_;abe3e\YL(t26hT: @s originally filed Organonetallic framework materials
and process for preparing them5 10 The present invention relates to novel
.organonetal lic framework materidls, a process for preparing themand their
use as adsorbents, desiccants, flanme retardants, storage depot
materials for active substances or catalysts. O ganonet al“mnmm lmmmwk

mat eri al eyl this subject, we refer to the,s ntif
publ i cat “y ﬁFedOn . Solid State Chem, Vol. 152§%59)e 3- 20

whi ch summari zes devel opnent s to date in this technr cal field. A process
for preparing such materials 1s described in EP-A 0 790 253. The process
clainmed there for preparing a 15 mcroporous material conprises mxing a
sol uti on conprOrgangnetallie umewwrkmaterialsamdiprodeds foe grépuring thewi th a | i gand
havi pg substructur es cont ai ni ng mul tidentate functi onaI gr oups in the
presénce for
such materi aI S, th| S pubI i cation nakes rrentl on of a process for renoving

i mpuriti bed
thore ar 2oL HRRER0R Relaes hB5 SRl RamBhokl i a?éfg%% e
process Rfepaingybemtand their wpr ashadssbentsr ¢swarera,t flase rﬂjardnmtsv Wﬂgﬁ Hatrrials
anounts, o&eﬁ@ﬁm%ﬂeﬁbl@ffor detide sﬁtﬁfanéésrtﬁ chRaNt hal ate frameworks, of less than
70% which are unsat | sfactory for the industrial-scale productr on of such
mat & als. An industrially relevant method of preparation giving high

yi el ds aorgahemétamrti fradlewbkr marsibBare knbeh pis ae0Onahagubjeet,ake irefef t@AROT K
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also le to materi a ich are new in princi ave at this
obj &8t | micsenqreRsemalsyial SORBIiS TRINRG wptuopncr@nmnéglgsorl%%tone rm%tgl ion| Aent
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and/ or at east one cycl c ester (I actonlgif %Lrol i done

provi des’/%f trhg:an%rﬁétnartnf%ctorah for &hsotnsiystr éﬁ%tarqeiun%&ner» syche pafsrials; Ay
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conpri se AR suspensi on,
com@si si thg otherrptiat arttal t with at | east one at Ieast brdentate organic
conpound capabl e of coordination to netal ions in the presence of at |east
one base and a sol vent, where the solvent conprises at | east one cyclic
ami de (| Hds anpbisaoplhe Rrespeizavension tepEpyide a precepseior preparigg sych Hagework
N-met hyl Mfehﬁis'\dlﬁel‘? firdihg AR i0BSssTbie td tsreparé QuéH ntateelag][(.gﬁﬁrpmhahlaldgca%e

anme .r et ardan
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pi gre@nt or el ectronic conmponent. 15 Possible nmetal conponents wthin the

metal sa
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parti cul solvent sppenet foeprapaghy enganometallic fiamspork swhsiansps. The ramr:wnrk

pl at i nunyypsidh R Lk BE fébﬁt@dqﬂh?gh%qélﬁ?ﬁtﬂhls wayP As at |east bi dent ate organic
conmpound capabl e of coordrnatron to netal ions, it is in principle possible
to use all conpounds which are suitable for th| S purpose and neet the above
condist i OTe prékeht @iveatidiCao pd has to have, in particular, at |east two
centers whrch can forma bond with the netal ions of a netal salt, in

parti cul provides b ;trdxmmﬁtrairepaﬂngtdmeorghlmmemlhb ifcaneetvagk ongperial awhich aomipkises
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“containing at |east one heteroatom 3 0 Specific exanples are dicarboxylic
aci ds of benzene, naphthal ene, py-ri:di-ne or qui noPF¥Fne0oThe232BvEgt used in
.the process of the present invention'is a solvent which conprises a cyclic
am de and/ or yclic ester,, either alone. or to her V\nthaswtable
Gosol varne & ok Filsfing crgatie ormmouad «apsbis of fOPiEAtan topRstal domd She

aproti c gregaoe of sdkaseohs bide abld aadoevanapﬂtﬂretmfsoweasaimpms whRadtonk egdic

