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ABSTRACT. Dialdehehydes such as adipaldehyde, glutaraldehyde, and succinaldehyde were
readily reduced to give their corresponding 1, 6-hexanediol, 1, 5-pentanediol, and 1, 4-butanedio! in
good yields in the presence of catalytic amount of hexarhodium hexadecacarbonyl or iron pentacar-
bonyl in water and methoxyethanol or ethanol at 180°C for 4 hr under carbon monoxide atmos-
phere. Under the same reaction conditions, diketones such as 2,5-hexanedione, 2,4-pentane-
dione, and 2, 3-butanedione afforded their corresponding 2,5-hexanediol, 2,4-pentanediol and
2. 3-butanediol in moderate yields. For double hydrohydroxymethylation of dialdehydes or dike-
tones, rhodium or iron carbonyl complexes are more effective than others. Particularly, benzo-
quinone gave hydroquinone quantitatively.
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Table 1. Transition Metal Catalyzed Hydrohydroxymethylation of Dialdehyde or Diketones by a Carbon

Monoxide-Water System®

Exp. No. Carbonyl Compound Catalyst? Praduct Yield(%)¢
1 QHCCHO A HOCH,CH,OH 38
2 OHCCHO B HOCHCH,OH 42
3 OHCCHCH,CHO A HOCH,CH;CH,CH,OH 74(66)
4 OHCCH,CH,CHO B HOCH,CH;CH;CH,OH 75
5 OHCCHLCHCHO C HOCH,CH;CH.CH,OH )
6 OHCCH,CH,CHO D HOCH,CH,CH.CH,0H 30
7 OHCCH,CH;CHO E HOCH,CHCH.CH:0H —4
8 OHC(CH>)sCHO A HO(CH2)s0H 80
9 OHC (CH3) sCHO B HO(CH,)sOH 85
10 OHC(CH,)sCHO D HO{CHy)s0H 43
i1 OHC(CH,)sCHO E HO(CH,);0H tsace
12 OHC(CH,)CHO A BO(CH,)sOH 65
13 OHC(CHz)4sCHO B HO(CH2);OH 77
14 OHC(CH>),CHO D HO(CH)4OH 25
15 OHC(CHy)CHO E HO(CH3)sOH trace
16 OHCCOCH,4 A HOCH,CHOHCH; 56
17 QHCCOCH; B HOCH,CHOHCH; 60
18 CHSCOCOCH; A CH;CHOHCHOHCH; 50
19 CH;COCOCH; B CH3CHOHCHOHCH; 56
20 CH3zCOCH,COCH;3 A CH;CHOHCH;CHOHCH; 55
21 CH3COCHCOCH; B CHsCHOHCH,CHOHCH;4 68
22 CH3(COCH_)2CH3 A CH3(CHOHCH,),CH; 68
23 Benzoquinone A Hydroquinone 90(82)
24 Benzoquinone B Hydroquinone 95(85)

a Under a carbon monoxide of 70 atm. at 180°C for 4 hr. ¢Catalyst; A: Fe(CO)s B: Rhg(CO)z, C: KHFe

(COY; D: (RhCI(NBD))»,
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E: RhH(CO) (PPhs)s. ¢Determined by GLC.
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