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Metal Trifluoromethanesulfonate-Catalyzed Regioselective Acylation of  

myo-Inositol 1,3,5-Orthoformate 

 

Laxmansingh T. Padiyar, Yuh-Sheng Wen and Shang-Cheng Hung* 

 

General Procedure for M(OTf)n-Catalyzed Regioselective Benzoylation of myo-Inositol 
1,3,5-orthoformate 1.  A mixture of compound 1 (100 mg, 0.52 mmol), M(OTf)n (1 mol%), and 
Bz2O (130 mg, 0.57 mmol) was dried under vacuum for 1 h.  Anhydrous 1,4-dioxane (4 mL) was 
added to the mixture under nitrogen atmosphere, and the solution was kept stirring at 25 oC or 40 
oC.  After the starting material 1 was totally consumed, 1,4-dioxane was removed under reduced 
pressure.  The crude residue was purified by flash column chromatography on silica gel 
(hexane/EtOAc, 2/1 to 1/1) to yield 5, (+)-6, and (+)-7. 

2-O-Benzoyl-myo-inositol 1,3,5-Orthoformate (5).  1H NMR (400 MHz, CD3OD) 
δ 8.12 (dd, J = 8.5, 1.1 Hz, 2H, Bz-H), 7.65-7.61 (m, 1H, Bz-H), 7.52-7.47 (m, 2H, Bz-H), 5.58-
5.57 (m, 1H), 5.52 (d, J = 1.4 Hz, 1H, orthoformate-H), 4.52-4.49 (m, 2H), 4.35-4.33 (m, 2H), 
4.25-4.23 (m, 1H); 13C NMR (100 MHz, CD3OD) δ 167.3 (C), 134.5 (CH), 131.2 (C), 130.8 (2 x 
CH), 129.6 (2 x CH),  103.9 (CH), 73.7 (2 x CH), 70.9 (CH), 69.0 (2 x CH), 65.3 (CH); HRMS 
(ESI, MNa+) calcd for C14H14O7Na 317.0637, found 317.0642. 

4(6)-O-Benzoyl-myo-inositol 1,3,5-Orthoformate (6).  1H NMR (400 MHz, CD3OD) 
δ 8.04 (dd, J = 8.3, 1.1 Hz, 2H, Bz-H), 7.62-7.58 (m, 1H, Bz-H), 7.49-7.44 (m, 2H, Bz-H), 5.63 
(td, J = 3.7, 1.8 Hz, 1H, 4/6-H), 5.51 (d, J = 1.2 Hz, 1H, orthoformate-H), 4.51 (td, J = 3.9, 1.7 
Hz, 1H), 4.43-4.41 (m, 1H), 4.26-4.24 (m, 2H), 4.13-4.10 (m, 1H); 13C NMR (100 MHz, CD3OD) 
δ 166.9 (C), 134.5 (CH), 130.9 (C), (2 x CH), 129.6 (2 x CH), 104.5 (CH), 75.8 (CH), 73.5 (CH), 
70.3 (2 x CH), 68.1 (CH), 61.7 (CH); HRMS (ESI, MNa+) calcd for HRMS (ESI, MNa+) calcd 
for C14H14O7Na 317.0637, found 317.0643 

2,4(6)-Di-O-benzoyl-myo-inositol 1,3,5-Orthoformate (7).  1H NMR (600 MHz, CDCl3) 
δ 8.14-8.13 (m, 2H, Ar-H), 8.03-8.02 (m, 2H, Ar-H), 7.59-7.56 (m, 2H, Ar-H), 7.46-7.43 (m, 4H, 
Ar-H), 5.83 (td, J = 3.9, 1.6 Hz, 1H, 4/6-H), 5.65-5.64 (m, 1H, 2-H), 5.64 (d, J = 1.2 Hz, 1H, 
orthoformate-H), 4.73-4.72 (m, 1H), 4.62-4.60 (m,1H), 4.60-4.58 (m, 1H), 4.49-4.48 (m, 1H), 
2.48 (d, J = 5.9 Hz, 1H, OH); 13C NMR (150 MHz, CDCl3) δ 166.2 (C), 165.0 (C), 133.8 (CH), 
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133.5 (CH), 130.0 (2 x CH), 129.9 (2 x CH), 129.4 (C), 129.9 (C), 128.7 (2 x CH), 128.5 (2 x 
CH), 102.9 (CH), 71.8 (CH), 69.6 (CH), 68.51 (CH), 68.48 (CH), 67.4 (CH), 63.7 (CH); HRMS 
(ESI, MNa+) calcd for C21H18 O8Na 421.0899, found 421.0894. 