ELTSBBSB@%@E%F%&%&%(%E 5*%%5699%% l'c%étema‘%%?ﬁ e b pBaiE (o Lege' or
(Yeq o o12YIHEL AR ERRLGICIMEY, AEBIRART iy AT BinpHRAE", MRlaF iR O

used ar or ga ases are capa
abovéman?ttlléﬁﬁé@nbla@éwhb@en@wp@mﬂﬂ@ coginswing icoowhinatgly dound éher{)tpl eapableadd ne,

tetraal kyd hf'éﬁ‘ By 8 peoce S WhicB: @mprRES ?&E@lﬁ%’ h?ﬁtm(; E&gkﬁ‘rré;ééggs gdxédgtgté%nr or 4

Accor di nglg resent i nve@itl on al @ﬁ?
above, %tswnt keMpHs e pdnelal Wl wih af kast ‘Eﬂsb'éﬂﬁF’&ta'z&rﬁfﬁ%@c QB
prepar at ¢a@9b16f0ftd’(berdimizg®ﬂ(16&hahl 1o®1s fii alﬁemséﬂca&ifett ledss ofd bidaean@dr £8¢10ént,
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i atl y argedndBaPRH Dmprdt LR sPe SPicAr R B wBla ot PN et
sal L0 s éstar(tadiovel e.goNemethylpyyroliddnegand i rri ng continual ly. The introduction

of the metal salt can occur by any desired nethod. 15 As soon as the
sol ut i onPR¥isley dan theo pesy ehithe @rsanpmetadién fiamewerk patenisas caalysmedsabent, The

preci pi t @sRcait ﬂh&e%@.tda%t dibr8gd aRRdriadNdeph intdierf@ THF hGiRe JubSaRécdanaREt al lic
framework materjal, is setgﬁarated fromthe mother |iquor of the reaction

m xture ’B?teﬁé]aﬁ%gntﬂmf’t’??? MGEPMPON§NLant rj f ugati on or spray drying. To
remove adhering sol vent and residual base, the framewor k material which has

been sepgrated off e ted ta.a drying ste The
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novn ¢ Y Pacer BERGREGelle AUAERPRE! (Rog L PSR alh G, hlinchidl

anot her Heaism angdgobaly Hingly the present invention al so rel ates an
organonetal lic, mcroporous framework nateri al corrpri sing a netal ion and
at |_east,on st bidentate o ni ¢ ound 0 coordinately bound
herdr o, ASRE st bRl pizlicot PP e 88 S aeteimeinp o bl dus it gt
fluid mpindige pessgbleaosmé aﬂlonmponnmtmhsar@smtabdmmrlthlsqmrmsamhdlm&altlte wth
Al L oS taRng AhaliRSLT SERNE' SoREARTGS SO TRAL N SRARIRL Cpokad W95 HREH or O

netal ions I'n enc

sol vent wbieproas é@maa bpad stithghe ntmllwms ofrd nieta] balt tim pirtignlds wiithethe metals Of)ne

cyclic eﬁk%o&érﬁ&fﬂ%ﬁ@d ro%ﬁs H‘?IaOII%'IVHmIﬂa@nQ ThVABETRK cHﬁB@%é]@étéd ﬁ%hfi' ned
accordl n resent I nvention contain m cropores which, for

pr esen %H?Iﬂﬁ)é‘égargﬁ‘r‘ér pores having a di aneter of 2 nmor bel ow, |n _
accor dan swuge an elgge%lgllbtt LN @fi‘ dA‘Bglycyc ic aromatlc glcal%oxyhc agids atllciﬂl

parti cul
substituted and unsubstttuted monocychc and polycyclic aromatic dicarboxylic acids

containing at least one heteroatom.

30  Specific examples are :

dicarboxylic acids of benzene, naphthalene, pyridine or quinoline.

The solvent used in the process of the present invention is a solvent which comprises a
cyclic amide and/or a cyclic ester, either alone or together with a suitable cosolvent.

