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Efficient and Stereoselective Synthesis of Carbohydrate a,3-Un-
saturated Esters by Microwave Assisted Wittig Reaction
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(Key Laboratory of Chemical Biology of Hebei Province, School of Chemistry and Environmental Science,
Hebei University, Baoding 071002)

Zhang, Pingzhu

Abstract A stereoselectively controlled Wittig reaction of sugar aldehydes with Ph;P=CHCOOEt under microwave radia-
tion was investigated. The reaction was curried out effectively and stereoselectively depending upon the solvents used, pro-
viding a convenient access to the glycosyl a.,f-unsaturated esters. The structures and configurations of the products were de-
termined according to the NMR spectra and the coupling constants of the olifenic protons (CH=CH).
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3-0-FHE-5,6- i 4-1,2-0- V. A e -q-D-TR i A P
WE-5Z-45 18 2.6 (2a-2): TR, [alh —17437 (c
1.0, CHCL;); 'H NMR (CDCls) 6: 1.26 (t, J=7.14 Hz, 3H,
CHs), 1.33 (s, 3H, CHs), 1.52 (s, 3H, CHy), 4.12 (q, J=
7.10 Hz, 2H, CH,), 4.28 (d, J=3.23 Hz, 1H, 3-H), 4.46 (d,
J=12.08 Hz, 1H, CH,Ph), 4.61 (d, J=12.09 Hz, 1H,
CH,Ph), 4.64 (d, J=3.82 Hz, 1H, 2-H), 5.63~5.64 (m,
1H, 4-H), 5.92 (dd, J=11.93, 1.6 Hz, 1H, 6-H), 6.01 (d,
J=3.78 Hz, 1H, 1-H), 6.39 (dd, J=11.78, 6.69 Hz, 1H,
5-H), 7.25~7.34 (m, 5H, ArH); °C NMR (100 MHz,
CDCl3) 6: 14.58 (9-C), 26.80 (CHs), 27.33 (CHj), 60.78
(8-C), 72.57 (CH,Ph), 78.56 (4-C), 83.50 (3-C), 84.17
(2-C), 105.54 (1-C), 112.18 (C(CHs),), 121.59 (6-C),
127.90 (Ph), 128.12 (Ph), 128.24 (Ph), 128.76 (Ph), 137.85
(Ph), 145.57 (5-C), 165.90 (7-C). HRMS caled for
C19H,406 348.1566, found 348.1568.

3-0-FHE-5,6- i 4-1,2-0- V. A e -q-D-TR i A P
Wi-SE-1R IR 216 (2a-E): TORRY; [olp —17437 (c
1.0, CHCL;); '"H NMR (400 MHz, CDCls) &: 1.28 (t, J=
7.14 Hz, 3H, CH;), 1.31 (s, 3H, CH3), 1.49 (s, 3H, CHj),
3.97 (d, J=3.08 Hz, 1H, 3-H), 4.23 (q, J=7.10 Hz, 2H,
CH,), 4.49 (d, J=12.16 Hz, 1H, CH,Ph), 4.62 (d, J=11.28
Hz, 1H, CH,Ph), 4.64 (d, J=2.92 Hz, 1H, 2-H), 4.79 (s,
1H, 4-H), 5.99 (d, J=3.64 Hz, 1H, 1-H), 6.16 (dd, J=
15.76, 1.44 Hz, 1H, 6-H), 6.96 (dd, J=15.76, 5.04 Hz, 1H,
5-H,), 7.27~7.35 (m, 5H, ArH); *C NMR (100 MHz,
CDCly) 6: 14.65 (9-C), 26.80 (CHs), 27.31 (CHj), 60.82
(8-C), 72.63 (CH,Ph), 79.88 (4-C), 83.22 (3-C), 83.35
(2-C), 105.43 (1-C), 112.31 (C(CHs),), 123.72 (6-C),
128.19 (Ph), 128.45 (Ph), 128.76 (Ph), 128.91 (Ph), 137.51
(Ph), 141.80 (5-C), 166.37 (7-C). HRMS caled for
C19H,406 348.1566, found 348.1568.

