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There:is described a process for the transvinylation of a vinyl derivative
of-a Bronsted acid with a diffegpagirgeasied aci d whi ch conprises providing
a-liquid phase m xture containing said vinyl derivative and said Bronsted
acid in the presence of a rutheniumconpound at a tenperature at which:
transvi®asicdpioon occurs and recovering as a product of transvinylation the
vinyl derivative of the different Bronsted acid. 10 Background To The
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acetylene route, and recent work®n this laboratory has shown that the
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Preferred vinyl derivatives are the vinyl esters of carboxylic acids and
the vienyl “al kyl or aryl ethers, nmainly because they are nore comercially
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structure of the catal yst have been nade Based on the recognition that
rut heni um'carbonyl reacts with carboxylic acids to produce sol uble
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to the rec}c l°r{éon apparat us, purged and pressurized to 1.7 bar (25 psi g)

with car borin W&O&t Q?Qh %@J ﬁgr chLﬁJdr ]rutlteﬁ%m caﬁaonﬁ Lkﬁﬁ4 gmg {o?aa% ltrQn:Cree
M XLULE BRGeS! fitahd gPhins, toyPbitd thiee béaar\er)%aw |a86{a'1’0@§ rheRd] totdPb fogll i ON
through gagROT derd aﬁargee% #HEBheRPdridF Hafibsfifshe¥Cank Qhos N8 bar (25 Peif) w.(hocaVboa orr)
Whi ch s 0lnbsbixid,shdUiRaiRd GNaHRRSIMEGIy (1MRouts al #45-16)* C. | ThisCHBdeBiE GBsuRAY MY lhighly

t er epht hadnaéntratedcXaiatilie cotaip solution (516D ruthelind; GEZILBOE pprh MitheRium} @hithse a Bbult of
Exanpl e e reastopltbititions weeC digholyathin g aquiiiprataf sSnbmpsvievinicadstite, piliakd deid] viny! pivalate,

i Sophtsb abrat aetict acki Whers shavged 1te tha t11 % | {30 rgekonpstsiniess swbl feaptar Jas Hescritbd bekwwits and
[err] foB87.2) % dulanslseachiob vinyl lacatite and bivaticigtid 20 saker viny givdlate; Gl MNGrppaf futhedwa a

f ract i oncatlyst ¢onepnbiatiof was gchigved? torr) (7.1 grans) which solidifi-ed upon
condensi ng rhpivalete @f ppynds)|was @mﬂ inciyyo, d7i5\7| {99 galienybpiethiuag is, a 113.58R8Qglen)

503 B1 E%ﬂ%*é&”‘?’ﬂaﬂ% s WP?%W&'I@ agid @35 [op), B! 1 Qealens ﬂgg@naﬁcgmg Bw a
nunber® of® MIeHEH ¥l (':é‘tﬂa%)%’léh""?'l’ éﬁ%’l"‘ﬂ P in l'?ﬂ é"ﬁ?@ﬂ?ﬂd’&f’% pl?fé

gfgéﬁ.ié?s% J?;ﬁ?rggt; Si{.o. . .ﬂ:grﬁiée na:%xéf r oveigr '36'19 gﬂ h%"‘g'? ?ﬁ‘é'?t,',?o Tr1e;9 %SS

o7

- . '9' oft -] lvelé ﬁ)
s m Jaer:aramrt L i d acetic
ESTER (and pivalic acld) was succeBSfEP bOHttbifed Qb dlshllatron withlih 9% (QJt&pl') Qﬁ'baé o
[err] (batch 2), respectively. Mass balances for all c6hohers were bettBY tHahl des.. aci d vinyl
pi val ate err] 9 acrylic acid vinyl acrylate
[err] Examples 14 -A2r 10 met hacrylic [err] vinyl nethecrylate
[err] « Ar 11 succinic acid di vi nyl succinate
[err] Catalytic OOty of numerous ruthenitre ppinédn ednipouride wed evaluated abicariling/fo the following
t er ept habratedure. A mixtgrerdf the ruthenium compound, vingl@cetate P8 geimis]. berizeieadivhd2.2 ddme) and -t he
r eact i onRanpnet (msg\at sangdard fob pas qb@wmhmplm) ware charged to g Fischer-Parter bottle, sealed,
‘purged three timas -with carbon monaxide and finalty pressurlzad to 1.7 bar (25 psig). The magnstically-
50 stirred regction mixture was haeted inan off -bath to. the desired reactron tamperature for a specified time
period (both- specified in the table). Gas chromatagraphlc analysis on an DB-1 fused silica capillary column
(30M) revealed the amount of vinyl benzoate formad by transvinylation (shown in the table).
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1

2. Phenot hi azine was added to the reaction mxture to inhibit
pol yrrerl zation. 3. The reaction was conducted in dinmethyl terephthal ate

" sol'vent 20 Exanple 13 In three gmbabesos Bhi ch were | ater combi ned,

rut heni um carbonyl (44.4 grans, total of the three 26 batches), pivalic
acid (510 grans, total of the three batches), and vinyl acetate (432 grans,

t ot al three bat ches Jere charged taqo_Fi scher-Port tles, flushed
and pres&l‘hﬁﬁ ‘f’gﬁ "osig) with carb@?’fﬁﬂm %i de, eﬁﬂ"'ﬁé’&f‘?&"for .
apRroxi mately 2 B at [err]. This procedur/e resulted iF™® hi ghly -
concentrat.ed rutheni.um-catalyst solution (2.15% rutheniumor 21.500 ppm

rut hehi urgy Whi chugfwa,,;&gul t of the reacti Ojazﬁ‘)‘hdl tions, gvpe di ssol ved in
an equllibrated m;s'.{rwtm&’b vinyl acetate pivalic acid vinyl pivalate, 30
and acetic acid. nipbacretdiaeggd to the 113.5 1 (30 gallon) stainless steel
reactor as. described belowwth 37.8 I (10 ga[,l ons) each of vinyl acetate
and pjvalfc aci d&l@,ﬂﬂgﬂ@zwmyl pivilate, a B9 ppm rut herfi28f cat al yst '
concentrati on was achi eved Vinyl pivalate pounds) was prepared in two,
75,7 | (2B gal | oRySL 1l!ms ina 113.5 | ‘%@'@ gal | on) st‘eﬂ"gl ess steel
reactor. In two Palic acid 34 kg (75.5 I bs), 37.8 I (10 gallons)

and vi nyI acet at (77.9 1bs), 6(10 gallo wer e
transwi nyrat ed i ﬁ“a%%&zg? Egnce of 300 ppm r‘g? eni um cat al'ys described in
the precqgding p Q& 1 git [err] usi Ny a y3e ﬁS bar (50 Qﬁ]zg) car bon

nonoxi de reaction phere for 5 hours. Reaction product was renoved from
the reactigor by vmlgwn qb.mg)l lation ([err], 3&26 nbar - 240 @y Hg) fromthe
rut heni um catal y wi thout difficul ty. Based op gas chromat ogr aphi c

anat i s2090. 4% lug!e@fz(maf the vinyl pivabeRe respecti w2y formed in the
two reaction batches, could be 40 accounted for after distillation. This
denonstrates that reequllibration of vinyl pivalate (and acetic acid) to

vi nyl acetate (and |vaﬁc aci d vvas success’r I | l.ed durin

di sti ]| at folPaAMehr-Rore dole m% glt%ﬁ(i%] 0) V%tfe%l Mass
etter than 98% Exanpl es 14 - 32 45