(1S)-(-)-Camphanic Anhydride (8).  (1S)-(-)-Camphanic acid (4.00 g, 20.2 mmol) was 
dissolved in THF (12 mL) at room temperature under nitrogen atmosphere.  The flask was 
immersed in an ice bath, and a solution of dicyclohexylcarbodiimide (2.08 g, 10.1 mmol) in THF 
(4 mL) was added to the mixture.  The ice bath was removed, and the solution was kept stirring 
at room temperature overnight.  The mixture was filtered through celite, the solid was washed 
with THF, and the filtrate was concentrated in vacuo.  The crude mass was recrystallized from 
ethyl acetate to give the corresponding anhydride 8 (2.84 g, 76%) as a colorless solid.  [α]25

D

 –16.5 (c 1.0, 1,4-dioxane); mp 157 °C; 1H NMR (600 MHz, CDCl3) δ 2.49-2.44 (m, 2H), 2.16-
2.12 (m, 2H), 1.97-1.93 (m, 2H), 1.74-1.69 (m, 2H), 1.12 (s, 6H), 1.10 (s, 6H), 1.04 (s, 6H); 13C 
NMR (150 MHz CDCl3) δ 177.1 (C), 163.4 (C), 90.5 (C), 55.3 (C), 55.1 (C), 30.9 (CH2), 28.8 
(CH2), 16.65 (CH3), 16.56 (CH3), 9.6 (CH3); HRMS (FAB, MH+) calcd for C20H27O7 379.1757 
found 379.1754. 

6-O-[(1S)-camphanoyl]-D-myo-inositol 1,3,5-orthoformate (9).  A mixture of compound 
1 (190 mg, 1.00 mmol), Yb(OTf)3 (1 mol%), and (1S)-(-)-camphanic anhydride 8 (130 mg, 0.57 
mmol) was dried under vacuum for 1 h.  Anhydrous 1,4-dioxane (8 mL) was added to the 
mixture under nitrogen atmosphere, and the solution was stirred at 40 oC for 3 d.  The solvent 
was removed under reduced pressure, the crude residue was dissolved in dichloromethane (50 
mL), and the mixture was sequentially washed by saturated aq. NaHCO3(aq) (2 x 30 mL) and 
water (2 x 20 mL).  The organic layer was dried over anhydrous MgSO4, filtered, and 
concentrated in vacuo.  The residue was purified by flash column chromatography on silica gel 
(2% MeOH in CHCl3) to yield a mixture of diols 9 and 10 (2.3/1, 288 mg, 78%).  
Recrystallization of this mixture from ethanol furnished the desired major diol 9 as colorless 
crystals.  [α]25

D –11.0 (c 1.0, 1,4-dioxane); mp 201 °C; 1H NMR (600 MHz, CDCl3) δ 5.66 (td, J 
= 3.9, 1.7 Hz, 1H), 5.49 (d, J = 1.0 Hz, orthoformate-H), 4.59 (br, 1H), 4.45-4.44 (m, 1H), 4.23-
4.24 (m, 1H), 4.22-4.20 (m, 1H), 4.04 (br, 1H), 2.42-2.37 (m, 1H), 2.04-2.00 (m, 1H), 1.94-1.89 
(m, 1H), 1.70-1.65 (m, 1H), 1.09 (s, 3H), 1.05 (s, 3H), 0.94 (s, 3H); 13C NMR (150 MHz CDCl3) 
δ 177.4 (C), 165.9 (C), 102.9 (CH), 90.7 (C), 74.3 (CH), 71.4 (CH), 69.4 (CH), 67.6 (CH), 67.3 
(CH), 60.6 (CH), 54.9 (C), 54.5 (C), 30.9 (CH2), 28.7 (CH2), 16.7 (CH3), 16.48 (CH3), 9.6 (CH3); 
HRMS (ESI, MNa+) calcd for C17H22O9Na 393.1162 found 393.1159. 
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Current Data Parameters
NAME          LSP-2-OBz
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20080629
Time              15.29
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT            MeOD
NS                   24
DS                    0
SWH            6410.256 Hz
FIDRES         0.195625 Hz
AQ            2.5559540 sec
RG                  287
DW               78.000 usec
DE                 6.00 usec
TE                300.0 K
D1           2.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.00 usec
PL1               -2.40 dB
SFO1        400.1528010 MHz

