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Ac  : acetyl 

ADA  : anisaldehyde dimethyl acetal 

BDA  : 2’,3’-dimethoxybutane-2’,3’-diyl 

Bn  : benzyl 

Bu  : butyl 

Bz  : benzoyl 

CPME  : cyclopentyl methyl ether 

CSA  : ( ) camphor-10-sulfonic acid 

DBU  : 1,8-diazabicyclo[5.4.0]undec-7-ene 

DCC  : N,N'-dicyclohexylcarbodiimide 

DDQ  : 2,3-dichloro-5,6-dicyano-p-benzoquinone 

DIAD  : diisopropyl azodicarboxylate 

DMAP  : N,N-dimethyl-4-aminopyridine 

DMF  : N,N-dimethylformamide 

DMSO  : dimethyl sulfoxide 

DMTSF  : dimethyl(methylthio)sulfonium tetrafluoroborate 

DMTST  : dimethyl(methylthio)sulfonium trifluoromethanesulfonate 

DTBS  : di-tert-butylsilyl 

Et  : ethyl 

Imidt  : trichloroacetimidate or N-phenyl trifluoroacetimidate 

iPr  : isopropyl 

Me  : methyl 
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MPM  : p-methoxyphenylmethyl 

MS  : molecular sieves 

NBS  : N-bromosuccinimide 

NIS  : N-iodosuccinimide 

MNBA  : 2-methyl-6-nitrobenzoic anhydride 

Ph  : phenyl 

SE  : 2-(trimethylsilyl)ethyl 

TBAF  : n-tetrabutylammonium fluoride 

TBDPS  : tert-butyldiphenylsilyl 

TEA  : triethylamine 

TES  : triethylsilyl 

Tf  : trifluoromethanesulfonyl 

TFA  : trifluoroacetic acid 

TIPDS  : tetraisopropyldisiloxyanylidene 

TIPS  : triisopropylsilyl 

TMEDA  : tetramethylethylenediamine 

TMS  : trimethylsilyl 

Troc  : 2,2,2-trichloroethoxycarbonyl 
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di-Bn 116 di-TIPS 17 NIS/TfOH

Table 1 Entry 
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ºC di-Bn di-TIPS  
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4,6  (TTable 2) 4,6 Bn

MPM TBDPS Ac 23 28 29

Entry 1 4,6 MPM

Bn

1,2-trans- 4 6

Ac 1,2-trans-

 (Entry 3, 5, 6) 6 TBDPS  

(Entry 2) - -

 Entry 7 9 4
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 (TTable 3)

Entry 1 2 0 ºC

1,2-trans-

0 ºC

Entry 3

Entry 1 Entry 2 1,2-trans-

17 -80 ºC

 (Entry 4) 

Entry 5

18 1,2-cis-  

  

                                                   
17 a) R. R. Schmidt, E. Rücker, Tetrahedron Lett. 11980, 21, 1421-1424. 
  b) S. Hashimoto, M. Hayashi, R. Noyori, Tetrahedron Lett. 11984, 25, 1379-1382. 
18 A. Ishiwata, Y. Munemura, Y. Ito, Tetrahedron 22008, 64, 92-102. 
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3 Entry 1 NIS

1.5 0.9 69%

/ 3/97 TfOH  (TTable 1, Entry 6) 1,2-trans-

- 1,2-trans-

- 37 33% Entry 2 3

-40 ºC 0 ºC Entry 2 3 Entry 

1 TfOH  (TTable 1, Entry 7, 8)

0 ºC - 37 Entry 4

TMSOTf TfOH  (TTable 1, Entry 7) 



 

-20- 
 

Entry 5 -

1,2-trans- Tf2NH19

Entry 6 NOBF4
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-24- 
 

di-Bn  (Entry 3, 6)  (Entry 1, 

2, 4, 5, 7, 8, 9) -

 

  



 

-25- 
 

TTable 6 

 

 

 

 

 

 



 

-26- 
 

TTable 7 

 

 

 

 

 

 

6 TBDPS 24

1,2-cis- 1,2-trans-

 (TTable 2, Entry 2) Fig. 2 TLC 2

1,2-cis-

1,2-trans- 9

17 / 4/96

24



 

-27- 
 

6-TBDPS  (TTable 8) Entry 2

Entry 1 1,2-cis- 1,2-trans- 12

TLC 1,2-cis-

28% Entry 

3 67

Entry 

4 2,3 TIPDS 68

 

6 TBDPS o-Xylylene

24  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

-28- 
 

 
FFig. 2 24 TLC  

 

Table 8 

 

 

exo endo 2  (FFig. 

3) exo



 

-29- 
 

endo

exo

2,3-trans-N-

endo

9 endo

exo 6 TBDPS

 

 

 

Fig. 3 exo endo  

 

2,3-  

2,3-  

 

o-Xylylene 1,2-trans-

o-Xylylene Bn

o-Xylylene

p-

2,3 2,3-  (NDM) 



 

-30- 
 

 

2,3- 771

72  (SScheme 4) 72 4 2,3

2,3- 6 Bn

75  (SScheme 5)  

 

 

Scheme 4  

 

 

Scheme 5 

 

75 -80 ºC  (SScheme 6)

o-Xylylene

 



 

-31- 
 

 

Scheme 6 

 

2,3-  

 

75 1,2-trans-

NDM 16 77

NDM TFA/Toluene = 10/1 22

 (TTable 9, Entry 33)  

Table 9 

 

 

 

                                                   
22 Y. Li, X. Liu, Chem. Commun. 2014,  50, 3155-3158. 
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12% Entry 1 40%
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23 Y. Oikawa, T. Yoshioka, O. Yonemitsu, Tetrahedron Lett. 11982, 23, 885-888. 
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Lett. 22000, 41, 169-173. 
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28 S. L. Schreiber, N. Ikemoto, J. Am. Chem. Soc. 11992, 114, 2524- 2536.  
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Woerpel 29