Catal yti c‘-a%‘EmeWurrer ous rutheni um precursor conpounds was eval uated

accor di Nge! She pleRous fbtnetei Ng procedure. A m xture of the rutheni um conpound,

vi nyl ace%_a#ge rans), benzoic acid (12.2 grans) and nonane (i nternal

standgard 5'%@""6 t ographi ¢ anal ysis) were charged to a Fi scher-Porter

bottl e, s&a&emmwt hr ee t| mes W th carbon nonoxide and finally :

Pressuri ZgOmisGrilue/ POt hdreiewad Blofied {t &3t (25kig)S ety i@l | ON

m xt ure wasqhea 25 r@? ile to the desired reaction tenperature for

a specified tinme perrod (both specrfred in the table). Gas chronetagraphic

anal y8is on an DB-1 fused silica capillary colum (30M revealed the amunt

of vinyl benzoate forned by transvinylation (showm in the table). EP O

351 603 Bl Ex. No. Cat al yst Precursor

TS;? [ Time VinyI Benzoate, 147 _ tris(aquo)-hexe-[err]
[err] : 5.704 15

[err] 0.287 10 [err] 16 [err]

130/ 1 4.072 17 [err] [err]

5.160 15 18 [err] - [err] 19 [err]

[err] - 1.759 20 [err] [err]

4.722%4. The Fisher-Porter bottle was purged and pressure with 1.7 bar

(25 psig) nitrogen instead 25 of 1.7 bar (25psig) carbon nonoxide 5.

See previous footnote ' : .

50

66
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6. Seé previ ous footnote 30 8. See previos footnote 9. The Fi sher. Porter
bottle was purred and pressureized wth 1.7 bar (25 psig) ethylene instead
of -1.7 bar (25 psig) carbon nonoxed® 3%% 689845 50 10 EP 0 351 603 Bl 21

[err] _ 130/ 2 5.027 22 [err]
[err] ' 5.723 (0.262 g) 23 rut heni um 15% on
150/ 4 5.067 carbonl, (1.0g) 10 24 rut heni um 15%
on R\l ©o), (ﬂlﬁ@&)18 : 13072421 25 5.027 :
r ukbeci un(l I 1) 2.4- 150/ 4, 5.957 15
pent anedl o2%e (0. O08u - ;..21_1;1 r ut heni umqaay\uibor . 9% &728
150/ 2 § a0 1 giipe 27 di chl or ot r| car bonyl -

159/2223’ 4.277 rutheniun(l1)diner (0.05 g) ?8
r ut heni um(LV) oxi d 150/ 2 2.762 26
hydrate (0®6 g) 29“”“‘8@?(2 2-bopyridyl) 180/4 6.067 150/ 2
NA rut peni un(l 1) cAYisph bexahydrate (0.2g) 30 30 rut heni un( 1 V)
oxi de, 150/ 2 0. 045 anhy us(0.06g) 31
[err] u “““::;‘,';Tﬁ,tf‘ 150/ 2 1wops O 040 SNEAY
rut heniun(l11)iodi ne 150/ 2 : 0. 029

(0.06g) 1025 The josehiehabeqter bottle was pysged and pressggshze with 1.7
bar (2B psig) nltrpgaﬂedionstomad) of 1.7 bar (25 psig) carbon nonoxi de 45
Exanpl es 33 - 46 The follow ng table denonstrates transvinylati on w thout
prod uct i8bl ati onmtiepiub perden®@ABl es recited i0/2he tabl e, roadeni um

catal yzed transvi nP{%8®i ons (300 ppm rut heni um of various acidic conpounds
wi.th either vinyl . _tate VA)or vinyl pivalate (VP) were conduced un a
nerfier 2 n %\h ch™ t hEeXA honmer products, 3%/%n lieu of 4®dTation were
characterized by ' PEC or GC retention time conpared with an

] e_

aut henti c sanpl e. tabl e ists the reaction conditions. 55 [err]
28 mthenim(nﬂ oxide, - 18072 2.762
29 tris 2,2 bipyridyh) 150/2 NA
rutbenlnnfﬂ) chloride,
bexahydrate (0.2 g)
30 . : : X
30 ruthenium(@V) oxide, ' 150/2 0.045
anhydrous (0.06 )
31 H_Ru ‘(00)_1'1*(0.003) 150/2 7.008
I retienium ) iodide 15072 0.029
0.08g) :

40 10. The rigshn-rqm bottle was p\y;ged m pmmiu with 1.7 bar (25 psig) nitrogen instead
of 1.7 bar (25 psig) cadoen monodde

46 Examples 33 - 46

The following table demonstrates transvinylation without product isolation. In the examples recited in the
table, ruthenium catalyzed transvinylations (300 ppm ruthenium) of various acidic compounds with either
viny} acetate (VA) orvinyl pivalate (VP) were conducted in & manner in which the viny! monomer products,

so in lisu of isolation were characterized by GC/IR/MASS SPEC or GC retention time compared with an
authentic sample. The table lists the reaction conditions.
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EP 0 361 603 Bl Ex. Aci di ¢ Conpound Vi nyl Cl h

Pr oduct ( s)" Verification No.- ' Sour ce
Techni que 33 stear acid EP0351603'B1 VA 150/ 18 Vi nyl
stearate retention 5 34 palmtic acid VA 150/ 5
vinyl palmtate COIRINVG 35 succinimide . VA 150/3
vinyl suegilni m dgidic Comuhd?/ M5 Beingia} | cyl abs acid Product(sh Verificdtion |
160/2  [No.. vinyl sali tsguabp - GCIIRIMB 37 p enoI 1Technigue | .
VA\_,J 16 T—— prrEﬁyr o ¥ e "G TR > i ri1,u'1 ione
VA 18 gearicadd TN i nd I SyFEBE di none 5’"““"

almmc acid A /IR/MS
2- pyrroI| mda _/PV ]‘ [err] v
pyrroli lat ent ion 40 efhy e | ycol vm lsaﬁcylate

3 . . 3C/ .

