&

N H |

Al 'I
*\
K A K E

BxXc—19

HPrHARBEMAER (RrHRERER) HRARRSE
P 25 45 6 1 10 [ BifE

HERE S : 84421

HEFER - EBHE (O)
FFZHAR - 2010 ~ 2012
RREES 22550144
MERERL (F1X) JURYVZERERBEETEZR)A—FRRF—FERK

THZeiERE4 (¥EX) Polycarbonate Synthesis from Glycerol
HRREKRE

JKE EEBE (MIZUNO TAKUMI)

AR ITBUEARBRTIIL T EMER - BARE

HMEEES : 10416290

WFFER R OME (Fo3)

NAFT 4 —BNVREHLEDRET 5 Z EDOTERWVEIAEME LT, ZZHE, 7V kY
COPEELEFEN R VR L TE T, Z U v ORRMRFIHE LT, RN h—Rp—
MNEgtE LTiEbnbd 7Vt — L —ARRr—h@4-t X 2AF)L-2-4F% V-13-UF4
XY TNDT VB UNEDOH LWERERG LTz, 77Uk o, DMFH, 80°C, 1.0
MPa O —E&(b ik % FW T8I K » TIEE S D VR = Ak O & BALERINIIC L 5
A lAabED 2 LItk » T, ZVkr—Lh—Rx— b ZHFIERTHKRT 5
72 HEAERE L, S5, P0UBREDZ V&Y >0, DMF F, 20°C, 0.1 MPa D5
T —BbRBE L IRIED ) 7 L2 NS E L IS L VR = UBRIS E  F D%,
20 °C. 0.1 MPa D&M T, BEFRIZ L DBLINIZ L T, Z Vo — v —Rxr— F034F
INRTEONT-, £7-. —BbRFE L FEHE, 3:1 DRAEXMAE T, 20°C, 0.1 MPa DA T,
7 ' r—L A —RF— s OBEA 2R AR AN ER S T,

WFFERCR OMEL (3530) -

The commercial production of glycerol has increased considerably for several years, because of
its rising inevitable formation as a by-product of biodiesel production. For the effective utilisation
of glycerol, a new synthesis of glycerol carbonate (4-hydroxymethyl-2-oxo-1,3-dioxolane) which is
used as raw material of polycarbonate from glycerol was explored. By combined sulfur-assisted
carbonylation of glycerol under 1.0 MPa of carbon monoxide at 80 °C in DMF with oxidation by
copper (I1) bromide, a facile synthetic method for glycerol carbonate in good yield was developed.
Also, by the selenium-catalyzed carbonylation of slightly excess of glycerol with carbon monoxide
and potassium carbonate under 0.1 MPa at 20 °C in DMF, followed by the oxidation with molecular
oxygen (0.1 MPa, 20 °C), glycerol carbonate was obtained in good yields. The catalytic synthesis
of glycerol carbonate was also brought about in the mixed gas atmosphere (carbon
monoxide:oxygen = 3:1, 0.1 MPa, 20 °C).
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a0 2.0 EtzM 69

80 2.0 Et:M 55°

80 20 Et-N 4=

120 20 Et:M 3

100 20 Et:M 72

60 20 Et:M 48

40 20 EtM 32

a0 1.0 EtaM 38

100 1.0 EtsM 64

80 20 [Chme o

80 20 DBU 0

*Reaction conditions : Glycerin (10 mmal), S (30 mmel), Base (50 mmaol), THF (20 mL),
CuCl; (15 mmal), carbonylation for 5 h and oxidation for 16 h

BCarbonylation for 22 h and axidation for § h. =5 (15 mmol), Base (30 mmol)

*Tar was formed.
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Temperature, °C Pressure, MPa Oxidizer |solated yield, %2

100 20 Cucl; 79
80 2.0 cucl; 76
100 10 Cucl; 79
80 10 Cucl; 87

(80 10 CuEr, 5 )
80 10 ZnBr; 0
80 10 zni; 1
80 10 H.0; 0

*Reaction conditions : Glycerin (10 mmol), S (30 mmol), EtsM (50 mmal),
DMF (20 mL), Oxidizer (15 nmmaol), carbonylation for 5h and axidation for 16 h.
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TABLE |nfluence of various conditions on synthesis of glycerol carbonate

Eniry Base, mmol Se, mmol Sofven!  Isolated yield, %
K0y, 10 10 DMF 22
2 K,CO;5, 10 5 DMF
3 K,CO,, 10 3 DMF B4
4 K,CO;, 10 2 DMF 83
5 Ko C0,, 10 1 DMF 61
& K,C04, 20 10 DMF 43
7 K,CO,, 20 20 DMF 450
] KGOy, 50 20 DMF 580
] MaH, 10 3 DMF 40
10 Triethylamine, 10 3 DMF NR
Lkl A-Methylpyrroliding, 10 3 DMF MR
12 DBU, 10 3 DMF
13 KoCOy, 10 3 THF NR

AYields based on selenium. MYields based on glycerol. “Tar was formed.
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=3:1, 197% (X = CHOH)
119% (X =Ph)

=2:1, 69% (X = CH,OH)
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