SbCl6 1H NMR

                                                   
29 a) S. Chamberland, J. W. Ziller, K. A. Woerpel, J. Am. Chem. Soc. 22005, 127, 

5322-5323. 
  b) M. T. Yang, K. A. Woerpel, J. Org. Chem. 22009, 74, 545-553. 
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2- 1H NMR

Woerpel

 

 

 

SScheme 7 

 

o-Xylylene 12

Dess-Martin 86

Et3OSbCl6 87  (TTable 13)  

 

 

                                                   
30 A. Martin, A. Arda, J. Désiré, A. Martin-Mingot, N. Probst, P. Sinaÿ, J. 

Jiménez-Barbero, S. Thibaudeau, Y. Blériot, Nat. Chem. 22016, 8, 186-191.  
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NMR
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NMR 1.5
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Fig. 5 -80  ºC o-Xylylene 1H NMR (4.20 ppm - 3.65 ppm)  

 

 

Fig. 6 -80  ºC o-Xylylene 1H NMR (8.00 ppm - 3.00 ppm) 
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Fig. 7 -80  ºC di-Bn 1H NMR (4.35 ppm - 3.60 ppm) 

 

 

 

Fig. 8 -80  ºC di-Bn 1H NMR (8.00 ppm - 3.00 ppm) 
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o-Xylylene 2, 3 3, 4 4, 5 10 Hz

180 o-Xylylene

-80 ºC 4H3  (FFig. 9)

4H3

 

 

 

Fig. 9 -80  ºC o-Xylylene  

 

 (DFT)  

 

 (DFT) 

DFT GAUSSIAN 0931 B3LYP32

6-311G(d) Polarizable Continuum 

Model (PCM) 

GaussView 533  

DFT Fig 10 1H NMR 4H3

                                                   
31 M. J. Frisch, G. W. Trucks, H. B Schlegel, G. E Scuseria, M. A. Robb, J. R. Cheeseman, G. Scalmani, V. Barone, B. 

Mennucci, G. A. Petersson, H. Nakatsuji, M. Caricato, X. Li, H. P.Hratchain, A. F. Izmaylov, J. Bloino, G. Zheng, 
J. L. Sonnenberg, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. 
Kitao, H. Nakai, T. Vreven, J. A. Montgomery, Jr., J. E. Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E. Brothers, 
K. N. Kudin, V. N. Staroverov. T. Keith, R. Kobayashi, J. Normand, K. Raghavachari, A. Rendell, J. C. Burant, S. 
S. Iyengar, J. Tomasi, M. Cossi, N. Rega, J. M. Millam, M. Klene, J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J. 
Jaramillo, R. Gomperts, R. E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski, R. L. 
Martin, K. Morokuma, V. G. Zakrzewski, G. A. Voth, P. Salvador, J. J. Dannenberg, S. Dapprich, A. D. Daniels, O. 
Farkas, J. B. Foresman, J. V. Ortiz, J. Cioslowski and D. J. Fox, Gaussian 09, Revision B.01; Gaussian, Inc.: 
Wallingford CT, 22010. 

32 A. D. Becke, J. Chem. Phys. 11993, 98, 5648-5642. 
33 R. Dennington, T. Keith, J. Millam, GaussView, Version 5; Semichem Inc.: Shawnee Mission, KS, 2009. 
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1,2-trans-  

2,3 4H3
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C=O 107 º Bürgi-Dunitz

pseudo-equatorial 2 C-O

1,2-trans-

 (FFig. 11)
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TfO- Tf2N- - -

1,2-cis-

 

 

 

Fig. 11 4H3  
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2,3- 1,2-trans-

o-Xylylene 1) 2) 4,6

3) 4  

1,2-trans-

2,3-  

1H NMR  (DFT) 

-80 ºC 4H3

4H3

1,2-trans-  

1,2-trans-
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 (CH2Cl2, toluene, THF, CH3CN, DMF, pyridine) Kanto Chemical Co. Inc.

Wako Chemicals Inc. 300 

C 2 TLC Merck TLC (Silica Gel 60F254 on 

glass plate) UV  (254 nm)  (10 % H2SO4 in 

EtOH, phosphomolybdic acid solution 5 wt.% in EtOH, phosphomolybdic acid solution 

20 wt.% in EtOH) Fuji 

Silysia Co. Silica gel (80 mesh, 300 mesh) 100-200

Sephadex (Pharmacia LH-20) 

 ( ) 

1H NMR 13C NMR Bruker (500 MHz) 

 (Tetramethylsilane) δ  (ppm) 

 ( s = singlet, d = doublet, t = triplet, 

q = quartet, dd = double doublet, td = triple doublet, m = multiplet and/or multiple 

resonances) Bruker micrOTOF (ESI-TOF MS) positive-ion 

Holiba SEPA-300

 ( )  

  



 

-48- 
 

 

Phenyl 4,6-O-bbenzylidene-2,3-O-((1,1,3,3-tetraisopropyldisiloxanylidene)-1-thio 

- -D-glucopyranoside (7) 

Ar 4 (3.00 g, 8.30 mmol) DMF (83.0 L) 

1,3-dichloro-1,1,3,3-tetraisopropyldisiloxane (7.70 mL, 25.0 mmol)  imidazole (3.40 

g, 50.0 mmol) 50 C 30 TLC 

(EtOAc/n-Hexane = 1/3) 

EtOAc  ( )  ( ) 

 (EtOAc/n-Hexane = 1/15) 

7 (5.00 g, quant.) [ ]D -16.0 ° (c 1.0, CHCl3); 1H 

NMR (500 MHz, CDCl3) δ 7.58-7.18 (m, 10 H, 2 Ph), 5.57 (s, 1 H, >CHPh), 4.71 (d, 1 H, 

J1,2 = 9.5 Hz, H-1), 4.36 (dd, 1 H, J5,6a = 5.0 Hz, Jgem = 10.5 Hz, H-6a), 3.89 (t, 1 H, J2,3 = 