2- met hyl"'gE ‘%‘ ane retenti pnvéllqz,gxazol i di ni Al ac yg‘-
- | 1 yl vinyl ether GC/IR/

180/ 1 38 2-pyrrol|dmon$\|'v' nyl - 2- okagp! |1gagone G | W% &%hﬁn*‘déms
VA ,480/3g |2-pyrrolidinone N-vi nyl @ hjjggneur ea - retention
2- hydr oXysetiéinienb biytseneur ea |V [18@8/ 3 z-memyna-u ¥olin® X b @bon
5-vi nyl |@g/|2-6Xabdidiadng| eneur ea 1| -y2-pe®t oxyet hyl )| |\2v|Ml-2-o>t’t¥6liﬁ}(¢hel ecrrmelli ne
2- acet oxXyetiétyllenburdd Nyl et hyl e Lrwa @Aseld 2- hydr oxyé thmbﬁﬁaa GCARMS YA

115/ 2.5 [T3U1 2= Eam %é - VI YT OKVET MHEpACel at € GO IR Ve 2o 2= TV 1T 'Ay( hy|l

pi valvate_ﬁ 2y oy 6%{'539 : \? s 2-vi nyl ok fat 5i vélyate L’d R/ VS
46 1,1, 1 , 3, 3, 3-hexafl uoro- 2- pf opanpl -VP —(2-acetoxyethvii 2l '
G IR M (3,1,1,3,3,3-hexafl upro- }2-propyl) et %:y‘fl,e,:[,:,i %0 Dpm 1 ut fheni um
catal ystf 3Q Exanples 47- 55 Uking fhe procedure! ﬁgtogggmgl‘,ﬁ,§| 83 - 46 the

w%lé’ﬁprodt_cts reci ted I n Exanpl es fl? - 55 were [@@Rndisibng 300

ru i YT

been acdq]

yet

erll UmnTrT T@Un
i on

. P r - 2 IF 1o thy '
Pr od. fdgf. ?‘é@s Béigy‘f gpcr:gbgndgﬁ VP é%%??gcg@np Vmgb%thyéﬁ%g%

Pr oduct ( Verificatio g s
Sour GE . 1 | : 1@ '?)&;‘m?aﬁu?mz- 2- d| ph Nyl
acetic wu —VAre—t50¢ &fﬁ%ﬁy' ~{Z2—2—thphery—acete —ogte it i on
40 48 |B-BootRo eniveaelvabi 9 VA 150/3 vin ] 2-benzoyl benzoafe
retention 49 Exxon Neo ' VA  145/3.vinyl pivalate

| ogi cal retention Acid 91 3 vi nyl

neo- hepEsampddsct7t 885 r] m xed neo aci ds vinyl neo-nonanoate 45 .50 1

- hexnol : VP 150/ 4 hexyl vinyl ether ' | ogi cal
retention Bihg @teenﬁqa@lr%ap Exaimplea @8 c 46, the vinyl pfoducts Y@iipdlin\Examles 47 - 556 were made

( N- acet y#inandoenab ob athepium dddert as futhegivna rratbemyl. S\erificgtianr wasi neb-ot A odt yethbeed

VP . 1669complishag byt ﬁ-‘b?f%’ﬂ wsm'a%at lagical retentiggitignas for Weserpradyeis- 53
trl-r"f5prool silanol eV LY OXY_ (t 10 -n-Dropyl -sil ane

| ogi cal |Eet entmé&m;ﬁuﬁwdr 0 eit.,hylc'“ Piobak(© VP 2vatificanbiox Y et hy|
acryl at gNo. | ogi cal retefsoiref 50 | 55 tr| mellitic anhyd i dschnique VP .
5] soberz o e 5 = W 1SR 67 T nah) Bbtatey, > O " IO btont

3~ gyodt élifEh e bivie _E'@,n_- 352 vorzona " o e
0- t ol uerfe--4 2 - ErEehetie: o WA il vl 9 ‘ Dor t er
bottle VP & ‘H‘d?"ged cycl ohex?ﬁ@tﬁ%t"f‘ﬂ”&ﬂ?‘ﬂ (100 0 gr ans, "(’,9"’?‘8“’%1%,),

vi nyl . |Acid 913 i} {vinyl neo-heptanoate .

I [Gs-.Gr-,Co-mixad naoaslds) |vinyl neo- nonanoatg

45 ’;50 1-hexafiol I ove 1804 hexyl vinyl ather ' Jlogical retention
51 G-amino-caproic acid {1 vA _1_60/4._ vinyl {N-acetylaminocaproate) logical retention
| 52 ]6-amino-caproic-acid . VP 1160/7 {vinyl (N-pivoylaminocaproate) jlogical retention
'5.3 tri-n-propyl silanol - VP | Jvinyloxy (tri-n-propyl-silane logical retention
_Z-hydroxethyl acrylate - VP 2-vinyloxyethy| acrylate logical retention
s0 {55 ftrimellitic anhydride vl | 5-isobenzofurancarboxylic acid, logical retention

- | 1,3-dihydro-1,3-dioxoetheny! ester
58 lo-tolugnesulfonamide 1 ve | N-viny! a-tolyena sulfonamide logical retention

7

%  Example 57

To a Figcher-Porter bottle were charged cyclohexanecaboxylic acid (100.0 grams, 0.78 moles), vinyl
acetate (134.3 grams, 1.56 moles), and ruthenium cabonyl (0.056 grams). The bottle was sealed, purged

S | 2., -



acetate (134.3 grans. 1.56 rml es),. and ruthrnium cabonyl (0.056 grans). The
bottl.e was seal ed, purged 12 EP 0 351 603 Bl four tines with carbon
monoxi de, and pressurized to 1.7 EmG36P60PBIg). The bottle was placed in a
[err] oil bath and stirred for 4.5 hours. The resultant solution after
cooling to anbient tenperature, was concentrated by rotary evaporation. The
resi due ¥ustireRsth icprben manexday Pndpragsusices in 1 SRUATPSiE)-The Botle was aiaceddm a (313 Cil

gr atrs, 5keth E@P stiyred ??b‘hf’ h 3"%??‘% olytinn afler ¢ealingie prtient pEPeTAIIRaWAS Concentrated
ca\t_boxyl By etarysevapoy dhrouph, p vigrewnealumngiving adragtion (RFcpramsy $4- ¢
aci d (136% ed%\ﬁ'ﬁar s W’"MI@Q wa?/Y"PYﬂ/?Y"QE"é?'?t"é’b?’gﬁteA grans, 400 rmmol es), and
rut heni ur@xa arebgpyl (0.03304 grams). The bottl e was seal ed, purged four
times 10 FATRIS 2 bon nonoxi de, and pressurized to 1.7 bar (25 psig). The

bottle was Rl pggeled A, po%le wégf&ﬂ Qargdid; 'abifl Y1 ePlrarkis, 106! Fifnofd ﬁn Glhats (342°
- resul tang, ﬁ,glwrmm,. L&Fmﬁéﬁ\ Hﬁg,ﬁ @%: F%.. iﬁf Q‘% o3t ed
by T Otgr %P YARA mhd»&ia %9& iﬁ‘anWm aﬁwad ol M
gi Vi ng e rAkdukOkt 4 136 wmsc hw .re]s Itdnt numaaaner caouﬂg BT emlort ftordrahlte, WS
vinyl sakéngytivate@ by ldiary Byepbiglicn. TR Sadud vhals SRRIRE hP6Ugh QI vighétk (cbiBmM@hng @haE@RJ
trans- ci @eAnkansa8o-7 * ¢A48)nbgr-amanm Hg AIWhizh was/vimyy baliessd. at e (172 grans, 2

