PROCESS FOR PREPARI NG 1, 3- ALKANEDI OLS AND

3- HYDROXYALDEHYDES This invention relates to a process for
preparing 1, 3-al kanedi ol s and 3- hydroxyal dehydes by hydr of or nyl -
ating an oxirane (1,2-epoxide). In particular, the i'nvention
relates to a cobalt-catal ysed process for 5 preparing 1, 3- propanedi ol
by hydrofornyl ati ng et hyl ene - oxi de and hydrogenating the

hydr of or myl ati on product. “THé hydrof ornyl ati on of oxiranes to
produce 3- hydr oxyal dehydes gggggggg%discussed in "New Synt heses
wi th Carbon Monoxide" edited by J. F 0), pp.131- 10 132. The
reaction is catalysed with a cobalt-based catalyst, or a

phosphi ne-nmodi fi ed cobalt-b g hydr of ornyl ati on
product, be it the 3-hydro o tox clic hem acetal that
is its diner, may be converted into a 1, 3-al kanedi ol by
hydrogenation. TR $aki% prop@IQf@ﬁSphitOf&%aréfC!a! Q{idﬂmﬁé&é@c%h&? tdye
preparation €£ 1, 3- ropanedlfl PDO), an Jnternedla%e in the
broduct i on Other lagge disElie ¥RERLy  (ids SHRPFITGR, 2R hQB thEy FAS W par ed
by h%drEgenanhNQSSihyantynaﬁpg@aé ttﬁﬂﬂarﬁ@ﬁ@fﬂi(ﬁ»ttnrnablefaﬁdﬂﬁ;an

t ext book at ts n e LApr Que 2 riyl atj on
reaction byggggi nangﬁgﬁg%g%u tsn%):%ma[fp e ;‘%&%oho aéF,eret %(r}gf%c%étonagnsd and
esters. AcceedbnysingUsnpouter casing 68¥a pSuhith ccompunjara tashtvel t ithe

i norgani ¢ CEEBRYALS shaft and‘ﬁéfiné§°éﬂaﬂhﬁe§ﬁ£iss?ﬁ@eaﬁbﬂiaiﬁﬁaga%n
hydr ochl ori c_aci d be used as hydrofornylatjon pranoter.
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It woul d be®UBSFFi6Re t@ThYRATREhe (RMdr 6RGr nfl aPFoReller shafit @) at
i nprovedigatennétted theergtoleasn ayecCpropeller (4)t hextewtedll i 68 tthe

provide a p s fqt_pr ning 3- anedi o .

3- hydr oxyal é‘gﬁ§gega§%ngn§r{i§\)éd ra ee'otﬁer casﬂl&i é?gi fé?t %grg %lé:ct(laf t he
i nvention tbsprogi désa iprsickess Bpported noyhacplessshtyabfy walb pifatiese
catal yst capspe CQRYGR- are i?ﬁélrléd regyched. simultaneousﬁ&, as

-2- Accordi ngly, vention provides a process
preparing 15Brafcfaredi ¢lenantss- RFdfERPange Ak sypprorting the outer
%drof or oy &s?ﬂgaru%;:,{%%e é%éxhefef. batecﬁ?.gagl g:‘he'mﬂ:ive m?tofgga?ggrn in

e presence, of-a cpbalt-based cata and.a r onpt er at i.s a
| i pophi | i ¢ BHAFe e‘?‘FFirSF%%*’r"Ei‘bﬁl% é'r%ﬁ‘e casing (13) tion forces to e
oxi rane conphestsrgqueodgaeilopednytnthe t@oivearbobor (2) andt actialy Ws ch
are connectﬁg}Pyeagmgg%;lé%«i ﬁ§ %gy fﬁ%oming an@yoﬁt§3598n§%@gﬁaé
single bond. "Th géneral terns, the oXi ranes conprirse
hydr ocar byl cepbiptiefor hbe ndrive | mater. 2, preferably up to 30,
nore-preferably up to 20, nost preferably up to 10 carbon atons.
The hydrocar byl group may be aryl, alkyl, al kenyl, aralkyl,
cycl oal kyl, or even al kyl ene; straight chain or branched chain.
Sui tabl e 15 exanpl es of oxiranes include 1,2-epoxy(cyclo)al kanes, -
such as et hyl ene oxi de, propyl ene oxide, 1,2-epoxyoctane, :
1, 2- epoxycycl ohexane, 1, 2-epoxy-2,4,4-trimethyl hexane and t he
| i ke, and 1, 2-epoxyal kenes such as 1, 2- epoxy- 4- pent ene and the
| i ke. Ethyl ene oxide and propyl ene oxi de- 20 are preferred. In view of
the demand for PDO ethyl ene oxide (EO is the oxirane-nost
preferably used in-the process of the invention. The
hydrof ormmyl ation reaction is preferably carried out inaliquid
solvent-inert to the reactants and 25 products, i.e., that is not
consuned during the reaction. Upon conpl etion of the reaction, the
| i qui d sol vent facilitates the separation of the hydrofornylation -
product. The separation may-be carried out by allow ng t he product
to forma separate layer, as is disclosed in 30 US- A-3 687 981.
However, as di scussed bel ow, i This Sheet Has Been Repitedf erred to carried out the

separation by extraction ous liquid. In general, ideal "
sol vents for t he hydro i cess will (a) exhibit lowto
noderate polarity such-that the 3-Ny XY yde will be 35

di ssolved to a concentration-of at |east about 5 w% under
hydr of ormyl ati on conditions,--while significant

solvent will remain as a separate phase upon extraction
wi th the aqueous liquid, (b) dissolve carbon nonoxi de, and (c) be
essentially non-water-m scible. By "essen- tially
non-wat er-m scible" is neant that the solvent has 5 a solubility in
water at 25 [err]C of |less than 25 wt % so as to forma separate

hydrocarbon-rich phase upon extraction ~of the 3-hydroxyal dehyde
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