J3,4 = 9.5 Hz, H-3), 3.79 (t, 1 H, J5,6b = 10.5 Hz, H-6b), 3.72 (t, 1 H, H-2), 3.59 (t, 1 H, J4,5 

= 9.5 Hz, H-4), 3.44 (td, 1 H, H-5), 1.18-0.86 (m, 28 H, 4 iPr); 13C NMR (125 MHz, CDCl3) 

δ 137.5, 134.2, 131.7, 128.9, 128.7, 128.1, 128.1, 127.5, 125.9, 101.0, 89.8, 80.3, 77.8, 76.5, 

70.6, 68.7, 17.5, 17.4, 17.2, 17.2, 17.2, 17.1, 17.0, 12.9, 12.8, 12.3; HRMS (ESI) m/z: 

found [M+Na]+ 625.2244, C31H46O6SSi2 calcd for [M+Na]+ 625.2246. 

 

 

Phenyl 4-O-bbenzyl-2,3-O-((1,1,3,3-tetraisopropyldisiloxanylidene)-1-thio 

- -D-glucopyranoside (8) 



 

-49- 
 

Ar molecular sieves 4Å (1.00 g) 77 (1.00 g, 1.70 

mmol) CH2Cl2 (16.0 mL) 30 -80 C  

dichlorophenylborane (650 μL, 4.40 mmol) triethylsilane (680 μL, 4.40 mmol) 

5.5 TLC (EtOAc/n-Hexane = 1/3) Et3N  

MeOH CHCl3

 ( )  (

)  

(EtOAc/n-Hexane = 1/7) 8 (1.00 g, quant.) [ ]D 

-11.5 ° (c 0.7, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.47-7.23 (m, 10 H, 2 Ph), 4.95 (d, 1 

H, Jgem = 11.5 Hz, PhCH2), 4.65 (d, 1 H, J1,2 = 9.5 Hz, H-1), 4.64 (d, 1 H, PhCH2), 3.87 (t, 

1 H, J2,3 = J3,4 = 8.5 Hz, H-3), 3.80 (td, 1 H, J5,6a = 3.0 Hz, J6a,OH = 7.0 Hz, Jgem = 10.0 Hz, 

H-6a), 3.66 (dd, 1 H, H-2), 3.61 (m, 1 H, H-6b), 3.49 (t, 1 H, J4,5 = 8.5 Hz, H-4), 3.37-3.33 

(m, 1 H, H-5), 1.78 (t, 1 H, J6b,OH = 7.0 Hz, OH), 1.17-0.97 (m, 28 H, 4 iPr); 13C NMR (125 

MHz, CDCl3) δ 138.0, 134.3, 131.4, 128.9, 128.5, 128.3, 127.9, 127.3, 88.4, 82.2, 78.9, 

77.7, 75.8, 75.4, 62.4, 17.6, 17.5, 17.5, 17.5, 17.3, 17.2, 17.2, 12.9, 12.8, 12.3; HRMS (ESI) 

m/z: found [M+Na]+ 672.2602, C32H48O7SSi2 calcd for [M+Na]+ 672.2602. 

 

 

Phenyl 4,6-di-O-bbenzyl-2,3-O-((1,1,3,3-tetraisopropyldisiloxanylidene)-1-thio 

- -D-glucopyranoside (9) 

Ar 8 (350 mg, 579 μmol) DMF (2.90 mL) benzyl 

bromide (344 μL, 2.90 mmol)  sodium hydride (60.4 mg, 868 μmol) -20 C
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4.0 TLC (EtOAc/n-Hexane = 1/3) MeOH

EtOAc  (

)  ( ) 

 (EtOAc/n-Hexane = 1/30) 99 (320 mg, 79%) 

[ ]D -16.5 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.68-7.18 (m, 15 H, 3 

Ph), 4.93 (d, 1 H, Jgem = 11.0 Hz, PhCH2), 4.61 (d, 1 H, J1,2 = 9.5 Hz, H-1), 4.57 (d, 1 H, 

PhCH2), 4.59 (d, 1 H, Jgem = 12.5 Hz, PhCH2), 4.50 (d, 1 H, PhCH2), 3.84 (t, 1 H, J2,3 = J3,4 

= 9.0 Hz, H-3), 3.74-3.69 (m, 2 H, H-2, H-5), 3.64 (dd, 1 H, J5,6a = 4.5 Hz, Jgem = 10.5 Hz, 

H-6a), 3.54 (t, 1 H, J4,5 = 9.0 Hz, H-4), 3.47 (dd, 1 H, J5,6b = 5.0 Hz, H-6b), 1.15-0.98 (m, 

28 H, 4 iPr); 13C NMR (125 MHz, CDCl3) δ 138.3, 138.2, 134.9, 131.3, 128.8, 128.3, 128.1, 

127.7, 127.7, 127.5, 127.0, 88.5, 82.3, 80.0, 78.8, 77.6, 75.7, 75.4, 73.4, 69.2, 30.9, 17.6, 

17.5, 17.5, 17.3, 17.3, 17.3, 17.2, 12.9, 12.8, 12.3, 12.3; HRMS (ESI) m/z: found [M+Na]+ 

717.3075, C32H48O7SSi2 calcd for [M+Na]+ 717.3072. 