3-0-FHE-5,6- i 4-1,2-0- V. A e -q-D-TR i A P
WE-SZ-45 1% TG (2a-22): LOKRY; [all —22827 (c
1.0, CHCLy); "H NMR (400 MHz, CDCl;) &: 1.35 (s, 3H,
CHs), 1.54 (s, 3H, CH3), 3.69 (s, 3H, OCH3), 4.31 (d, J=
3.26 Hz, 1H, 3-H), 4.47 (d, J=12.01 Hz, 1H, CH,Ph), 4.63
(d, J=12.04 Hz, 1H, CH,Ph), 4.67 (d, J=3.76 Hz, 1H,
2-H), 5.65~5.67 (m, 1H, 4-H), 5.95 (dd, J=11.77, 1.52
Hz, 1H, 6-H), 6.03 (d, J=3.76 Hz, 1H, 1-H), 6.42 (dd, J=
11.82, 6.62 Hz, 1H, 5-H), 7.26~7.35 (m, 5H, ArH); *C
NMR (100 MHz, CDCl;) &: 26.84 (CH;), 27.35 (CH3),
51.80 (8-C), 72.59 (CH,Ph), 78.51 (4-C), 83.52 (3-C),
84.19 (2-C), 105.56 (1-C), 112.23 (C(CHs),), 121.02 (6-C),
128.13 (Ph), 128.24 (Ph), 128.76 (Ph), 128.91 (Ph), 137.85
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(Ph), 146.09 (5-C), 166.30 (7-C). HRMS calcd for
C1sH»04334.1410, found 334.1412.

3-0- 7K H k3 -5,6- [l 460~ 1,2-0- . TN J -a-D- Wi IR
K PERE-5Z- 4518 R (2b-2): TCEHRY; [alh —96.58
(¢ 1.0, CHCl;); "H NMR (400 MHz, CDCls) d: 1.25 (t, J=
7.14 Hz, 3H, CH3), 1.32 (s, 3H, CH3), 1.60 (s, 3H, CH3),
422 (q, J=7.08 Hz, 2H, CH,), 4.70 (d, J=3.76 Hz, 1H,
2-H), 5.76 (d, J=2.80 Hz, 1H, 3-H), 5.89~5.90 (m, 1H,
4-H), 5.91 (d, J=1.28 Hz, 1H, 1-H), 6.07 (d, J=11.93 Hz,
1H, 6-H), 6.32 (dd, J=11.56, 6.56 Hz, 1H, 5-H), 7.43~
7.47 (m, 2H, ArH), 7.57~7.61 (m, 1H, ArH), 7.95~8.00
(m, 2H, ArH); "*C NMR (100 MHz, CDCl;) 6: 14.57 (9-C),
26.79 (CHs), 27.26 (CH;), 61.05 (8-C), 78.81 (4-C), 79.13
(3-C), 84.23 (2-C), 105.37 (1-C), 112.77 (C(CHs),), 123.01
(6-C), 128.91 (Ph), 129.77 (Ph), 130.13 (Ph), 133.85 (Ph),
139.96 (Ph), 142.92 (5-C), 165.90 (PhCO), 166.01 (7-C).
HRMS calcd for C19H,,07362.1359, found 362.1361.