F2 - Processing parameters
SI                16384
SF          400.1500104 MHz
WDW                  EM
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME          LSP-2-OBz
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20080629
Time              15.38
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT            MeOD
NS                  150
DS                    0
SWH           22727.273 Hz
FIDRES         0.346791 Hz
AQ            1.4418420 sec
RG                   57
DW               22.000 usec
DE                 6.00 usec
TE                300.0 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.30 usec
PL1                1.00 dB
SFO1        100.6288660 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             90.00 usec
PL2               -2.40 dB
PL12              15.70 dB
PL13              18.70 dB
SFO2        400.1516010 MHz

F2 - Processing parameters
SI                32768
SF          100.6176570 MHz
WDW                  EM
SSB                   0
LB                 3.00 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME       LSP-148-pure
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20080627
Time              19.34
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT            MeOD
NS                   24
DS                    0
SWH            6410.256 Hz
FIDRES         0.195625 Hz
AQ            2.5559540 sec
RG                  322
DW               78.000 usec
DE                 6.00 usec
TE                300.0 K
D1           2.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.00 usec
PL1               -2.40 dB
SFO1        400.1528010 MHz

F2 - Processing parameters
SI                16384
SF          400.1500104 MHz
WDW                  EM
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME            LSP-148
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20080205
Time              21.43
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT            MeOD
NS                  314
DS                    0
SWH           22727.273 Hz
FIDRES         0.346791 Hz
AQ            1.4418420 sec
RG                 71.8
DW               22.000 usec
DE                 6.00 usec
TE                300.0 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.30 usec
PL1                1.00 dB
SFO1        100.6288660 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             90.00 usec
PL2               -2.40 dB
PL12              15.70 dB
PL13              18.70 dB
SFO2        400.1516010 MHz

F2 - Processing parameters
SI                32768
SF          100.6176563 MHz
WDW                  EM
SSB                   0
LB                 3.00 Hz
GB                    0
PC                 1.00

HO

O O
O

HO

OBz

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



10 9 8 7 6 5 4 3 2 1 ppm

2.
47

16
2.

48
14

4.
47

72
4.

48
03

4.
48

36
4.

48
71

4.
49

04
4.

49
33

4.
58

02
4.

58
28

4.
58

61
4.

58
96

4.
59

29
4.

59
62

4.
59

89
4.

60
15

4.
60

46
4.

60
74

4.
61

02
4.

61
34

4.
61

59
4.

72
40

4.
72

93
5.

63
94

5.
64

14
5.

64
85

5.
65

12
5.

65
37

5.
82

05
5.

82
33

5.
82

70
5.

82
97

5.
83

35
5.

83
62

7.
24

05
7.

43
38

7.
43

65
7.

44
36

7.
44

63
7.

45
67

7.
45

95
7.

46
68

7.
46

91
7.

56
49

7.
56

72
7.

56
90

7.
57

13
7.

57
31

7.
57

95
7.

58
34

7.
59

19
7.

59
39

7.
59

61
7.

59
77

8.
02

29
8.