35  Suitable cosolvents are in principle all protic and/or aprotic organic solvents which are
capable of dissolving the at least bidentate organic compounds. Examples which may be
mentioned are:



p. 79, ( 1976). The presence of m cropores can be seen fromthe sorption
measurenents for determ ning the -nixrogen upt akePE apacody2323 t ke
.organonetallic framework materials at 77K in accordance with DIN 6613l ,
66134. Here, the_ typical isothermhaving the type | shape indicates the

pr esencergmatig oﬁob‘fS’@FSesf?%B benzeng g |chlarehendensp cloiene Qi Xyiene. £rehalogenagddi ng
to the LpaesBaitonsRaelch(dabfdr@6131, 66134) are preferably above 5 nR/g, nore
pref erabl'y above 50 n2/g, in particular above 500 n2/g, and can extend into
t he range above 2 000 n2/g. 10 The organonetallic framework materials of

t he pred@asts whientarobe aised aseadl] organpabbdes uvlsich ages caphbler b demrototesng dent s,
Lo ek BdARoned bRicAAE, SRhRAL SoRLAISRALoRELE! al s for act]ve
subsfances sensor ma erléi, 1 gnent, el'ec ORI conponent or as catal ysts,
in partig . lathrfo : of

appl i catt?lgir??an?ge’z%;})%@%lﬁg\gﬂgﬁ%%&%g gfgtggﬁt/ﬂé?lg)%glr e, |Iﬁﬁ%a td f(%u ar:

oxi dati ons, reductions, ring opening reactions, C C coupling reactions and
epoxi dations, C-C bond formations such as al kyl ations, acyl ations; addition
react i ongcdordiiglys th@pRedhtlidddnbibh alseTElath it® Aprodeys] ideldrides ab&id) hefdif @l ONS,
al koxyl ati ons; elh i hation reactions such as decarbonyl ati ons,

decar box3A a1 §IFSed RN AMePe SHENIC AR ogenat i ons and 2 0 hydr ogenat i ons,

i somerizations, C C bond cl eavages such as cracki ng and hydrocracki ng;

ref or m e BPAATES b 34 Bfiano RBHICRLARYLA kAN e Gubth LhERAP BT
wast e gas and wast ewat er, otocatal ysis. Accordingly t'he present Invention
al so r el pepaed, Joncxnmpe s follows: ke erxgaeicicompopndis firsdy disgplecdinsthe sglyantc
compoundyr idlvéidi ffktirBE afEddRich SRMRetAN dak Sis AhRsEIed) PleferfIDt Rhille Wikrhgat

| east one Qa2§|¥&§ accar di ng Hg%the |£yent|on. When used aS catal ysts, the

or ganonetCRfPyaly facintiodreipn of the metal salf ¢an geurbyany desued msHodr e

partiscul arl y advant ageous because their catal yst perfornmance can be varied
or tailofed 3 0 ryi.ng.the netal .and/or the at |east. bidentate organic
corpoundht s ol Bight i st R0 @i e 3 e TR i YopsPRE
reactions of G-Ctriple bonds can be catalyzed by the zinc-containing

Or ganomeil frbGinfis@ BB PR} Bld BhctioR! whith BRAEFSE inb BYSRbIRMAIICTRENERLA! VSt

of the present_invention Is suita ]I,e Yor use In a protess for preparing
conpoundyatgrial; fesepypted|feon theympthenliquor of thegraction' mixturgpgrmeans.ot filtratiog ~~ ~¢
E gzroF Q@Q&%gﬁﬁ% KE ngﬁl_yt_ Rrying. @lHRre%I]n({Qe- adtering| ?]olgé'rit\atfd-rr@ﬁ?qaﬁ piereneR 1 is
ydrogen. or an. ali i C., cloaliphatic _araliphatic, aromtic or, |,

ot er ocyeievorkreBial s RS 0oeh sehftRien el hhis P ke St S hibiHAet o ¥ diyingear
further sefodiheipressmieds pleferbblgaedieed dering the drijingeedpyinends toengpky tegwrdshe