3-0- 2K Bk -5,6- I 480 -1,2- 0 TN i -a-D- W IR R
PeWi-5E-1R L BEQ2b-E): LR, [alh —66.87 (c
1.0, CHCLy); 'H NMR (400 MHz, CDCly) 8: 1.20 (t, J=
7.07 Hz, 3H, CH3), 1.35 (s, 3H, CH3), 1.57 (s, 3H, CH3),
4.12 (g, J=7.05 Hz, 2H, CH,), 4.73 (d, J=3.61 Hz, 1H,
2-H), 5.05 (s, 1H, 4-H), 5.51 (d, J=2.84 Hz, 1H, 3-H),
6.06 (d, J=3.57 Hz, 1H, 1-H), 6.24 (d, J=15.70 Hz, 1H,
6-H), 6.92 (dd, J=15.70, 4.67 Hz, 1H, 5-H), 7.41~7.45
(m, 2H, ArH), 7.55~7.59 (m, 1H, ArH), 7.95~7.97 (m,
2H, ArH); *C NMR (100 MHz, CDCl;) d: 14.51 (9-C),
26.60 (CHs), 27.15 (CHs), 60.82 (8-C), 77.99 (4-C), 78.79
(3-C), 83.88 (2-C), 105.19 (1-C), 112.83 (C(CHs),), 124.44
(6-C), 128.90 (Ph), 129.51 (Ph), 130.11 (Ph), 133.94 (Ph),
140.00 (5-C), 165.59 (PhCO), 165.97 (7-C). HRMS calcd
for CyoH»,07362.1359, found 362.1362.

6,7- - JHAR-1:2,3:4-0- (W N 3E)-a-D-2F-F - hE-6.Z-
W52 .16 (4-2): O RY; [oly —125.15 (¢ 3.7,
CHCl;); 'H NMR (CDCly) 6: 1.25 (t, J=7.12 Hz, 3H,
CHs), 1.30 (s, 3H, CHy), 1.31 (s, 3H, CHs), 1.45 (s, 3H,
CH3), 1.49 (s, 3H, CH3), 4.14 (q, J=7.10 Hz, 2H, CH,),
431~4.33 (m, 1H, 5-H), 4.46 (dd, J=7.82, 1.80 Hz, 1H,
4-H), 4.62 (dd, J=7.82, 2.35 Hz, 1H, 2-H), 5.47 (d, J=
7.22 Hz, 1H, 3-H), 5.53 (d, J=5.02 Hz, 1H, 1-H), 5.88
(dd, J=11.74, 0.97 Hz, 1H, 7-H), 6.24 (dd, J=11.71, 7.29
Hz, 1H, 6-H); °*C NMR (100 MHz, CDCly) J: 14.56
(10-C), 24.75 (CHj), 25.45 (CH;), 26.35 (CH;), 60.67
(9-C), 65.87 (5-C), 70.59 (4-C), 71.42 (2-C), 73.64 (3-C),
96.79 (1-C), 109.26 (C(CHs),), 109.68 (C(CHs),), 120.62
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(7-C), 146.58 (6-C), 165.99 (8-C). HRMS caled for
C16H»407328.1515, found 328.1517.

6,7- - JH5-1:2,3:4-0- (WK 3)-a-D-F-F, ¥ § -6 E-
IR R (4-E): L RRY; [alp —103.87 (¢ 3.7,
CHCls); '"H NMR (400 MHz, CDCL) &: 1.29 (t, J=7.12
Hz, 3H, CHs), 1.34 (s, 3H, CHs), 1.35 (s, 3H, CH;), 1.44
(s, 3H, CH3), 1.52 (s, 3H, CH3), 4.20 (q, J=7.10 Hz, 2H,
CH,), 4.30 (dd, J=7.78, 1.96 Hz, 1H, 5-H), 4.36 (dd, J=
497, 2.44 Hz, 1H, 4-H), 4.46~4.47 (m, 1H, 2-H ), 4.65
(dd, J=17.75, 2.34 Hz, 1H, 3-H), 5.60 (d, J=4.97 Hz, 1H,
1-H), 6.14 (dd, J=15.71, 1.82 Hz, 1H, 7-H), 6.93 (dd, J=
15.70, 4.42 Hz, 1H, 6-H); *C NMR (100 MHz, CDCLy) 6:
14.60 (10-C), 24.83 (CH;), 25.23 (CH;), 26.29 (CH3),
26.45 (CHs), 60.72 (9-C), 67.85 (5-C), 70.91 (4-C), 71.29
(2-C), 73.06 (3-C), 96.80 (1-C), 109.08 (C(CHs),), 110.09
(C(CHs),), 122.97 (7-C), 143.11 (6-C), 166.52 (8-C).
HRMS calcd for C¢H40,328.1515, found 328.1517.