02
52

8.
03

71

0.
90

1.
00

1.
02

0.
99

1.
02

0.
97

0.
97

1.
00

4.
05

2.
01

1.
98

1.
98

NAME      LSP-735-Di-Bz
EXPNO                 1
PROCNO                1
Date_          20091209
Time              18.29
INSTRUM           spect
PROBHD   5 mm CPDCH 13C
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                    8
DS                    0
SWH            8389.262 Hz
FIDRES         0.256020 Hz
AQ            1.9530824 sec
RG                 20.2
DW               59.600 usec
DE                 6.00 usec
TE                297.9 K
D1           2.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.00 usec
PL1               -0.70 dB
PL1W        17.70725441 W
SFO1        600.1536010 MHz
SI                16384
SF          600.1500278 MHz
WDW                  EM
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00
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NAME      LSP-735-Di-Bz
EXPNO                 2
PROCNO                1
Date_          20091209
Time              18.34
INSTRUM           spect
PROBHD   5 mm CPDCH 13C
PULPROG          zgpg30
TD               131072
SOLVENT           CDCl3
NS                   85
DS                    0
SWH           39370.078 Hz
FIDRES         0.300370 Hz
AQ            1.6646771 sec
RG                 7290
DW               12.700 usec
DE                 6.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.75 usec
PL1                3.00 dB
PL1W        46.95791626 W
SFO1        150.9251919 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                0.33 dB
PL12              17.40 dB
PL13              20.40 dB
PL2W        13.96854782 W
PL12W        0.27425295 W
PL13W        0.13745207 W
SFO2        600.1539010 MHz
SI                65536
SF          150.9078436 MHz
WDW                  EM
SSB                   0
LB                 3.00 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME     LSP-Camphanic anhydride-Pure
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20091219
Time              14.58
INSTRUM           spect
PROBHD   5 mm CPTCI 1H-
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   12
DS                    0
SWH            8370.536 Hz
FIDRES         0.255448 Hz
AQ            1.9573919 sec
RG                 28.5
DW               59.733 usec
DE                21.00 usec
TE                298.0 K
D1           2.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                 7.85 usec
PL1                4.20 dB
PL1W         5.82545519 W
SFO1        600.1336009 MHz

F2 - Processing parameters
SI                16384
SF          600.1300292 MHz
WDW                  EM
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME     LSP-Camphanic anhydride-Pure
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20091219
Time              15.29
INSTRUM           spect
PROBHD   5 mm CPTCI 1H-
PULPROG          zgpg30
TD               131072
SOLVENT           CDCl3
NS                  300
DS                    0
SWH           39062.500 Hz
FIDRES         0.298023 Hz
AQ            1.6777716 sec
RG                 2050
DW               12.800 usec
DE                21.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.00 usec
PL1               -1.82 dB
PL1W       122.22216797 W
SFO1        150.9201623 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             90.00 usec
PL2                4.00 dB
PL12              24.60 dB
PL13              27.60 dB
PL2W         6.09999990 W
PL12W        0.05312878 W
PL13W        0.02662746 W
SFO2        600.1339008 MHz

F2 - Processing parameters
SI                65536
SF          150.9028133 MHz
WDW                  EM
SSB                   0
LB                 3.00 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME     LSP-O-6-Camph-R
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20100126
Time              11.17
INSTRUM           spect
PROBHD   5 mm CPDCH 13C
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   24
DS                    0
SWH            8389.262 Hz
FIDRES         0.256020 Hz
AQ            1.9530824 sec
RG                 20.2
DW               59.600 usec
DE                 6.00 usec
TE                298.0 K
D1           2.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.00 usec
PL1               -0.70 dB
PL1W        17.70725441 W
SFO1        600.1536010 MHz

F2 - Processing parameters
SI                16384
SF          600.1500278 MHz
WDW                  EM
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME      LSP-O-6-Camph
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20100125
Time              19.28
INSTRUM           spect
PROBHD   5 mm CPTCI 1H-
PULPROG          zgpg30
TD               131072
SOLVENT           CDCl3
NS                 3305
DS                    0
SWH           39062.500 Hz
FIDRES         0.298023 Hz
AQ            1.6777716 sec
RG                  912
DW               12.800 usec
DE                21.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.00 usec
PL1               -1.82 dB
PL1W       122.22216797 W
SFO1        150.9201623 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             90.00 usec
PL2                4.00 dB
PL12              25.13 dB
PL13              28.13 dB
PL2W         6.09999990 W
PL12W        0.04702512 W
PL13W        0.02356839 W
SFO2        600.1339008 MHz

F2 - Processing parameters
SI                65536
SF          150.9028134 MHz
WDW                  EM
SSB                   0
LB                 3.00 Hz
GB                    0
PC                 1.00
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NAME            LSP-682
EXPNO                 1
PROCNO                1
Date_          20091024
Time              17.15
INSTRUM           spect
PROBHD   5 mm CPDCH 13C
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   12
DS                    0
SWH            8389.262 Hz
FIDRES         0.256020 Hz
AQ            1.9530824 sec
RG                   16
DW               59.600 usec
DE                 6.00 usec
TE                298.1 K
D1           2.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.00 usec
PL1               -0.70 dB
PL1W        17.70725441 W
SFO1        600.1536010 MHz
SI                16384
SF          600.1500227 MHz
WDW                  EM
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00ppm
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