocl ave; the&t Penteé%ﬁ‘é‘cla&}é iderdvaddyesndss BFTF st N e i ntroduced
' | at nb Th t th d

W th 40 ba of BSEHE 86 F%P%%P%%@ﬁ%av%@ﬁ% S T

shaki ng N be%u%%% rtak&u:t e eera teLllir Eﬁhant Clg%lr% l%.u g&e[ %rr%fgglc%r %Lfght to

150[err] C, the pressu t he

pressure int t b %&%i 4 hen
hal t ed. Aftertligocoaltal sac’tjk]ée}gﬁgoé{]gd\sfeq%s egassg%taidnldq-rré)gh ﬁ opened t he

khaki - green re&?ﬁ“dlﬁ-‘ﬁ BESiHdAi: Y358 cation BE @ GVEYraphy (GC). The
caprol actamyi el d of 33%is confirnmed by coupled GO M5 (nmass

spectronetry). 2. Process according to claim 1,

10 characterized in that the reaction is carried out in
the presence of a solvent.

3. Process according to either one of
claims 1 and 2, characterized in that the total amount
of catalyst is between 10 and 10 mol per litre of

15 reaction mixture and preferably between 10™* and
5 x 10! mol per litre of reaction mixture.

4. Process according to any one of claims 1
to 3, characterized in that the temperature is between
60°C and 230°C and preferably between 80°C and 200°C.

20 5. Process according to any one of claims 1
to 4, characterized in that the catalyst is based on at
least one of the metals taken from rhodium, iridium,
ruthenium, iron or cobalt.

6. Process according to any one of claims 1

25 to 5, characterized in that the ammonia/substrate molar
ratio is between 1/1 and 100/1 and preferably between
1.1/1 and 50/1.

7. Process according to any one of claims 1
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CLAI M5 Proecess for the preparation of caprolactam
.characterized in that caprolactantls obtained directly in a
si ngl e stage and the mﬂm 5 pent enoi ¢ acid derivatives
being carried out, by*reac arbon nonoxi de, hydr ogen and
anmoni a, at a tenperature greater t han 30[err]C and in the presence of a
catal yst based on at |east one netal fromgroup VIII of the Periodic
Cl assificationtaf 6, charahtecrliesntis thett ehel eatt®ony alonokilde parRaatienoci c
aci ds or conpounds where the OH group of the pentenoic acids has been
repl aced by - OpRessur®,Rmgasueed radpRESent dsabetreenalok§l andy glodalbay,,
aral kyl, aryl or silyl. 2. Process according to claiml,
char act eri zed Eﬁeﬂﬁﬁﬁﬁﬂh@kﬁéa@£mo@ i2edc 2100i bar and moge pretfleeraplesence of
a sol vent. 15 Process according to either one of clains 1
and 2, charact@ﬁ%&%ﬂhﬁ#“ﬁ%ﬂ 5 and 15Rebest-al anmpunt of catalyst is between
| O[ err] an% 10[err] nol per litre of reactign m xture and preferably
bet ween 10[Perr]and 5 x 1 errFrﬁGPsﬁePcFPFﬁénSftPeé@ﬂ'@ﬁenpit@ﬁélmS 1

4. Pr ocess ccgrdl to an e Ial t characteri zed in that
the 20 tenperature | §ﬁz§@[épr] @F%FPP@naP&rﬁﬂéﬂerably

bet 80 00 t
aﬁymgﬁg of[gtgkgeg%%t BEJE%&%% erlggd |n1thF%Wﬁ§n : Ce§§t§%§0¥akggbaged
on At yeast onraldiR1PPiaickd 9" bbb TsoN A Ul ol Rdlv R e

iron or cobalt F0ocess accor

clainms 1 to 5, sghanagRijezeds Bnkhalot Rer anmmoni a/ substrate nol ar
ratio is between 1/1 and 100/1 and preferably between 1.1/1 and 50/ 1.

30 10 7. Process aceeiodieds h@c@@maget@f aghAole brt @18ims 1
characterized in that the carbon nonoxi de partial pressure, neasured
at 25[err]C, i sobét,wehar@cteaized0@nbdhat the hpaebgeabkurbehween 2 and 200
bar and nore preferably still between 5 and 150 bar.

9 mon®xide RModeesssaszdooidi bgtveeanyOgneaatl ¢l/aions 1 to 7,
characterized in that the hydrogen partial pressure, neasured at
25[err]C, is boraderadly bedweed bdd, apdefidRabl y between 2 and 150
bar and nore preferably still between 5 and 100 bar. 5 9.
Process according to anyl8ne &Fo€EgSnBCcEordisg thapnyt oenezed chaimst 1t he
hydrogen/ag;bon nOX£Qe nol ar, %tlo i s between 10/1 and 1/ 10, preferably
bet ween 5P1 an§heracterized in that ghe peptgmedis éééérdlng to any

dorivative 18 BRRvREVAHE Py a nerRy e opLy, fymeBByY of echy

ester.
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