6,7- - JHi4H-1:2,3:4-0- (W15 H)-a-D-FF EhE-6Z-
1R WS (4-22): AR, [alh —133.64 (¢ 3.7,
CHCl;); 'H NMR (400 MHz, CDCly) d: 1.32 (s, 3H, CH3),
1.35 (s, 3H, CH3), 1.49 (s, 3H, CH3), 1.59 (s, 3H, CH3),
3.72 (s, 3H, OCH,), 4.34~4.36 (m, 1H, 5-H), 4.48 (dd,
J=7.84, 2.01 Hz, 1H, 4-H), 4.65 (dd, J=7.82, 2.43 Hz,
1H, 2-H), 5.50 (d, J=7.27 Hz, 1H, 3-H), 5.56 (d, J=5.04
Hz, 1H, 1-H), 5.93 (dd, J=11.73, 1.39 Hz, 1H, 7-H), 6.28
(dd, J=11.72, 7.35 Hz, 1H, 6-H); *C NMR (100 MHz,
CDCly) d: 24.75 (CHj), 25.46 (CHj), 26.33 (CH3), 26.35
(CH3), 51.80 (9-C), 65.80 (5-C), 70.58 (4-C), 71.42 (2-C),
73.60 (3-C), 96.80 (1-C), 109.29 (C(CHs),), 109.69
(C(CHs),), 120.15 (7-C), 146.93 (6-C), 166.42 (8-C).
HRMS calcd for C;sH»,0,314.1359, found 314.1361.

1-0- 7% W 3 -5,6- — It 240-2,3-0- . [N F -a-D- P PR
Sk IR PERE -SE- 1% W 16 (6-2): LR [alh —
87.65 (¢ 1.0, CHCLs); 'H NMR (400 MHz, CDCLy) 6: 1.29
(t, J=7.12 Hz, 3H, CH3), 1.34 (s, 3H, CH3), 1.51 (s, 3H,
CHs), 4.18 (q, J=7.08 Hz, 2H, CH,), 4.91 (d, J=5.79 Hz,
1H, 2-H), 5.23 (d, J=4.20 Hz, 1H, 3-H), 5.66~5.68 (m,
1H, 4-H), 5.99 (dd, J=11.66, 1.54 Hz, 1H, 6-H), 6.36 (dd,
J=11.66, 6.46 Hz, 1H, 5-H), 6.46 (s, 1H, 1-H), 7.43~7.47
(m, 2H, ArH), 7.56~7.60 (m, 1H, ArH), 8.02~8.04 (m,
2H, ArH); “C NMR (100 MHz, CDCl;) d: 14.57 (9-C),
25.25 (CH3), 26.54 (CHs), 60.89 (8-C), 80.30 (3-C), 81.79
(4-C), 85.54 (2-C), 101.79 (1-C), 113.57 (C(CHs),), 121.54
(6-C), 128.85 (Ph), 129.92 (Ph), 130.25 (Ph), 133.85 (Ph),
144.79 (5-C), 165.53 (PhCO), 166.13 (7-C). HRMS calcd
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for C,oH,,07362.1359, found 362.1361.