nol es), and rut heni um carbonyl (0.201 grans). The bottle was seal ed, purged
t hr ee 76 i Fwampi# 8% car bon nonoxi-de and pressurized to 1.7 bar (25 psi g). The
bottle was placed in an oil bath-and stirred for 3 20 hours at [err]. The
resul t ant delaukischer;Pogért keftle wetsl ¢harged tanamtinhamia adicottifd igeamar & molah vindexelale (178t ed
by rotar 9’a@§-aﬁoﬂ?f"a~’t)| 5 ruthepiny d0-304 oramsh tThe bettle yerr walgt rIrged Yree Bmes tithinm
gJ v1 n cqr?ogdrgqn@flpe(?gqp F%.'H’bedt b?P /@ R3ig)- ITB‘?APW"“!PSGWHW'F-@' °")baWﬁ‘%Fﬂ%§°‘§| nyl
cit our ﬁa?ﬁill  Eeiieg ngg"‘oﬂ"’" d’f??&"’&e“'ﬁ‘;g

grams) Saﬁ,gff EC«SF ?58'“}‘?"2’" é‘?%%g’;ad'lgg"t”‘?ﬂ' gl & raplisn £33 piem 1430 cﬁéﬁane
interna TP¥nd2" 1938 Put heni um car bonyl (0.211 grans, a

cal cul atg,qa ppm Ru concentratlon) was charged to a Fischer-Porter
react ion 'vesse purged and pressurized to 1.7 bar (25 psig) with nitrogen,

and heat ed g rﬁix&,n%rd'o]lslé(tiﬁd ogibnicABa (V53 Grald), JilyPadeRid! B §BAS! nsiled Watdr 46.6019Y
gas 30 chemsPbdeieRBial dbbmd (084 o) ani@hdniin GWoR (@219 . £ CARRAMII NG Vas
present : pp RY koreértiainpwas dargsiiBto @I Fsdher-RGRK reactdB vébsel, purged 2 orBdsaEed 16l 1Y bar
propi onaze psigy/ wiliolr@es i el ©NBE 8015 h. AhakidS ofthe Bable ¥ dtdnemiGtbre /sy ghs

m Xt upe cloomsatagtapigindiéateariica the followisgCpretuétlcompaiitioy wav¥presents Nyl acetate (17. 2
granms,) nonane internal st andar d (0 8395 gr ams) and rut heni um car bonyl

(0.021 grams, a calcul ated 33% 0PILEH 'gn) was charged to a
Fi scher-Porter reaction vesssg ace%g ized to 1.7 bar (25 psig)
wi th nitrogen, and heated to | sis of the reaction
m xt uP® by gas chromat ographx{ brif$idnfcakad 5 follow ng product
conposition was present. vinyt—acetat : nms acetic acid 2.811
grans vinyl proplonate 8.232 grans propionic acid 5.897 grans Exanple 62
5@/’ Exampie 61 o Lt
40

A mixture consisting of propionic acid (12.2 grams), vinyl acetate (17.2 grams,) nonane internal standard

(0.8395 grams), and ruthenium carbonyl (0.021 grams, a calculated 334 ppm Ru concentration) was

charged to a F'schgr-Pprtar reaction vessel, purged and pressunzad to 1.7 bar (26 pslg) with nitrogen, and

_ heated to 150°C for 2' 1 . Analysis of the reaction mixture by gas chromatography indicated that the
45 following pl_roduct composition was present.

vinyl acetate | 9:759 grams
- | aceticacid . | 2811 grams |
| vinyl propionate . | 8.232 grams

%0 | propignic agjg { 5897 grams |

Example 62
The transvinylation of a crude vinyl acetate waste stream from an industial plant which is contaminated

with ethyl acetate, vinyl propionate, and approximately 2% water was used to convert the contained vinyl
acetate into vinyl propionate. The crude "wet" vinyl acetate (5.0 grams), propionic acid (25.0 grams),
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The trarnsvi nyl ation of a crude vinyl acetate waste stream froman industial
pl ant” which is contam nated wit heebh¥) egfgyat e, vinyl proplonate, and
approxi mately 2% water was used to convert the contained vinyl acetate into
vinyl propionate. The crude "wet" vinyl acetate (5.0 grans), propionic acid
(25. 0 ghénane starlidrd (0.4228 goar) andoflheriim BaBEREOS R GEMS, B0 Gpr IR wefeadRanged fda

r ut heni Giseheardaen ytile Purgdd amt prassyrizad) @ PPrvaR(25 palg) carbidnangegidd endiheated 3 h at

Fi sgher 16R0Ctaed sdvaed] The feiawige toduetd apprtatsdatedi zed to 1.7 bar (25 psig) carbon

" nonoxi de and heated 3 h at 160 C and sarrpl ed. The follow ng products are

t abulsat ed: vinyl acetate 1L Gikyf a Icpﬁh%%l ) 0. 654 grans vinyl

propionate 1.684 grans 10 ExQpPik 63 I npdshigmnexfinpl €, the vinyl acetate
of Exanple 62 was azeotropi calihy pidpibmsh rigyagpag,su 5e. The crude vinyl
acetate was dried by azeot r opreretiuxitrg—omr—a—bBean- St ar k appar atus for
several hours. The "anhydrous" 15 crude vinyl acetate (5.0 grans),
propl'dnj G agl (25.0 grams), nonane standard (0.4398 grans) and ruthenium
car bony ) grans, 300 ppm Ru) were charged to a Fi scher-Porter bottle,

pur ged an(lt\ lsSe3 lé %dzlr}y op ﬁ;an(p%SSZ Qeoﬁ@:ﬁ W 93@ 9 gﬁ
at 140 feomfwaaediBa By aﬂa@o,? @1 nﬁ 136 aPhed B&h@a brftud E%JZEI%E?FL T ”é/‘

1. 29Gs gbrades vinf edcetated@iodgrams), Grofiesic BeidN@s.y i gpﬁdaﬂdeogtaﬁcﬁrd (O%G rag'f Hﬁd
C ai s dithedurd I[cABEHS (.00 drides, st@ﬁ)ﬁMl Py lwdfd EHargetl ta aVFisuhbr-FbREd atdd, \Boirg

