A process for the production of 4-hydroxybutyral dehyde is described. The

process conprises reacting allyl

al cohol

with a mxture of carbon nonoxi de

and hydrogen in the presence of a solvent and a catal yst conprising a
r hodi um coplexNandNaL dpRhosaoN PBBLIg-Ilﬂﬁ) CNIRASINI PAGENISCEOPERATION TREATY (PCT)

A T T T D T T
no] butane. The process gives high f 4- ('ib/)qﬁt%MQMltaWu%LgﬁWﬁﬁn&P”par ed

to 3-hydr ox4p) Remsttipyal Puldicition Bhde hy d eNEzs

WO 2010/132087 A1l

18 November 2010 (18.11.2010) PCT
(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
CO7C 45/49 (2006.01) CO7F 15/00 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
CO07C 49/17 (2006.01) B01J 31/24 (2006.01) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
. L KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(21) International Application Number: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
PCT/US2010/001257 NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(22) International Filing Date: SE, 8G, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,
29 April 2010 (29.04.2010) TT, TZ, UA, UG, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English (84) Designated States (unless otherwise indicated, for every
L. ) kind of regional protection available): ARIPO (BW, GH,
(26) Publication Language: English GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(30) Priority Data: ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
12/454,156 13 May 2009 (13.05.2009) UsS TM), European (AT, BE, BG, CIL, CY, CZ, DE, DK, EE,
ES, FIL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(71) Applicant: LYONDELL CHEMICAL TECHNOLO- MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
GY, L.P. [US/US]; Two Greenville Crossing, 4001 Ken- TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
nett Pike, Suite 220, Greenville, Delaware 19807 (US). ML, MR, NE, SN, TD, TG).
(72) Inventor: WHITE, Daniel F.; 665 Shropshire Drive, Declarations under Rule 4.17:
West Chester, Pennsylvania 19382 (US). — as to applicant’s entitlement to apply for and be granted
(74) Agents: CARROLL, Kevin M. et al.; 3801 West Chester a patent (Rule 4.17(i1))
Pike, Newtown Square, Pennsylvania 19073 (US). Published:
(81) Designated States (unless otherwise indicated, for every __

with international search report (Art. 21(3))
kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(54) Title: HYDROFORMYLATION PROCESS

(57) Abstract: A process for the production of 4-hydroxybutyraldehyde is described. The process comprises reacting allyl alcohol
with a mixture of carbon monoxide and hydrogen in the presence of a solvent and a catalyst comprising a rhodium complex and a
diphosphine. The diphoshine is a trans-1,2-bis(bis(3,4-di-n-alkylphenyl)phosphinomethyl)cyclobutane and/or a 2,3-O-isopropyli-
dene-2,3-dihydroxy-1,4-bis| bis(3,4-di-n-alkylphenyl)phosphino] butane. The process gives high yield of 4-hydroxybutyraldehyde
compared to 3-hydroxy-2-methylpropionaldehyde.

wo 20107132087 A1 I 10K OO