 

 

Phenyl 4,6-O-bbenzylidene-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (10) 

Ar 4 (5.00 g, 12.8 mmol) DMF (256 mL) sodium 

hydride (2.60 g, 64.0 mmol) 30

- ’-dibromo-o-xylene (3.80 g, 14.1 mmol) 11.5

TLC (EtOAc/n-Hexane = 1/3) MeOH

EtOAc  ( )  ( ) 

 (CHCl3/Toluene = 1/1) 
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110 (5.00 g, 84%) [ ]D +6.5 ° (c 1.0, CHCl3); 1H NMR (500 

MHz, CDCl3) δ 7.55-7.12 (m, 14 H, 3 Ar), 5.51 (s, 1 H, >CHPh), 5.18 (d, 1 H, Jgem = 13.5 

Hz, ArCH2), 5.15 (d, 1 H, Jgem = 9.5 Hz, ArCH2), 5.12 (d, 1 H, ArCH2), 4.89 (d, 1 H, 

ArCH2), 4.71 (d, 1 H, J1,2 = 9.5 Hz, H-1), 4.34 (dd, 1 H, J5,6a = 4.5 Hz, Jgem = 10.5 Hz, 

H-6a), 3.82 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 3.73 (t, 1 H, J5,6b = 10.5 Hz, H-6b), 3.53 (t, 1 

H, J4,5 = 9.0 Hz, H-4), 3.50-3.46 (m, 2 H, H-2, H-5); 13C NMR (125 MHz, CDCl3) δ 139.0, 

137.1, 136.6, 136.4, 132.9, 132.3, 131.3, 129.1, 129.1, 129.0, 128.3, 128.1, 127.9, 127.2, 

126.4, 120.9, 101.8, 87.7, 81.4, 79.4, 79.3, 79.3, 73.5, 73.0, 72.4, 70.3, 68.6; HRMS (ESI) 

m/z: found [M+Na]+ 485.1391, C27H26O5S calcd for [M+Na]+ 485.1393. 

 

 

Phenyl 4-O-bbenzyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (11) 

Ar molecular sieves 4Å (350 mg) 10 (1.00 g, 1.70 

mmol) CH2Cl2 (7.20 mL) 30 -80 C

dichlorophenylborane (334 μL, 2.58 mmol) triethylsilane (265 μL, 2.58 mmol) 

1.0 TLC (EtOAc/n-Hexane = 1/3) Et3N  

MeOH CHCl3

 ( )  (

)  

(EtOAc/n-Hexane = 1/7) 11 (323 mg, 92%) [ ]D 

+50.3 ° (c 2.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.37-7.12 (m, 14 H, 3 Ar), 5.18 (d, 1 

H, Jgem = 13.0 Hz, ArCH2), 5.11 (s, 1 H, ArCH2), 5.10 (s, 1 H, ArCH2), 4.94 (d, 1 H, Jgem = 
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11.0 Hz, ArCH2), 4.85 (d, 1 H, ArCH2), 4.66 (d, 1 H, ArCH2), 4.63 (d, 1 H, J1,2 = 9.5 Hz, 

H-1), 3.83 (m, 1 H, H-6a), 3.72 (t, 1 H, J2,3 = J3,4 = 8.5 Hz, H-3), 3.62 (m, 1 H, H-6b), 3.45 

(t, 1 H, J4,5 = 8.5 Hz, H-4), 3.37-3.36 (m, 2 H, H-2, H-5), 1.84 (t, 1 H, J6a,OH = J6b,OH = 5.0 

Hz, OH); 13C NMR (125 MHz, CDCl3) δ 138.3, 136.8, 136.6, 133.1, 131.9, 130.7, 129.3, 

129.0, 128.5, 128.3, 128.2, 128.1, 128.0, 127.9, 127.7, 86.6, 86.0, 79.6, 79.0, 76.7, 75.0, 

73.1, 73.0, 62.4; HRMS (ESI) m/z: found [M+Na]+ 487.1554, C34H34O5S calcd for 

[M+Na]+ 487.1550. 

 

 

Phenyl 4,6-di-O-bbenzyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (12) 

Ar 11 (331 mg, 713 μmol) DMF (3.60 mL) sodium 

hydride (42.8 mg, 1.07 mmol) -20 C 30 benzyl bromide 

(423 μL, 3.56 mmol) 2.0 TLC (EtOAc/n-Hexane = 1/3) 

MeOH EtOAc

 ( )  ( )  

 (EtOAc/Toluene = 1/10) 12 (395 mg, 

quant.) [ ]D +22.1 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 

7.73-7.11 (m, 19 H, 3 Ar), 5.17 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.09 (s, 2 H, 2 ArCH2), 

4.92 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.90 (d, 1 H, ArCH2), 4.59 (d, 1 H, J1,2 = 10.0 Hz, 

H-1), 4.56 (d, 2 H, Jgem = 15.5 Hz, 2 ArCH2), 4.50 (d, 1 H, ArCH2), 3.76 (d, 1 H, Jgem = 

10.5 Hz, H-6a), 3.70 (t, 1 H, J 2,3 = J 3,4 = 8.5 Hz, H-3), 3.66 (dd, 1 H, J5,6b = 4.5 Hz, H-6b), 

3.51 (t, 1 H, J4,5 = 8.5 Hz, H-4), 3.47 (m, 1 H, H-5), 3.40 (t, 1 H, H-2); 13C NMR (125 MHz, 
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CDCl3) δ 138.3, 138.2, 134.9, 131.3, 128.8, 128.3, 128.1, 127.7, 127.7, 127.5, 127.0, 88.5, 

82.3, 78.8, 77.9, 75.6, 75.4, 73.4, 69.2, 30.9, 17.6, 17.5, 17.5, 17.3, 17.3, 17.2, 17.2, 12.9, 

12.8, 12.3, 12.3; HRMS (ESI) m/z: found [M+Na]+ 577.2016, C34H34O5S calcd for 

[M+Na]+ 577.2019. 