Br onst epressdiizgdd \té 017 ar @5fpsigy Ediibon BriadbGdecshdawaied 8iH &40 00TaRd Sépld) TaY Ifdllb\ﬁlﬁb a

i qui d phaes ara tattulatedd cont ai ni ng said vinyl derivative and said Bronsted 30

ate_

acid in the presence of a catalyst af el evat ed tenperature and recovering
the/ % nyl derivative of the’ d{";‘f&re{;f Bl qf aC] d characterized in that
“the catalyst is a rutheniumic Qﬁ E: brocess of claim 1 wherein

t he rut heni um conpound is 50|HW|&oﬂ>|6haIeh‘rdé4§'d+aq\s xture, 3. The process of
claim1l or 2 wherein the vinytr—eertvatt+ve—t+s—a—vinyl ester of a carboxylic
aci d. 4 The process of claim3 herein a product of transvinylation is a

vi nyf® {a pr of a carboxylic acid. 40 5. The process of claim3 or 4 wherein

t he viny “%ster of a carboxylic acid is vi nyI acetate, pivalate, benzoate,

;V)'r QZ'esi?f}‘" ﬁﬁ%ﬁfﬁ? ix 'na;?k '%ﬁ }% e V%& b BRhityd ac?ﬁw.l%ome%n? i%;he y
wh is fSvi r i

wat ekg f I €Qei@lin HaSHetbhcadlof X cAfalyst at el@v&%&c{} ﬁb%;turz ar?f% E@oﬁﬁ §$m9?deg£’; %L

wher ei n 't hfeaRisHste@bci@t er 1n the reaction is |ess than about wei ght %
. of the weicgdicterbediRthaim xture, preferably is | ess than about 15 vvel ght % of
t he wei ghttheQfatalybras mum‘emmﬁcorﬁmpmni ally less than about 10 wei ght % of the
wei ght "of the m xture. 50 8. The process of clains 1 to 7 wherein the
Br onst €2l Jbé process of akiind 1 e@rsin demitizEnivmmgmpaun Busaliible th theliypidpwiaress of cl aim 8
wherein the nitrogen containing conpound is an am no contai ni ng conpound.
55 10.3-THee proease sicleinh 1 of 21ivhasein the winy dedvative isre vinybestar obaeatboxdiceeidr i ed out in
t;h-e) presence.of carbon nonoxi de..
i 4. The process of claim 3 herein a product of transvu)ylaﬂon isa viny! ester of a carboxylic acid.
40
6. The process of claim 3 or 4 wherein the vinyl ester of a carboxylic acid is vinyl acetate, pivalate,
benzoate, vinyl acrylate, vinyl methacrylate or hydroxyalkyl carboxylate.

6. The process of claims 1 to 5 wherein the liquid phase mixture is substantially water-free or essentially
45 anhydrous.

7. The process of claim 6 wherein the amount of water in the reaction is less than about 25 weight % of
the weight of the mixture, preferably is less than about 15 weight % of the weight of the mixture,
especially less than about 10 weight % of the weight of the mixture.

50
8. The process of claims 1 to 7 wherein the Bronsted acid is a nitrogen containing compound.

9. The process of claim 8 wherein the nitrogen containing compound is an amino contalmng compound.
§5 10. The process of claims 1 to 9 wherein the process is carried out in the presence of carbon monoxide. ‘

11. The process of claims 1 to 10 wherein the process is carried out at a temperature of up to 300° C
preferably up to 200 C.
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. 11 The process of clainms 1 to 10 V\/nereln the process is carried out at a
terrperature of up to [err] preferably up to [err]. 14 EP 0 351 603 Bl
nenane’ st andard (0.4225 grans) gmessusdsei um carbonyl (0.019 grans, 300 ppm
Ru) were charged to a Fischer-Porter bottle, purged and pressurized to 1.7
bar (25 psig) carbon nonoxi de and heated 3 h at [err] and sanpled. The

f ol | owhengnepstanderdt(8.4226 aramsh gl rytheriiim odrippp! (8,619t grares, 3001 pE® Rulgwesgrchargedtit @ aci d
0. 654 g'ﬁ@fmspwfnmﬁ'ep P@fp?%mi't ressurized) tog B2 bgr @WS'Q)OCGE%&WP@“GBSBW meated 3 hestanpl e,
the vi MEA° Copdeaspise. Tredolpwiag U@%éf"e@e’@? opically dried prior to use. The
crude vinyl acetate was dri efl uxing on a Dean- St ark
appdtatus for several hours.wﬂ';meceta&nhy rie2s graing | crude vinyl acetate (5.0
grans), proplonic acid (25.|0agticaw) , Prnaasegushe. ard (0.4398 grans) and

rut heni um car bonyl (0.019 ! )rmm;;ramr charged to a

Fi scher-Porter bottle, purgé€ na-pressurrzed to 1.7 bar (25 psig) carbon
monqyi de and heated 3 h at [err] and sanple. The follow ng products are

t abul aggphpld 68/! acetate 1.290 grans acetic acid 0. 468 grans vinyl
propi onate 3.249 granms 25 Clains 1. A process for the transvinylation of
a vinyl dethis\eamplé tiefvingt ste@idsh exbripll 62 wis ebofopitellyf de® rior B 8. St @ruaé iyt Whi ch
conpri soitegwaavdridd by ateotrdpipietxipl @8 @ DeanBldikappdaiiscfionsengal davs.OThe i "@yhlydrous”

der it atrugee viayl dacstaied(SBr gramé)e groBionic acid 5(28.¢1 grams), renqpe cetardwd (0308 gravelapdt at

el evat atheplemprarbanyl (G018 rglamse G0V @p riy) tare charggd tad @ rhilsgberiPorter dhottle.nurged fandr ent

Br onst egssyded te A Arhac (28 pisigbepripon redneptidet 4nd heetedh B isat 1@ Chand gamelai The fellswipound.

35 2. pogustsredfaldaledof ¢l ai m 1 wherein the rutheni um conmpound is soluble in
the liquid mixture. 3. The process of claiml or 2 wherein the vinyl
defi®ative is a vinyl ester| aiylaet®r bO(yILZQGQQﬁkd. 4. The process of claim3
herein a product of transvilgatdetddcn i S| @.468 egins €fst er of a car boxylic acid.
40 5. The process of ‘cl ai m|3viey prépiada®r £ix4¢ hremyinyl ester of a carboxylic
acid is vinyl acetate, pivalareg, benZoate, vinyl acrylate, vinyl

met hacryl ate or hydroxyal kyl carboxylate. 6. The process of claims 1 to 5
wher ei Biaigpe |1 quid phase m xture is substantially water-free or essentially
45 anhydrous; 7. Theé process of claim6 wherein the anount of water in

the reqctA gcesStol 816 Trahsinylatol OL4 viR® duMRbIl bf &/BrahstddlbRid With @hirrerdht BrbrRieliakils UT €,

pr ef er ablwhich SompfEss ploading b Gigtlia plass\mb@id cotaiingtsal gl dpiiatiad ardsidMBroristed €,
espeei al lagidliess drésamealdaltstals aeloghid t8mmbatird endv@taybring affe Yikye dérivativel bEthe 50 8.
The procetifereaf Bradstediaid 1 to 7 wherein the Bronsted acid is a nitrogen

cont ai ni refjaractevipelinthat 9. The process of claim 8 wherein the nitrogen

cont ai ni rp elysideaditiegiumeorappirty cont ai ni ng conpound. 55 10. The process of
clains 1 to 9 wherein the process is carried out in the presence of carbon
mon@ki &e.The proceps gf ﬁ!ﬂ"béé@%’e'ﬁf""éq"%ﬂﬂh'ﬁ‘ cj?mf’%’"‘iﬁsﬁlﬁ'é?@lﬂﬁ "HH@ "‘m%%ess is carried

out at ate erature of ugtq{herr Erefe_rablnyeﬁ{?a C. -
The process of claim 1 or 2 wherein the vinyl derivative is a viriyl rofa carboxylic acid.