1-O0- 2K I 6-5,6- — i %-2,3-O- V. P J: -a-D- W i
Sk S5 BB -SE- M R LR (6-E): LR RY; [alh —
68.24 (¢ 1.0, CHCl;); "H NMR (400 MHz, CDCl3) 6: 1.29
(t, J=7.12 Hz, 3H, CH3), 1.35 (s, 3H, CH3), 1.50 (s, 3H,
CH,), 4.18 (q, J=7.04 Hz, 2H, CH,), 4.80~4.82 (m, 1H,
4-H), 4.92~4.95 (m, 2H, 2-H, 3-H), 6.18 (dd, J=15.80,
1.40 Hz, 1H, 6-H), 6.46 (s, 1H, 1-H), 6.97 (dd, J=15.80,
5.52 Hz, 1H, 5-H), 7.44~7.48 (m, 2H, ArH), 7.58~7.61
(m, 1H, ArH), 8.00~8.03 (m, 2H, ArH); *C NMR (100
MHz, CDCl;) §: 14.61 (9-C), 25.50 (CH3), 26.52 (CH3),
60.95 (8-C), 81.26 (3-C), 81.81 (4-C), 85.74 (2-C), 101.63
(1-C), 114.18 (C(CHs),), 124.43 (6-C), 128.90 (Ph), 129.84
(Ph), 130.19 (Ph), 133.95 (Ph), 140.26 (5-C), 165.32
(PhCO), 166.17 (7-C). HRMS caled for C;oH»O;
362.1359, found 362.1361.

3-[(3aR,6S,6aS)-6- 4% F I 48 H-2,2- — F KL — S KRy
I [3,4-d1[1,3] — 483K JR -4(3aH)-3Z/E- 13 1N 1R 2, g
(6-2): Lt RM; [als —71.26 (¢ 1.0, CHCL); 'H
NMR (400 MHz, CDCl5) d: 1.19 (t, J=7.12 Hz, 3H, CH,),
1.40 (s, 3H, CH3), 1.52 (s, 3H, CH3), 3.10 (dd, J=18.04,
6.40 Hz, 1H, 6-H,), 3.22 (dd, J=18.00, 7.80 Hz, 1H,
6-Hy), 4.06 (q, J=7.08 Hz, 2H, CH,), 4.81 (d, J=5.92 Hz,
1H, 2-H), 5.08 (t, J=6.84 Hz, 1H, 5-H), 5.20 (d, J=5.88
Hz, 1H, 3-H), 6.56 (s, 1H, 1-H), 7.44~7.48 (m, 2H, ArH),
7.58~7.62 (m, 1H, ArH), 8.00~8.02 (m, 2H, ArH); "*C
NMR (100 MHz, CDCly) d: 14.52 (9-C), 26.11 (CHs),
27.08 (CH;), 31.36 (6-C), 61.02 (8-C), 78.71 (3-C), 82.94
(2-C), 98.85 (5-C), 101.30 (1-C), 114.11 (C(CHj),), 128.89
(6-C), 129.49 (Ph), 130.34 (Ph), 134.07 (Ph), 155.85 (4-C),
165.08 (PhCO), 171.87 (7-C). HRMS calcd for C;oH»0;
362.1359, found 362.1361.