 

 
Phenyl 44,6-di-O-bbenzyl-2,3-O-((2’,3’-dimethoxybutane-2’,3’-diyl)-

-D-glucopyranoside (15) 

Ar 14 (53.7 mg, 119 μmol) MeOH (600 μL) 

butane-2,3-dione (79.0 μL, 890 μmol) BF3∙OEt2 (12.7 μL, 11.9 μmol) trimethyl 

orthoformate (104 μL, 950 μmol) 42 TLC 

(EtOAc/Toluene = 1/10) 

 (EtOAc/n-Hexane = 1/10  1/3) 15 (64.4 mg, 84%) 

[ ]D -92.2 ° (c 0.9, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.56-7.19 (m, 

15 H, 3 Ph), 4.92 (d, 1 H, Jgem = 11.0 Hz, PhCH2), 4.74 (d, 1 H, J1,2 = 9.5 Hz, H-1), 4.58 (d, 

1 H, Jgem = 12.0 Hz, PhCH2), 4.57 (d, 1 H, PhCH2), 4.51 (d, 1 H, PhCH2), 3.92 (t, 1 H, J2,3 

= J3,4 = 9.5 Hz, H-3), 3.78-3.68 (m, 4 H, H-2, H-4, H-6a, H-6b), 3.53 (m, 1 H, H-5), 3.29 (s, 

3 H, OCH3), 3.20 (s, 3 H, OCH3), 1.35-1.34 (2 s, 6 H, 2 CH3); 13C NMR (125 MHz, CDCl3) 

δ 138.4, 138.3, 133.5, 131.6, 128.7, 128.3, 128.3, 128.0, 127.7, 127.6, 127.5, 127.2, 100.1, 

99.5, 84.8, 79.5, 77.6, 75.5, 75.0, 74.6, 73.4, 69.1, 68.0, 48.1, 47.9, 17.8, 17.6; HRMS (ESI) 

m/z: found [M+Na]+ 589.2230, C31H38O7S calcd for [M+Na]+ 589.2230. 
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Phenyl 4,6-O-bbenzylidene-1-thio-2,3-di-O-ttriisopropylsilyl- -D-glucopyranoside 

Ar 4  (34.5 mg, 95.7 μmol) 2,6-lutidine (900 μL) 

TIPSOTf (771 μL, 2.87 mmol) 100 C 10

TLC (EtOAc/n-Hexane = 1/10) 

EtOAc  ( )  (

)  (Sephadex LH-20; 

CHCl3/MeOH = 1/1)  (EtOAc/n-Hexane = 

1/100) phenyl 4,6-O-bbenzylidene-1-thio-2,3-di-O-ttriisopropylsilyl 

- -D-glucopyranoside (76 mg, 79%) [ ]D -108.5 ° (c 1.0, 

CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.50-7.23 (m, 10 H, 2 Ph), 5.50 (s, 1 H, >CHPh), 

5.26 (d, 1 H, J1,2 = 4.0 Hz, H-1), 4.34 (dd, 1 H, J5,6a = 5.0 Hz, Jgem = 10.0 Hz, H-6a), 4.27 

(dd, 1 H, J5,6b = 6.0 Hz, H-6b), 4.22 (t, 1 H, J2,3 = 4.0 Hz, H-2), 4.65 (m, 1 H, H-3), 4.01 (dd, 

1 H, J4,5 = 10.0 Hz, H-5), 3.74 (t, 1 H, J 3,4 = 10.0 Hz, H-4), 1.18-1.11 (m, 42 H, 6 iPr); 13C 

NMR (125 MHz, CDCl3) δ 137.5, 135.9, 131.2, 131.1, 129.1, 128.9, 128.1, 128.1, 127.1, 

127.1, 126.4, 126.2, 102.0, 101.8, 88.5, 87.7, 82.2, 81.8, 77.4, 76.9, 76.7, 76.4, 70.1, 69.8, 

66.4, 65.2, 18.8, 18.3, 18.2, 18.2, 18.2, 18.1, 17.9, 17.9, 17.8, 17.8, 17.2, 14.7, 13.2, 12.9, 

12.9; HRMS (ESI) m/z: found [M+Na]+ 695.3596, C37H60O5SSi2 calcd for [M+Na]+ 

695.3592. 

 



 

-55- 
 

 

Phenyl 4,6-di-O-bbenzyl-1-thio-2,3-di-O-ttriisopropylsilyl- -D-glucopyranoside (17) 

Ar molecular sieves 4Å (1.84 g) phenyl 

4,6-O-bbenzylidene-1-thio-2,3-di-O-ttriisopropylsilyl- -D-glucopyranoside (1.84 g, 2.73 

mmol) CH2Cl2 (27.3 mL) 30 -80 C

dichlorophenylborane (1.21 mL, 9.30 mmol) triethylsilane (1.31 mL, 8.19 mmol) 

5.5 TLC (EtOAc/n-Hexane = 1/3) Et3N  

MeOH CHCl3

 ( )  (

)  

(EtOAc/n-Hexane = 1/10)  (10 ) 

DMF (7.40 mL) -20 C sodium hydride (88.8 mg, 2.22 mmol) 

30 benzyl bromide (879 μL, 7.14 mmol) 4.0

TLC (EtOAc/n-Hexane = 1/3) MeOH

EtOAc  ( )  (

)  

(EtOAc/n-Hexane = 1/30) 17 (1.00 g, 99%) 

[ ]D -245.9 ° (c 2.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.52-7.18 (m, 15 H, 3 Ph), 5.19 

(d, 1 H, J1,2 = 2.5 Hz, H-1), 4.65 (d, 1 H, Jgem = 11.5 Hz, PhCH2), 4.58 (s, 2 H, PhCH2), 

4.54 (d, 1 H, PhCH2), 4.25-4.22 (m, 2 H, H-2, H-5), 4.12-4.11 (m, 1 H, H-3), 3.81-3.75 (m, 

3 H, H-4, H-6a, H-6b), 1.11-0.96 (m, 42 H, 6 iPr); 13C NMR (125 MHz, CDCl3) δ 138.6, 

138.5, 137.0, 130.1, 128.7, 128.2, 128.1, 127.6, 127.5, 127.5, 127.3, 127.3, 126.4, 88.4, 



 

-56- 
 

88.2, 78.1, 77.6, 76.4, 76.3, 75.6, 75.4, 74.1, 73.2, 71.9, 71.2, 18.8, 18.3, 18.2, 18.1, 18.1, 

17.9, 17.8, 17.2, 14.5, 12.9, 12.9, 12.7, 12.6, 12.5, 12.2; HRMS (ESI) m/z: found [M+Na]+ 

787.4219, C33H50O7SSi2 calcd for [M+Na]+ 787.4218. 