W, 4. The process of claim 3 her'ein a product of transvinylation is a vinyl ester of a carboxylic acid.
40
5. The process of claim 3 or 4 wherem the vinyl ester of a carboxylic acid is vinyl acetate, pivalate,
‘benzoate, vinyl acrylate, vinyl methacrylate or hydroxyalkyl carboxylate.

6. The process of claims 1 to 5 wherein the liquid phase mixture is substantially water-free or essentially
45 anhydrous.

7. The process of claim 6 wherein the amount of water in the reaction is less than about 25 weight % of
the weight of the mixtyre; preferably is lgss than about 15 weught % of the weight of the mixiure,
especially less than about 10 weight % of the welght of the mixture.

50

8. The process of claims 1 to 7 whersm the Bronsted acid is a nntrogen containing compound.

9. The process of claim 8 wherein the nitrogen containiing compound is an amino containing compound.
s 10, The process of claims 1 to @ wherein the process is carried out in the presence of carbon monoxide.

11. The process of claims T to 10 wherein the process is carned out at a temperature of up to 300° C

preferably up to 200° C.
: * [+ L M s *




14 EP O 351 603 Bl 12. The process of clains 1 to 11 wherein the
pressure:of the reaction is subatnospheric, atnospheric or

super at nospheric. 13. The procesep 0B5c6g8 B1 12 wherein the reaction pressure
is from1l.33[err] nbar to 345 bar abs., preferably from1.33 [err] nbar to
- 55 bar abs., especially from1.33 [err]nbar to 38 bar abs. 14. The process
of cl ai AR1ThRiREcRSSP! ChiTs TP &1 whareit the foraste @ thorfeaciien ia sibgtmospheric, BesRiAtc & at

| east 0. 5/spperpinespberigbl y 50/ 1 to 1, 000,000/1. 10 15. The process of claim1
wagr ei n the rut heni um cat al st concentratlon IS from 30,000 to 0.5

A= Pl 19 BrepEE 'F if'9R mbgg to F‘g‘
based, o o B . &eﬂh et 3hs.coapaialy o I S e FOcess
| east OQE ‘ﬂ\f tr&gisrtgac?af 3«0 ﬁreé 4tge moleTrglg gfetﬁl%grlmr%ado Lcicf: oarlutm 12 Wh lea!*:trb%\ﬂ

pressure r‘?g Fg‘ € process
t he produc ¥ransw nylation is divinyl adipate, -i sopht haI ate

- t er gphyg a3 tfocest! o KikikY, ’phm fPe nitrohiGA rcﬁlslgst coneantiafion |§ifrtﬁn 30, fdo R EERhA based

- 2- et hy| hegrandadight of kel PRass Riadtio mixkir vinyl pyrrolidinone,
-succi ni mde, vinyl-phenyl ether, Nvi nyI 2- oxazol | di none, -ethyl eneurea,

2- Vi nyl a&-Thygidiyds dheminatier 13-vMeriyi|tI€a@/EtpVEﬁbnt AGblénthéh-reattant 10) atQ¥asEnd \oF the
nmet hacr yl ab&tan@®- vi nyl oxyet hyl pival ate, vinyl palnitate,

2- hydsoxyet hyl - 5-vi nyl et hyl ene-ur ea,

1-(2- acé!owyeqahqm)ofQaimﬂnylm;alytm:wreaaxmhmgqefromaacew)barapst hyl - 5-vi nyl

erein

ethylene urea, vinyl-(1,1 1,3,3, 3-hexafl uoro-2-propyl)ether,
vi nyl - 23-2T"G| 9 é?n?f Cﬁ@bﬁav’@]elﬂ \mengrpdugt Bk HesynYigyen iso giviay! adipate, -isophthalate,
vi nyI neo- %tt"E‘y'p'\S*P' o, tiegaiasRalFal, coinnprpate, I-2-othy F’"@Q‘hy?jx::“:gg"?afzf;:igw ac-

05_' lde\,,wﬂ ph q; vigyl2:pxazel
Vi nyI oXy- ( ?F T%Z%)f”; Hell, %1 C 'Og{frva {w?g )g thh;é{ nalate vinyl

1, 3-di hydr Or [\l_ xye-y)-2vn

| hy & é@ﬁe&\(h,nﬁ-_ b floJ.ﬁrLrb yeth -
Pat ent ans Zoyl banzoald, r egt oat nyl— dohnahbate! I]e | I-Nac
Vi nylzgier' Ve a?m atej! @ﬂ l Iél -c . at t]0)(% W By| aﬁg rc%r-

die Berel tb%mkbwgs%w&h x&ahmﬁe&mﬁﬁh&men uffongifde. Inyl derl vat und
die Brén- sted-Slure enthilt, In Gegenwart sines Katalysators bdi erhdhter

Tenper abatentdingpricting Wedergevvl nnung des Vinyi derivate der Onderen

Brdnst ed- Sgure urnfalt, dadurch gekenniel chnet, dae der Katal ysator sine
Rut heni amVéeatren Niddia Fransiinyliaking Aine¥/&infladtivats einerCBIS e {SEure nitlsinen@nideren (Brén-
Rut heni umstégirSgiumaddasgie Berditstelidriglaber HitissighhasarimisthungHdib ides Vihgderivad und/diefBadiren
nach Ansprsiegibiore gatbil, [P Gogenviart dines Ketalygatete béi eihtenTeipergthiamtl die Viedeegewinnung
Car bonsgurdes Vigylderiygs der andesent Bipnsted-SHure miafts gadurdh gpkenuselchnesides par ddlalseror der
Tr ansvi ny|9nefyhgnigp Hﬁmﬂﬁét er einer Carbonsdure ist. 5. Verfahren nach
' Anspr"ﬂch 3. oder 4, worin der Vi nxl ester einer Carbonslure Vi n%l acet at

_pival at, VeHalrengueh AnGRHE 1a(‘9’P’>ﬂ dig “WWVTVR@E’H%{@H?P%I"U%H@T Mischung Idslich Ist.