2,3,4-=-0-"F 3:-6,7- — It % -a-D- ML R 7] =7 B FH 7 -
6E-WHIR . BR(8-E): A, mp. 68 C (lit!” 69 C);
[a]5 +20.18 (¢ 0.9, CHCLy) [lit. [a]5 +16.8 (¢ 0.28,
CHCly)]; 'H NMR (400 MHz, CDCl3) d: 1.33 (t, J=7.20
Hz, 3H, CH,), 3.30 (t, J=9.60 Hz, 1H, 4-H), 3.40 (s, 3H,
OCHs,), 3.57 (dd, J=9.60, 3.20 Hz, 1H, 2-H), 4.24 (t, J=
9.20 Hz, 1H, CH,), 4.24 (g, J=7.20 Hz, 2H, CH,), 4.28~
4.29 (m, 1H, 5-H), 4.61 (d, J=10.80 Hz, 1H, CH,Ph), 4.65
(d, J=3.20 Hz, 1H, 1-H), 4.71 (d, J=12.00 Hz, 1H,
CH,Ph), 4.83~4.89 (m, 3H, CH,Ph), 5.01 (d, J=10.80
Hz, 1H, CH,Ph), 6.16(d, J=16.00 Hz, 1H, 7-H), 7.08 (dd,
J=15.60, 3.60 Hz, 1H, 6-H), 7.29~7.39 (m, 10H, ArH);
C NMR (100 MHz, CDCly) ¢: 14.70 (10-C), 55.80
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(OCH3), 60.85 (9-C), 69.68 (5-C), 73.90 (CH,Ph), 75.85
(CH,Ph), 76.31 (CH,Ph), 80.26 (4-C), 82.17 (2-C), 82.26
(3-C), 98.58 (1-C), 122.55 (7-C), 128.22 (Ph), 128.35 (Ph),
128.43 (Ph), 128.54 (Ph), 128.60 (Ph), 128.91 (Ph), 138.15
(Ph), 138.51 (Ph), 139.08 (Ph), 144.30 (6-C), 166.61 (8-C).
HRMS calcd for C3,H360,532.2451, found 532.2453.

3-[(285,3R,48)-3,4- WA HE-2- A Ak -3,4- A -2H-
ML -6-J -2 E- IR 2 S (8-2E): Lok M; [alh +
60.89 (¢ 0.9, CHCl;); '"H NMR (400 MHz, CDCl;) 8: 1.30
(t, J=7.12 Hz, 3H, CH;), 3.50 (s, 3H, OCHj), 3.80 (dd,
J=7.09, 2.40 Hz, 1H, 2-H), 4.23 (q, J=7.12 Hz, 2H,
CH,), 4.30~4.33 (m, 1H, 3-H), 4.64 (d, J=11.71 Hz, 1H,
CH,Ph), 4.68 (d, J=11.71 Hz, 1H, CH,Ph), 4.76 (d, J=
12.20 Hz, 1H, CH,Ph), 4.81 (d, J=12.25 Hz, 1H, CH,Ph),
4.92 (d, J=2.38 Hz, 1H, 1-H), 5.29 (d, J=3.13 Hz, 1H,
4-H), 6.23 (d, J=15.46 Hz, 1H, 7-H), 6.96 (d, J=15.46
Hz, 1H, 6-H), 7.27~7.37 (m, 10H, ArH); >*C NMR (100
MHz, CDCl5) d: 14.65 (10-C), 57.09 (OCHj3), 60.92 (9-C),
72.20 (CH,Ph), 73.62 (3-C), 74.04 (CH,Ph), 76.42 (2-C),
99.83 (4-C), 109.91 (1-C), 119.76 (7-C), 128.18 (Ph),
128.33 (Ph), 128.45 (Ph), 128.87 (Ph), 138.46 (6-C),
138.58 (Ph), 147.22 (5-C), 167.06 (8-C). HRMS calcd for
CasHys504424.1878 found 424.1880.

5,6- It 460-2,3-O- (V. A 32 )-B-L- W e i B 1 -
SE-JRIR LIE(10-E): LOHARY; [a]y +68.54 (¢ 4.0,
CHCLy); 'H NMR (400 MHz, CDCLy) ¢: 1.25 (t, J=7.07
Hz, 3H, CH;), 1.31 (s, 3H, CHs), 1.50 (s, 3H, CH3), 4.18
(q, J=7.05 Hz, 2H, CH,), 447 (d, J=11.46 Hz, 1H,
PhCH,), 4.69~4.72 (m, 2H, 2-H, 3-H), 4.76 (d, J=11.49
Hz, 1H, PhCH,), 4.82 (d, J=7.15 Hz, 1H, 4-H), 5.29 (s,
1H, 1-H), 6.05 (d, J=15.78 Hz, 1H, 6-H), 6.99 (dd, J=
15.79, 7.18 Hz, 1H, 5-H), 7.30~7.35 (m, 5H, ArH); *C
NMR (100 MHz, CDCly) §: 14.63 (9-C), 25.34 (CHj),
26.84 (CHj), 60.98 (8-C), 69.84 (PhCH,), 84.46 (3-C),
85.90 (4-C), 86.65 (2-C), 107.98 (1-C), 113.12 (C(CHas),),
123.36 (6-C), 128.39 (Ph), 128.78 (Ph), 128.91 (Ph),
137.20 (Ph), 146.16 (5-C), 166.25 (7-C). HRMS calcd for
C1oH24046 348.1566, found 348.1568.