 

 

Phenyl 1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside  

Ar 10 (4.00 g, 8.70 mmol) CH2Cl2 (130 mL) 80% 

 (130 mL) 80 ºC 18

TLC (EtOAc/n-Hexane = 1/2) CHCl3  (

)  ( ) 

 (EtOAc/n-Hexane = 1/2) phenyl 

1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (3.02 g, 92%) [ ]D 

+31.1 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.56-7.05 (m, 9 H, 2 Ar), 5.31 (d, 1 H, 

Jgem = 12.5 Hz, ArCH2), 5.27 (d, 1 H, Jgem = 15.5 Hz, ArCH2), 5.03 (d, 1 H, ArCH2), 4.78 (d, 

1 H, ArCH2), 4.69 (d, 1 H, J1,2 = 9.0 Hz, H-1), 3.89 (td, 1 H, J5,6a = 3.5 Hz, J6a,OH = 6.5 Hz, 

Jgem = 12.0 Hz, H-6a), 3.74 (td, 1 H, J5,6b = J6b,OH = 6.5 Hz, H-6b), 3.58 (t, 1 H, J2,3 = J3,4 = 

9.0 Hz, H-3), 3.49 (td, 1 H, J4,5 = 9.0 Hz, H-5), 3.42 (m, 1 H, H-4), 3.35 (t, 1 H, H-2), 2.64 

(d, 1 H, OH), 2.05 (t, 1 H, OH); 13C NMR (125 MHz, CDCl3) δ 136.7, 136.4, 133.3, 132.0, 

131.7, 129.0, 128.5, 128.2, 127.9, 127.7, 87.2, 84.7, 78.9, 78.9, 73.2, 72.3, 69.9, 62.8; 

HRMS (ESI) m/z: found [M+Na]+ 397.1078, C36H38O7S calcd for [M+Na]+ 397.1080.  
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Phenyl 4,6-di-O-p-methoxybenzyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (23) 

Ar phenyl 1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (200 mg, 535 

μmol) DMF (5.30 mL) sodium hydride (64.2 mg, 1.60 mmol) 

30 p-MPMCl (374 μL, 3.61 mmol) 26

TLC (EtOAc/n-Hexane = 1/3) MeOH

EtOAc  ( )  (

)  

(EtOAc/Toluene = 1/8) 23 (258 mg, 79%)  

[ ]D +21.0 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.57-6.84 (m, 17 H, 3 Ar), 5.18 

(d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.10 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 5.07 (d, 1 H, ArCH2), 

4.65 (d, 1 H, ArCH2), 4.81 (d, 1 H, Jgem = 10.5 Hz, ArCH2), 4.57 (d, 1 H, J1,2 = 10.0 Hz, 

H-1), 4.50 (d, 1 H, Jgem = 11.5 Hz, ArCH2,), 4.49 (d, 1 H, ArCH2), 4.43 (d, 1 H, ArCH2), 

3.81 (s, 3 H, OCH3), 3.79 (s, 3 H, OCH3), 3.72-3.66 (m, 2 H, H-3, H-6a), 3.61 (dd, 1 H, 

J5,6b = 5.0 Hz, Jgem = 11.5 Hz, H-6b), 3.47 (t, 1 H, J3,4 = J4,5 = 9.5 Hz, H-4), 3.43 (m, 1 H, 

H-5), 3.39 (dd, 1 H, J2,3 = 9.5 Hz, H-2); 13C NMR (125 MHz, CDCl3) δ 159.3, 159.2, 136.8, 

136.7, 133.6, 131.9, 130.6, 130.6, 130.4, 129.6, 129.3, 129.3, 128.8, 128.0, 127.9, 127.3, 

113.7, 113.7, 86.5, 86.1, 79.5, 78.9, 76.4, 74.6, 73.0, 68.7, 55.2, 55.2, 29.7; HRMS (ESI) 

m/z: found [M+Na]+ 637.2228, C36H38O7S calcd for [M+Na]+ 637.2230. 
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Phenyl 4-O-bbenzyl-6-O-tert-butyldiphenylsilyl-1-thio-2,3-O-((o-xylylene) 

- -D-glucopyranoside (24) 

Ar 11 (189 mg, 407 μmol) DMF (4.50 mL) TBDPSCl 

(469 μL, 1.83 mmol) imidazole (249 μL, 3.65 mmol) 2.0

TLC (EtOAc/n-Hexane = 1/3) MeOH

EtOAc  ( )  ( ) 

 (Sephadex LH-20; CHCl3/MeOH = 1/1) 

 (EtOAc/n-Hexane = 1/30) 24 

(316 mg, 96%) [ ]D +6.3 ° (c 0.8, CHCl3); 1H NMR (500 MHz, 

CDCl3) δ 7.60-7.12 (m, 24 H, 5 Ar), 5.18 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.10 (d, 1 H, Jgem 

= 14.5 Hz, ArCH2), 5.07 (d, 1 H, ArCH2), 4.94 (d, 1 H, ArCH2), 4.94 (d, 1 H, Jgem = 11.5 Hz, 

ArCH2), 4.65 (d, 1 H, ArCH2), 4.63 (d, 1 H, J1,2 = 10.0 Hz, H-1), 3.94 (dd, 1 H, J5,6a = 2.0 

Hz, Jgem = 11.5 Hz, H-6a), 3.88 (dd, 1 H, J5,6b = 4.0 Hz, H-6b), 3.71 (t, 1 H, J2,3 = J3,4 = 9.5 