- hyd lkyl b | at 45 6 V 5,

ge A ‘é*??i?&ﬁﬁaxé éﬁfaﬁ“g o S o SRR ARl SBE RO et 11 cnen
t t d

okl of wariimresh YRR SRRk GRAPI 3 anSirilgl b el afy TafiRaled o

vorzugswei se weniger als etwa 15 Gew. -% des Gewichts der M schung und
| Nnsbeongengriusy BRA Ahkgudhl 3@ddr0a, GRolin -dé UMGledst\bineR [CardRdaul! Vikyleae, DialaB Ot -

8. Verf ahr—mzmmymﬁﬁrw%ahabayﬁt odler WedrdxaliciicarbBiyanist ed- Sl ure el ne
Stlchkstof f.enthaltende Verbindung Ist. 55 9. Verfahren nach Anspruch 8,

wor i n dé.e V@tiahedasiact Anspmdéhhiohis &nddn die Ftbssmdnasgmsscrmgm wasentichion @gusetigl @der im
ent hal t endesammhanroduag;ent st.. 15

7. Verfahren nach Anspruch 6, worin die Wassermenge in der Reaktion wemger als etwa 25 Gew.-% des
60 .  Gowichts der Mlschung vorzugsweise weniger als etwa 15 Gew.-% des Gewichts der Mischung und
insbeondere wemger gls etwa 10 Gew -% des Gewichts der Mischung betrégt.
8. Verfahren nach Anspruch 1 bis 7, worin die B_r6nsted—$§ure eine Stickstoff enthaltende Verbindung ist.

56 9. Verfahren nach Angpruch 8, worin die Stickstoff enthaltends Verbmdung eine eine Aminogruppe
enthaltende Verbmdung ist.
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.EP 0 351 603 B1 10. Verfahren nach"Anspruch 1 bis 9, worln das VerFahren in
Gegenwart von Kohl ennmonoxi d durchgef~rt wird. 11. Verfahren nach Annpruch 1
bis 10, worin das Verfahren beEPd 383r603@tper atur von bis zu 300' C, 6
‘vorzugswel se bis zu 200* C, durchgeflrt wird. 12. Verfahren nach Anspruch 1
bis il, worin der Druck der Reaktion kWiner, gleich odor groser ale der

At nos pﬁaﬁ’@’??ﬂ'feﬂé‘k"" Ansprughyl bis 9, werjnrdas, W@'i‘f"‘ﬁa('fhaﬂ‘?g"ﬁﬂ"d’@ﬁ KeijenmpRgjd-rurrhgstirt
Reakti on¥¥f-uck von 1,334105 nbar bis 345 bar abs. betragt, vorzugsvvel se von

ape. 11 Vohed! %hs ol 1, 80 0, 5ot SRR Ba' S JapRefirrys g o0 G, o %

Broﬁsted"%zu swe's n| um deéq ens 0,5/1, vorzugswelse 50(1 bis 1 000

00011 des
nerogh %,g;’;%%gﬁg e it L
Gewi cht der Pl Gasi gphasenreaktionsni schung. 16. Vorfahren nach Anspruch I
bi S 161543 VBahidn hdh AnBsHidnl R2NRSHAT RN RERFonbddTM VEP MBE108% mbhd bidB480HRP ARNSetBitNEN _
20 desrzugewdide 36K EIB"RBPABE @ 55 Bir.abd. insbbYoiderd von 13890t MNBEDis BBibadabs. WOT i N
der Druck zwischen 1,1 bis 345 bar abs. liegt. 18. Verfahron nach Anspruch

4, worian ereﬁrmdukrlspnde}r 1, Twalinsiaé Mglveraiitaia gleDBNShsWyd-Shtepait Ruthenib@phindealend .
-terepht 0,52 5vorzugswhiad S(/1 bid/1 80 QO0/d petdigat , - st earat, -sallcyl at., -cinnarnat,
- 2- 8t hyl hexanoat, -cycl ohexanoat, N Vinyl pyrroli di - non, -succinimdi
Vi nyl pt¥ eN?ffaé'tehé‘PCh Apsrruety 1, -V@ﬂ'(‘)ﬂ!ai@f'#@mﬁﬂ@hdﬂs FMN?W'E#H‘&'M@EOH yon 30 000 bis 05
2- Vi nyl oRVEPﬂSﬁFfaE%ZP%ﬁ" aufdas Gpyjcht Sﬂmﬂgﬂh&'@wﬁk&?"smﬁcf‘wmyl oxyet hynet hacryl at,
2\/ny|ox et h ivalat, Vinylpalmta ;_!X ?f
vipyl e‘t"hg wE;;\t Aepruch %E'Sdé’e‘t'%wé‘t 'ﬁ?ﬁ"?"s PR Lpenderite i minostons einen
b7 et oxX a" "\71“?’1%7?"& yl enhar nst of f,
nyl - I | phenyl acetat),

y ]TZ B;akt?’dn%]n%enzoa Hglori% dglI 6}9& zggéhgﬁq 1 b\élagél!)ar (:%5 @9@ P y )

Vi nyl enzoy pt anoa I nyl - neo- nonanoat ,

Hexy! vigny, r%hlaﬁ hach Wnib¥cn (4'\5;,@.% MJH«{H%P%Q&Q&}I mnafb.w,haafpgr %umﬂal@me.%%a-
Proat), NadYViRorionktl -simidf, Osalidylat LdifBmat O-2lotmbianba LajbiBibkaoRORSYipfirolid-

, 3- Di hy dhé; lsucohn uow%hbwwai-emynmﬂzonmw NithyléhhirRNto#O3-Gikyi6xP Sty Bctat, 81 -
Rovend C @y ikpSthylderylat, 2ANdoRebthyetiscnial, 2-Viryxydtiyipivaibt, GiRylskinitat, a9y birexysinps! | que
d' un aci deyldieidbhsntcici2-aveloyaiiyl)@ainghoxythtid260.5 Actbx ghitty -Bvigyithylefihamsf M end | a
f or mat i ony(f, LB IGhexaliper-2progyhetisee, Vinyl@, Zidiphooykicetat Ntinyll-2-tértzoybenzodrl Wnyebi que St
| edot ac heptanokt, Bnydnetredanpat, ‘Pexyivipyletaerd Vioyt-(N-adegayinocaproat),t Gngb erpvbylarsingsay eoe St
| a s6par amwath Yingloxyeltrir-nropysilgn, Bipad@enadivrahcachohsiiaredb3-Bhyirg b 3-didrogihfiénesterider
car act or Nafybmtoelsufergmiddstcat al yseur est un 40 conposd de ruthenium 2.
Proced6 suivant |a revendication 1, dans |equel |e conmpos6 de rutheni um oet
sol ubl"@"mﬂi’%‘ rrel ange liquide. 45 3 Proc~d sui vant la revendication 1

ou g, daps ~rt V6 VI ny | ue est un ester vi n gue d' un aC| de

car boxyl gq y "’ ,g Bﬂf'ﬁ‘ﬁ'a'ag “ qu@ afq d°35' fict roduI t

de trans ﬁ&u sg %n"m ﬂr&éad nca saur m rat ation )

Prooced6 § °E é% 4 rjs ?L ue,g ¥ 36 l?;,ue d un
i de caE acet ate e. vr n ﬁ

benzoate de Vi ny e I acryl ate de vinyle, Ie nﬁt hacryl ate de VI nyI € ou un

hy dr 0>y abisydde atitms révetiiddfon\, B3 foqudt o Bmpbise bEtRsnfubi 5B SdiubleRfand 18 YBRAGeC AL | ONS
1 4 5, dmjmel equel | e nblange en phase liquids eft pratiquenent ddpourvu

d' eau ou essentiell ement anhydre.
45 8. Procédé suivant la revendication 1 ou 2, dans lequel le dérivé vmynque est un ester vinylique d'un
- acide carboxylique.