di cal I d | i phati c,
o oo et Band BUSRETIRRLL 4 BB PR gRa Y0 0o ol Pt

cycl oal i pha 0 erocyclic radicals which nmay be
joined to one another to forma ring and mis 0 or 1, by addition of

het e50CYPid fhokasibAiined WuehcdBYprBBesk Aepear AsO@REmBAAGH atrRarkFf Bdwd fohg and

mis 0 or 1, ddi tion of conpounds of the forpula Il
those sk?ﬁ/edain the art or the stcpgcpan be carr?ed out?n another order.

Accordingly the present invention also relates an organometallic, microporous framework
material comprising a metal ion and at least onc at least bidentate organic compound
30 coordinately bound thereto, which can be prepared by a process which comprises reacting
a fluid mixture, e.g. a solution or suspension, comprising a metal salt with at least one at
least bidentate organic compound capable of coordination to metal ions in the presence of
at least one base and a solvent, where the solvent comprises at least one cyclic amide
(lactam) and/or at least one cyclic ester (lactone).
35
The organometallic framework materials obtained according to the present invention
contain micropores which, for the present purposes, are pores having a diameter of 2 nm or
below, in accordance with the definition in Pure Applied Chem. 45, p. 71 ff., in particular



R ~H onto acetylenes or allenes of the formula IVor V CC-RR 15 R-~'=
Cl CSRIV Rv where RL and R are -agt defi ned abover 0m000B2823%, Kgi qui d or

. supercritical phase at el evated terrperature 25 30 Suitable materials for
the reactign al kynes. or allenes or ures thereof. However use is
gener al 1§ 7%&@?7&‘ ﬂ%é’f‘??é‘ﬁe‘g IHH‘?BOPQFEPS&?B?CHQ‘?R g the, SOIPLipR, MeagIcHERts £t s or
from3 ltduanmﬁ?@ane alteogen Wptalle edpacity adithe/ oﬁgaam:nlatall& framewotks irfayerials lat
Particu reference . yhpe apd a ticular

Py ooar DAL o< BERCS Wil BN B 4R B i R e R Eahms RoPnBdhe kid fg
conpoundchRiciddixates e prasemce ofimicraparehiol , a phenol or a carboxylic acid. In
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1 to 16 carbon atons, nonocyclic phenols and | ow nol ecul ar wei ght
car boxy| The a&lp@igtedesr@mﬁcwg CRaAFPHfga¢oering. to dhe dangriin madsintDIN 1Bl cul ar

prefer eraﬂsulf afd ;y@ferm a8y 5’20 NBbS, prbférdlﬁi}‘ bb&wd 50 miBt e p@ticular abbve PF
00000523 gganﬁé:%ﬁg'éttg'gﬁggo aectl On‘fﬁ"g?@@dﬁﬂgjoxyl c;)nt ai ni nghcorrpounds IS
carried TAhee s catalyst in the gas
liquid or supercritical phase either over a fixed bed or in a fluidized bed
Fr omPL 20T e BptRneaig SRR hal R 0 e bR e SR ey Tt S
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pressur es%bglﬁﬁ&ﬂeg s@ﬁko} Iﬁ%téibfﬁ?p}? %mEH@ cE@(r&ﬁlélco Gﬁéh' NN Qgta{ygﬁ fif %I{r{ i:]lﬂgr as

mat eri al s) for exa e, . reaction of yne or I ene met hano
can sel e@talyds Vh?fﬁrth%}’ eheriesh i %hroa%amgeézé@pﬂwaew. tions,
2- nethoxypropene or 2,2- dlnethoxypropane The 10 enol ethers of the formla

i al.k f.the f I whi ch b bl
acc?rgd pﬁl{?a lﬂ‘g)%Pig"gﬁg‘%rYﬁ%@ﬁ? |"5)R§%’1cglra€gl 3a{:)ll e i Intcer ?nregl gt Eagl Pgr ;e)r eparing
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sought -after s
ket ones @< i bandr rfelmaaltoes $ush tahealbylepamsat a@ﬂﬁtms,l SJdFlilnpnolreacmsnSI fsuchheasenol