Hz, H-3), 3.64 (t, 1 H, J4,5 = 9.5 Hz, H-4), 3.43-3.39 (m, 2 H, H-2, H-5), 1.04 (s, 9 H, tBu); 

13C NMR (125 MHz, CDCl3) δ 138.4, 136.8, 136.7, 135.8, 135.6, 133.7, 133.5, 133.0, 131.9, 

130.5, 129.6, 129.6, 129.3, 128.8, 128.4, 128.1, 127.9, 127.7, 127.6, 127.6, 127.3, 86.5, 

86.3, 79.7, 79.7, 76.4, 75.1, 73.2, 73.0, 62.9, 19.2; HRMS (ESI) m/z: found [M+Na]+ 

725.2726, C43H46O5SSi calcd for [M+Na]+ 725.2727. 
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Phenyl 6-O-aacetyl-4-O-bbenzyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (25) 

Ar 11 (300 mg, 646 μmol) pyridine (2.20 mL) acetic 

anhydride (305 μL, 3.23 mmol) DMAP (7.30 mg, 64.6 μmol) 

30 TLC (EtOAc/n-Hexane = 1/3) MeOH

EtOAc  (2 M )  (

)  

(EtOAc/n-Hexane = 1/10) 25 (295 mg, 90%) 

[ ]D +22.8 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.54-7.12 (m, 14 H, 3 Ar), 5.21 

(d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.13 (d, 1 H, Jgem = 15.0 Hz, ArCH2), 5.09 (d, 1 H, ArCH2), 

4.95 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.58 (d, 1 H, ArCH2), 4.62 (d, 1 H, ArCH2), 4.58 (d, 1 

H, J1,2 = 9.5 Hz, H-1), 4.34 (dd, 1 H, J5,6a = 2.0 Hz, Jgem = 12.0 Hz, H-6a), 4.16 (dd, 1 H, 

J5,6b = 6.0 Hz, H-6b), 3.73 (t, 1 H, J2,3 = J3,4 = 8.5 Hz, H-3), 3.52 (m, 1 H, H-5), 3.44-3.37 

(m, 2 H, H-2, H-4), 2.00 (s, 3 H, Ac); 13C NMR (125 MHz, CDCl3) δ 170.6, 138.1, 136.7, 

136.7, 133.4, 132.1, 131.1, 130.0, 128.8, 128.5, 128.3, 128.2, 128.0, 128.0, 127.6, 86.7, 

86.1, 79.5, 77.3, 77.1, 76.8, 76.7, 76.4, 75.0, 73.1, 72.9, 63.4, 20.8; HRMS (ESI) m/z: 

found [M+Na]+ 529.1653, C29H30O6S2 calcd for [M+Na]+ 529.1655. 
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Phenyl 6-O-bbenzyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside  

Ar molecular sieves 4Å (28.1 mg) 10 (64.6 mg, 

60.8 μmol) CH2Cl2 (7.20 mL) 30 -80 ºC

TfOH (17.5 μL, 182 μmol) triethylsilane (32.0 μL, 182 mmol) 3.0

TLC (EtOAc/n-Hexane = 1/3) Et3N  MeOH

CHCl3

 ( )  ( ) 

 (EtOAc/n-Hexane = 1/7) 

phenyl 6-O-bbenzyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (21.7 mg, 

77%) [ ]D +18.5° (c 2.2, CHCl3); 1H NMR (500 MHz, CDCl3) δ 

7.57-7.07 (m, 14 H, 3 Ar), 5.26 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.19 (d, 1 H, Jgem = 15.0 

Hz, ArCH2), 5.04 (d, 1 H, ArCH2), 4.81 (d, 1 H, ArCH2), 4.65 (d, 1 H, J1,2 = 10.0 Hz, H-1), 

4.56 (s, 2 H, ArCH2), 3.79 (dd, 1 H, J5,6a = 3.5 Hz, Jgem = 11.0 Hz, H-6a), 3.72 (dd, 1 H, 

J5,6b = 5.0 Hz, H-6b), 3.58-3.52 (m, 3 H, H-3, H-4, H-5), 3.37 (dd, 1 H, J2,3 = 10.0 Hz, H-2), 

2.78 (s, 1 H, OH); 13C NMR (125 MHz, CDCl3) δ 138.0, 136.7, 131.8, 131.8, 128.9, 128.4, 

128.4, 127.9, 127.7, 127.6, 127.5, 87.2, 84.7, 78.7, 78.0, 73.6, 73.2, 72.4, 70.6, 70.3; 

HRMS (ESI) m/z: found [M+Na]+ 487.1549, C34H34O5S calcd for [M+Na]+ 487.1550. 
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Phenyl 6-O-bbenzyl-4-O-tert-butyldiphenylsilyl-1-thio-2,3-O-((o-xylylene) 

- -D-glucopyranoside (26) 

Ar phenyl 6-O-bbenzyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside 

(109 mg, 223 μmol) DMF (2.20 mL) TBDPSCl (678 μL, 2.68 mmol) 

imidazole (167 mg, 2.45 mmol) 60 ºC 19

80 ºC  82 TLC (EtOAc/n-Hexane = 1/3) 

MeOH EtOAc  ( )  

( )  

(Sephadex LH-20; CHCl3/MeOH = 1/1)  

(EtOAc/n-Hexane = 1/15) 26 (151 mg, 94%) 

[ ]D +363.9 ° (c 0.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.75-6.84 (m, 24 H, 5 Ar), 5.13 

(d, 1 H, Jgem = 15.5 Hz, ArCH2), 4.87 (d, 1 H, ArCH2), 4.66 (d, 1 H, J1,2 = 10.0 Hz, H-1), 

4.57 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 4.49 (d, 1 H, Jgem = 11.5 Hz, ArCH2), 4.43 (d, 1 H, 

ArCH2), 3.88 (dd, 1 H, J5,6a = 1.0 Hz, Jgem = 10.5 Hz, H-6a), 3.65 (m, 1 H, H-4), 3.57-3.53 