4. Prooédé suivant la revendication 3, dans lequel le produut de transvinylation est un ester vinylique d'un
acide carboxylnque

5. Procédé suivant la revendication 3 ou 4, dans lequel Tester vinylique d'un acide carboxylique est
l'acétate de vinyle, le pivalate de vinyle, le benzoate de vinyle, l'acrylate de vmyle le méthacrylate de
vinyle ou un hydroxyalkylcarboxylate de vinyle.

66 6. Procédé suivant Tos revgndlcatlons 1 3 5, dans leque! le mélange en phase liquide est pratiquement
dépourvu d'eau ou essentiellement anhydre.

o | RR) O O
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.EP 0 351 603 B1 7. Procjd6 suivant Ia revendlcatlon 6, dans |equel |a

quantlte d"eau dans |e nelange r4actionnel est inf6rieure a environ 25 % en
poi ds "du poi ad du m~l ange, de pEPE38IBO3 BInferi eure & environ 15 % en poi ds
‘du poids du rrrl ange notament Inftrieure & environ 10 %en poi ds du pol ds

du m-l ange Proced* sui vant Iea revendj cati ons Q gans Io uel
| Paci de”-dé %}; A "é’&f '%af"?ﬁf;f"gwnﬁ 'Qé’déa ?‘é{ﬁf“'“ﬂég gg%;{&'%ﬂm gngdep; gg'@é ﬁ'hl vant
. | d I VIro I
Ly evends o e, e PP ot o e o P i 1 a o,
qui - gat g Mg, G4k s%kﬂ{ ie% 5@88&3&2 E7. dda?&égh%u F’a%m& 46 B%ﬂ&ed est un E0rfosd ant
oeuv une tenpera ure a ant

| ea reven%b

jusqu" & 3 6 de preference Jusqu' b 200 * C 15 12. Proc6d6 suivant |es
revendi g atpld2Bs Ju.vamlalmv&lama.oh%quak uéqaeuné eaﬁdowcaeninrasﬁsze@ Bbin tdtiphés guUre &
| a pressi gacihEmmhdri que.. 6gale a | a pression atnosphérique ou supérleure
a | a;gpression atnospherique. 13 Procede suivant |a revendication 12, dans

| equel 162 PRIcEESIURERt BB Serbridatdas T 88 dui €80 misaen @6uvis, shprébéhcb dskae dé carbond. &
345 bars, de prefé6rence de 1,33.10-4 nbar & 55 bars, notamment de 1, 33.10-3
nbar a B8 Poréds. suivdnt 163 eemidiGations 1 &0, Ha estovie rediceara B nd jervgiératore| aligni dusqu'e
rapport nsPeriG: de préfédencedusdu’2 8e0°Br onst ed au. rut heni um eat au nol ns 4gal &
0,5/ 15 de prdference de 50/1 & 1 000 000/1. 25 15. Procddd suivant |a

r evendi ¥atPrasfdé]suivaniries rexendictionsy 1 GoHic dpnsr 'laquebld RiRssien dg | resh[féfer R e um va
de 30 000 p&sw@trpmégw fﬂal?a*s‘é P@EF'%GF"QP;"”I?U““HQF awgéeure@a tpr mtmgﬁh H%?se

BRI é’n‘?# Riepaicalp ei@rﬁ?veﬂg C%ts'arﬁ%g'u é {9 ﬁbﬁctm%ﬂha s.
Sy 19 Re§§ gk gl e RivG SoRmE UF ?% 2251 on
absol ue f % o&%”st $n§% rg\?eﬂc? tlorl ptdgrcsvlgtluglq g?po‘lt éﬁ 545%;6 {d? Brollged 1{ Qﬁérﬁtﬁn

sul vant ansvi nyl at1on eat
| Vadi pat e (si’e (\iﬁw n&fs pr&& thgg taI ate 3e divinyte, le tdrdphtalate de
di vi gyl 5, pto%édsrsapw rweeendeauua mydaes loh R Rlcetefafiondf cbialj¥duP au huihédah lvg ¥b 86 e de
vinyle, teoss 05apmist €6asy bipdids dulnladgsteiaibineren pRsb BquitROVI nyte, e
cycl ohexanoate de vinyle, la N-vinylpyrrolidinone, e Nvinylsuccinimnde, |
t her deteviProgds sivard Gspérdndidations 1 18; vans Ydquel eppsaait iual sohant ridd-réaktibnnel pour au
N-Vi n-yi 6troins lnm desLtofpe réattioamst at e de 2-vi nyl oxydthyl e, |'acrylate de
2-vi myl oxyethyle, |le ndthacrylate de 2-vinyloxythytei, Il pival ate de.
2- vi ny| Bk PRéadtign sujvantda reysatiicdtiom 12 dahe lagiellg Ja, preskion @stblmwman%ﬂintwﬂe de
vi nyl 6t hyl1t1r‘?e34§|b§é la 1-(2-ac6toxy4dthyl)-2-viny' oxy-imdazoiine, la
2- ac6t01%dtm°gl-5 vi nyi - 4t hyl ene- ur oe, I t her de vi non et de (1,1,1

,3,3,3 byar Ja,ieugndicatipn 4 dang, jegual o preduit de gangunyati Jo diyinylep
benz®| beh® F‘@tecﬂ? ‘?)Y"l’m' té h dﬁ L’!t"' atpepaaa‘m 1“6" ' gqat d?l 'ﬁﬂ?l %1te de

vi nyl e, If 1R % : bl ﬁ(fé%{ fnﬂgl Y
! eeg ¢ glr Vg% ggg-v %Y (%Q:% gén :§§ Hgd}gip 39 2-vmylo yé i P’ azaﬂ:évl::e
A enzq;ﬁu&méas.ufé Pl aég,w,%thga'z ¢ azo..ne, .x wa Zﬁ%&l&'ﬁ%"”ﬁi‘&’a&l | de.
50 5 17~ rsther de vinyls st de (1,1,18,3,3- xaﬂJolJ- propyle), Lie” vinyl-(hbétate de 2,2-diphényl), le 2-
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