ethers inyRa idti%Hé Amifitfons %}Qﬁ"atﬁﬁg althGfhicalibs, ﬁ%ﬁﬁuﬂ&% Qlflmilﬁﬁoﬁ ‘Péa'gw)l?s I

can be conyerted i'n a manner known per, se into_the corfespond 1 Ng enol

et hers ofchnest slegarpanylatigpse fi?ﬁarbaxmﬁoes cﬂ‘?@y‘#ﬁPO‘%ﬁﬁ debydroggnadtonsu sandet hods
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Chem cal _Abstract (1 56 24 19 44450 Fur t
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be foundwastevERer\photO&Qalydi®, whose rel evant contents are hereby wholly
i ncorporated by reference into the present application.

Accordingly the present invention also relates to a process for the reaction of at least one
25  organic compound, in which the organic compound is brought into contact with at least

one catalyst according to the invention.

When used as catalysts, the organometallic framework materials of the present invention
are particularly advantageous because their catalyst performance can be varied or tailored

30 Dby varying the metal and/or the at least bidentate organic compound capable of
coordination to metal ions. Thus, for example, reactions of C-C triple bonds can be
catalyzed by the zinc-containing organometallic framework materials of the present
invention. The catalyst of the present invention is suitable for use in a process for preparing
compounds of the formula I or I

35



25 Li kewi se, vinyl esters can be prepared §romthe correspondi ng acid and
acetylene, so that the activation of substituted acetylppe§06) allenes is
general ly possible by nethods known to those skilled in the a 95232y her
netals, for exanple Cu, Pd, Au, Ru, Ni, Rh, Co and Pt, nake it possible to
catal yze hydrogenation and dehydgogenation reactions, including the
conversi on of net hfgngl‘ i nto hydrjogen, for instance in fuel cell
applications. Om ng to(€Heir w e,ivar,i/a%i lity, the organonet aIO pc framework
materials can also generally 3 5 be“used in oxidation, epoxidafion and
reduction reactions if the nmetal chosery as corrpo’ﬁeT\T(o;f;R)t he_f arreworbms a
metal which can easily chandge its oxidation state, as is"’knov%,\fmr
exanple, in the case of many transition netals. - 7 - PF 0000052323 g
Apart fromvariation of the netal conponent of the framgworkPRthe catal ytic
behavi or canwgggopbe controlled via nodification of the organic conmponent.

I f, for exanple, a*sdbédydg'eg @%'hd,. sulfonic acid, trifluorosulfonic acid or
ot her aci di cag’tcéhptsalaggylirn&i odUighatie Oyéll?@i @r ani ¢ conponent, the

resul ting omgpangpetalli’c fHctte whede 531518 ria Py @ealmgﬁj%%f 5 het er ogeneous
sol i d-statehg&i d |nlf”s6<F1@e)r1¢'f:§'¢§tgrg?t@in est f9entsaimi P Rs e’%t S Raticat RS ., -
al koxyl ati on ,Oﬁ‘ffdmaafggﬁﬁc dehy Fortbe riding g{osu Fberctubags,. and (lyﬁﬂc
openi ng rea@ﬁjzba%oi%g - C (:’ocl-}'ﬁ{qaﬁghaﬁ@,agltaj.ons, i= fffeindep, ol 1qns } &hichego be
ment i oned apgf, 10 C COfBRdnbmergy j on re_é@tﬁuénaroaﬁgg B3l 9%-tqu1another
acyl atjgns; additladl reactions suchMdsringarpogy @ti ons, “EHcyelid ARy, .
hydrations; elimnation reactions such as decar bé¥yl hy'a@d]ﬁo $ which
decar boxyl ati ons; dehydrati ons and hydrogenations; CC bond" 8f%‘§01agmas gpch
as cracking and hydrocracking; reformng; oxidations and epoxidations;