2 ZR5WE

21 RN%ER

HIZR 1SR g BT DA, 75— WK B RO,
2 5 AR ETEE] 200 C RIS IE SN, AT RIAREH B A
K, WA 1a ROV R FTIK 95.4%, SB[ K
iR TR S SR IRAT € R, AR AR RS
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) B8R T R v 05 AP b, 4y IR AR
SEMERZE, SEUSCRIEML. 1ok, thad 7 M)
RN, 50 PR A 4-BnO I ER, AR E
ALHEEAL &) 8-2E. NIRRT RIS, (&4
la FIALEY) 3 70 5nlf3 3 T BEA8 ¥~ 4) 2a-2Z 1 4-2Z, 41
Sl Wittig Y. Z-3 =91 R0, ik SRk
WA, PIEE X AR, T &b, 5,7 fil
9 LR IR AERA e, AR SR AE R iX L
MEEDIRNER]. AW S EHIR T VI, B
TAS BRI — X SR Rk 2 Ah, 15 3] T XS AT 1k
G 6-2, IXTTHER T C-4 &b T XU a-fi7, 75551
MVEHTT, H-4 RIS g e, S ks ~
A el B I R AR T TR, AN AR OSBRIk
) 6-2.
2.2 RRIRYILIRIEE M

IO SRR (R 1), W R N AR E PR
WEN R, AR R R R (xylene) 1 A] 45 )
HUF 0 R NICR, AN R SEARE PR AN, 2 5
FULE YA, BB A T R 9, AR T
— E 5=, A AR R (R R R 2
HTE), [N F=YILL Z X Sedaikoh 32, JEHGE DU AR
FIIF, BEREAL S 1a, 1b 1 3 5748 (A) RN, 435
T Z ). XS S A2 /O TR 2 Ak
EYIIITSE Rt Sk PS. Xn] AESE T AR
PR, 5N 0 i 4 Bl DY D2 PR I A kAT ARk
WA, T AIRON, SO AT g 8 R I B
SRHEAT I, DRI e R I HE AN [ R ST AR e PO

T BRI, 6 THEREAL AT R0 9, TR
I N R STAR I BRI AT I B (5, IX AT e A H T AE
WA, TS SR R b, Wittig 3R B
S A B 7 T 3 U8 49 25 5 (Scheme 2 TR, BESE S
AN S P Ak TR AT T S0, AT Wittig X7 A S ()
MG (LA 7 9, eI N8 7-1, JF
WAAFE] E =), MR, TR S 1a, 1b FI 3,
PR T I 2 5 AR S AL TR ST [RI, Wittig 375 A
P SE S B R (CMEA D 1a A, T8 QA 8k
la-1, JFHEZA&A 2] Z 7)), W Scheme 2 fiow.
2.3 SR

&Y 45T "H NMR, PC NMR 455 3:AF,
B OB 1) A4 R ok U S A A (e, Z X
FEE AR A T BAE 11.70 Hz 2247, 1 E R EE
(R )t BRAE 15,70 Hz 2iAq, b i s s &
WY TR 2.
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K1 RBARYERERE S I AE A T Wittig [N
Table 1 Microwave assisted Wittig reaction of sugar aldehydes and ylide A

Conditions and results

Startin
Materiagl Xylene, M.W., Diglyme, M.W., MeOH, M.W., EtOH, M.W., EtOH, reflux,
200 C* 200 C* 120 °C, 10 min 160 °C, 10 min 24h