ol i goneri zations, polynerizati on8:OHat al ytic purification of waste gas and
vvastevvater)nto%ggy%cat alysis. 15 If the organic cBhponent is provided with
am ne groups or, Pssrore%lhmﬂd@v,thd' car boxyl ates of pyridine are used as
conponent, the use of these na?%’r“i“ﬂlaswf&rvbasi c catal ysis becones possi bl e.
2 0 If alkyl-substituted aromatic dicarboxylic acids are used as organic
conponent, it begpmes possible to prepare organonetallic framework
materials which are T&&=sguitagle for form ng hydroperoxides on the al kyl
chains by nmeans of air, in order to use thesB\peroxi des for_the

het ggogeneously catal yzed sel ective epoxi dat,{,m@m“:@ﬂ R2 5 As a result
of the high surface ard¥ of the organonetal lic framework Yaterials and
their porosity, they can also be enpl oyed as adsorbents, dRsiccants, flane
retardaphg, st orage materials and depot materials f¥ér retarded liberation
of pharnaceu i%‘dl&ard:&y‘g rnore, these materials can, owng to their high
por osi tt?na‘?rdtuwrface ar eal,neﬁ@bw&e(ﬁ]g]% 3 0 sensors or in sensors for, for
exanpl e, gas detection or in appli cat i St Iéﬂlé@.@r§ G "“chem stry on a
clag”. g ih% conpounds can al so be enployed in or as e’?’é‘éltphmégt gRpponent s or
functiond Ienﬁ@ltﬁh'galllaﬁer. 315 Dependi ng on the application, the organofietal lic
frarrevléfp\keumtlg il.sal S ofa’EﬁEthfr@gl n i nvention can be used in powder form or
shape@rhjaélo ex rtﬁf&?@ﬁynm{elo?ts, gr%fﬁlﬂnﬁsalkyrngpglsél etc., in a reactor or can
be apgil e "’f@%cmb@{étg for i ASHH e aaaaggati ngs J)‘?ﬁ'e@ibshﬁhl,petsign - 8 - PF
00000828230 qsgop%gki ngoF eﬁﬁ‘ggyan, A1t tedingeshes Jrpde of'isieatal or

pol yRégey, The eadd dlencc gy ifepen ﬂﬁa’@hletih@](ﬁggﬁli at i of “athen agyngi ed out
28 a liquid, gaseous or supérchYcakr, PRRSE,, FUr raﬁmuﬁrp@éder hapi ng and
processi ng net hods known fromthe plastics df’?% 8lraman er\i@. ﬁn}l)leigf’e’é e.g.

ext r Ube Q@dm%ggxt rusion and incorporation into polyner b fitidhesahage f ol | oW ng
exargg}b%iy}_l 1_ ?mmngr&,ﬁ&\{lggté%rh Exanpl es

(&)



"10 Exanple 1: In a reaction flask, 24.9 g of terephthalic acid were
dissolved in 43.6 g of 1-nethyl 2-pgr¥olidone toBEtbeooos2R28. Bgg of
.chl orobenzene and 24.9 g of dinethylformam de and 15 the m xture was
brought to 70C while stirring. 52.2 of zinc nitrate were added to this
sol ut i onThexdditionrractisuet ths@ygroewl @qq%@pmw&mmenéw &agiedaut fnytherpresence

suspensi §fithe hekRWercvdcatdBst inkhe ﬁseﬁthtildi'@uﬁdibﬂﬂﬁda@pha&@%uﬁérl gveed fined BarC f or

anot her 2 hours ite z ht h fra terial h had
ot eci pi ¢ Bef RAA bedt gy ?Qiaéﬁé%ﬁ’éae%fa%mgh[%n%ﬂw sy
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Likewise, vinyl esters can be prepared from the corresponding acid and acetylene, so that
the activation of substituted acetylenes or allenes is generally possible by methods known

to those skilled in the art.

30  Other metals, for example Cu, Pd, Au, Ru, Ni, Rh, Co and Pt, make it possible to catalyze
hydrogenation and dehydrogenation reactions, including the conversion of methanol into

hydrogen, for instance in fuel cell applications.

Owing to their wide variability, the organometallic framework materials can also generally
35 be used in oxidation, epoxidation and reduction reactions if the metal chosen as component
of the framework is a metal which can easily change its oxidation state, as is known, for

example, in the case of many transition metals.
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30 sensors or in sensors for, for example, gas detection or in application areas such as

“chemistry on a chip”.

The compounds can also be employed in or as electronic components or functional
materials.

35
Depending on the application, the organometallic framework materials of the present
invention can be used in powder form or shaped into extrudates, pellets, granules, rings,

etc., in a reactor or can be applied to supports, for instance as coatings on distillation
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instrument from Micromeritics (ASAP 2000) and gave a value calculated according to the
25  Langmuir model of 1 063 m2/g.

Example 2:

1320 g of 1-methyl-2-pyrrolidone were placed in a reaction flask and admixed over a

30  period of 30 minutes with 64.2 g of terephthalic acid. 87.6 g of copper nitrate were added
to this solution over a period of one hour while stirring continually and the mixture was
homogenized. Finally, 81 g of triethylamine were added over a period of two hours and the
mixture was stirred for another one hour.

35 The product was filtered off and washed with about 2 liters of water and dried at 150°C in

a vacuum drying oven.

The yield, based on the amount of copper used, was 88%.
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The specific Langmuir surface area calculated therefrom is 334 m%g.

Example 3 (Preparation of vinyl 4-tert-butylbenzoate)

10 2.5 g of the catalyst prepared in example 1 together with 100 g of 1-methyl-2-pyrrolidone
were placed in an autoclave and admixed with 40 g of 4-tert-butylbenzoic acid. After the
autoclave had been pressurized with 5 bar of nitrogen, it was heated to 180°C and 20 bar of
acetylene were subsequently introduced and the pressure was maintained for 24 hours by
introduction of further amounts. The resulting reaction mixture was analyzed by means of

15  GC and indicated a conversion of 94% of the acid used and a selectivity of 83% to vinyl

4-tert-butylbenzoate.

Example 4 (Preparation of 2-methoxypropene):

20 55 g of a catalyst prepared as described in example 1 in pellet form were installed in a
differential circulation reactor. 1.5g/h of a liquid stream (10:1 mixture of
methanol/cyclohexane) were fed in by means of an HPLC pump. Propyne was introduced
at a gas flow rate of 6 g/h at 250°C. The propyne conversion was 30% and selectivity to
2-methoxypropene was 80%.

25
When the experiment was repeated without catalyst, no reaction of the propyne was

observed.
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2. A process as claimed in claim 1, wherein the metal is selected from among metal
salts of zinc, copper, cobalt, nickel, palladium, platinum, ruthenium, rhenium and
mixtures of two or more thereof,

15 3. A process as claimed in claim 1 or 2, wherein the base is selected from among

organic amines.

4. A process as claimed in any of the preceding claims, wherein the organic
compound is selected from among substituted and unsubstituted, monocyclic and

20 polycyclic aromatic dicarboxylic acids and substituted and unsubstituted,
monocyclic and polycyclic aromatic dicarboxylic acids containing at least one

heteroatom.

5. An organometallic, microporous framework material comprising a metal ion and at
25 least one at least bidentate organic compound coordinately bound thereto, which
can be prepared by a process which comprises reacting a fluid mixture, e.g. a
solution or suspension, comprising a metal salt with at least one at least bidentate
organic compound capable of coordination to metal ions in the presence of at least
one base and a solvent, where the solvent comprises at least one cyclic amide
30 (lactam) and/or at least one cyclic ester (lactone).

6. An organometallic framework material as claimed in claim 5 which has a specific
surface area determined by the Langmuir method of > 5 m% 8.

35 7. The use of an organometallic framework material as claimed in claim 5 or 6 as
catalyst, adsorbent, desiccant, flame retardant, storage material or depot material

for active substances, sensor material, pigment or electronic component.
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