2a-E 59.8%, 2a-E 36.8%, 2027 57.3%, 2a-E 11.3%, 2a-E 8.2%,

1a 2a-Z 35.6%; 2a-Z 47.6%; 2a-Z 8.9%°; 2a-Z 60.6% ¢, 2a-Z 40.0% °;
ZIE1 1.7 ZIE 1.3:1 Only Z-isomer ZIE 5.4:1 ZIE 4.9:1
2b-E 43.6%, 2b-E 37.0%, .

b 2b-7 39.2%; 2b-7 38.1%; 2b-Z 17.7% — —
ZE1: 1.1 ZE11:1 Only Z-isomer
4-E 47.4%, 4-E 36.8%, 4-27 65.0%, o .

3 4-Z 17.8%; 4-Z 21.3%; 4-Z72% d; 4-Z76.3%; 4-Z 52.2%;
ZE1:27 ZE1: 17 Only Z-isomer Only Z-isomer Only Z-isomer
6-E 26.0%,
6-Z 37.6%,

5 6-2 21.0%: No product No product — —
ZE14: 1

. 8-E 45.2%, 8-E 32.2%,

7 8-E 93.9%: 8-2E 35.7%; 8-2F 39.1%; _
Only E-isomer Only E-isomer Only E-isomer

. 10-E 85.5%: 10-E 71.0%: 10-E 30.4% g: N N

Only E-isomer Only E-isomer Only E-isomer

“The reaction was stopped while the reaction temperature reached 200 °C; ” the recovery of material was 13.4%; © the recovery of material was 54.1%; ¢ the recovery
of material was 14.2%; the recovery of material was 7.0%; /the recovery of material was 8.0%; ¢ the recovery of material was 21.4%.

(0]
L o RO ° PhsP—0 oM o
e P polar solv. Et0OC w1Q Hirm O .0 — 10
BnG .. /k*- PhyP” COzEtm’ . > )< —_— . >< EtOOC ” )(
0 A PhsP BnO (O) EtOOC Ko} BnO 0
X BnO 2a-Z
1a 1a-1 major a
PPhyy-
EtOOC.,.,.
polar solv. H
“1OMe + PhsP?” “COEt —————>  BnOi- “1IOMe
/ A to betaines /
©Bn BnO"  OBn
7 7-1 major

Scheme 2

R2 YRR AR
Table 2 Coupling constents (J) of the proton on C=C in the carbohydrate a.f-unsaturated esters

Compound 2a-Z 2a-F 2a-27 2b-Z 2b-E 4-Z 4-E 4-27 6-Z 6-E 8-E 10-E
J/Hz 11.78  15.76 11.77 11.56 15.70 11.74 15.70 11.72 11.66 15.80 15.60 15.78

T, JUHE DLV (50 SR AR I, 520 Bl AL &
Yi(1a, 1b F1 3 S N AE A% T B — 1K) Z 2074, 3k 3T AL
PP BRI RO T A7 ik [T (P ZR0] Jse I R 37 A%
REEAT B Mg, JUHRAER PR R h, B R B
R R, Wittig 127 AN SBAT JE TR A B 7 1) BB
NGy, W RS R B ). TR, R AT A ]
(ALY, P A RV R, W DASE AR I PRk M A5 ) S
P, ik B D REFE ) SRR AT A AR T —

3 &g

PO AR HERERE (1, 3, 5, 7 A1 9) 5537 4%(PhyP=
CHCOOEW] Wittig V., ARIEFNERLS T & ap-
AU FIEERERAL &4 2, 4, 6, 8 F110, e NVAk% B
f, ROV 24 h 4556 2] 10 ming 28 F A [R] 1R s N
TSI TR s N Ar AR RV 45, AR AR R A,
YL E SRR, AT R A, WE DL Z 5
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