(m, 3 H, H-3, H-5, H-6b), 3.47 (d, 1 H, ArCH2), 3.16 (m, 1 H, H-2), 0.99 (s, 9 H, tBu); 13C 

NMR (125 MHz, CDCl3) δ 138.4, 136.7, 136.6, 136.1, 135.4, 135.2, 134.8, 134.4, 133.3, 

132.4, 131.1, 129.4, 129.0, 128.9, 128.2, 128.0, 127.7, 127.6, 127.4, 127.3, 127.3, 127.2, 

127.2, 87.3, 84.6, 80.1, 79.4, 73.3, 71.1, 70.5, 70.0, 27.1, 26.5, 19.6; HRMS (ESI) m/z: 

found [M+Na]+ 725.2726, C43H46O5SSi calcd for [M+Na]+ 725.2727.  
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Phenyl 4-O-aacetyl-6-O-bbenzyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (27) 

Ar phenyl 6-O-bbenzyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside 

(109 mg, 223 μmol) pyridine (2.20 mL) acetic anhydride (224 μL, 220 

μmol) DMAP (5.30 mg, 43.9 μmol) 30

TLC (EtOAc/n-Hexane = 1/3) MeOH EtOAc

 (2 M )  ( ) 

 (EtOAc/n-Hexane = 1/10) 

27 (188 mg, 85%) [ ]D +21.8 ° (c 1.0, CHCl3); 1H 

NMR (500 MHz, CDCl3) δ 7.58-7.12 (m, 14 H, 3 Ar), 5.10 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 

5.05 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 5.01 (d, 1 H, ArCH2), 4.89 (d, 1 H, ArCH2), 4.88 (t, 

1 H, J3,4 = J4,5 = 9.5 Hz, H-4), 4.61 (d, 1 H, J1,2 = 9.5 Hz, H-1), 4.49 (s, 2 H, 2 ArCH2), 

3.66 (t, 1 H, J2,3 = 9.5 Hz, H-3), 3.61-3.55 (m, 3 H, H-5, H-6a, H-6b), 3.43 (dd, 1 H, H-2), 

2.05 (s, 3 H, Ac); 13C NMR (125 MHz, CDCl3) δ 169.8, 138.0, 136.5, 136.3, 133.1, 132.1, 

130.4, 129.6, 128.8, 128.3, 128.1, 128.0, 127.7, 127.6, 86.5, 83.0, 78.76, 77.5, 73.5, 72.9, 

72.8, 70.2, 69.7, 21.9; HRMS (ESI) m/z: found [M+Na]+ 529.1652, C29H30O6S calcd for 

[M+Na]+ 529.1655. 
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Phenyl 4,6-O-aacetyl-1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (28) 

Ar phenyl 1-thio-2,3-O-((o-xylylene)- -D-glucopyranoside (150 mg, 401 

μmol) pyridine (1.30 mL) acetic anhydride (387 μL, 4.01 mmol) 

DMAP (5.00 mg, 40.1 μmol) 2.0 TLC 

(EtOAc/n-Hexane = 1/3) MeOH EtOAc

 (2 M )  ( ) 

 (EtOAc/n-Hexane = 1/10) 28 

(218 mg, 89%) [ ]D + 31.0 º (c 1.0, CHCl3); 1H NMR (500 MHz, 

CDCl3) δ 7.56-7.12 (m, 9 H, 2 Ar), 5.08 (s, 2 H, ArCH2), 5.03 (d, 2 H, Jgem = 13.5 Hz, 

ArCH2), 4.92 (t, 1 H, J3,4 = J4,5 = 9.5 Hz, H-4), 4.88 (d, 1 H, ArCH2), 4.58 (d, 1 H, J1,2 = 

10.0 Hz, H-1), 4.16 (dd, 1 H, J5,6a = 5.5 Hz, Jgem = 12.5 Hz, H-6a), 4.12 (dd, 1 H, J5,6b = 2.5 

Hz, H-6b), 3.66 (t, 1 H, J2,3 = 9.5 Hz, H-3), 3.58 (m, 1 H, H-5), 3.43 (dd, 1 H, H-2), 2.13 (s, 

3 H, Ac), 2.05 (s, 3 H, Ac); 13C NMR (125 MHz, CDCl3) δ 170.6, 169.6, 136.4, 136.2, 132.8, 

132.4, 130.6, 129.4, 128.8, 128.2, 128.1, 127.8, 86.6, 82.8, 78.6, 77.3, 77.2, 75.7, 72.9, 72.8, 

69.2, 62.6, 20.9, 20.7; HRMS (ESI) m/z: found [M+Na]+ 481.1290, C29H30O6S2 calcd for 

[M+Na]+ 481.1291. 
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Phenyl 4,6-O-bbenzylidene-1-thio-2,3-O-((o-xylylene)- -D-galactopyranoside  

Ar phenyl 4,6-O-bbenzylidene-1-thio- -D-galactopyranoside (8.40 g, 23.3 

mmol) DMF (466 mL) sodium hydride (4.66 g, 116 mmol) 

30 - ’-dibromo-o-xylene (6.77 g, 25.6 mmol) 14

TLC (EtOAc/n-Hexane = 1/3) MeOH

EtOAc  ( )  (

)  

(CHCl3/n-Hexane/EtOAc = 75/1/1) phenyl 

4,6-O-bbenzylidene-1-thio-2,3-O-((o-xylylene)- -D-galactopyranoside (10.0 g, 72%) 

[ ]D -4.5 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.72-6.99 (m, 14 

H, 3 Ar), 5.52 (s, 1 H, >CHPh), 5.14 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.07 (d, 1 H, Jgem = 

15.0 Hz, ArCH2), 4.94 (d, 1 H, ArCH2), 4.90 (d, 1 H, ArCH2), 4.59 (d, 1 H, J1,2 = 9.0 Hz, 

H-1), 4.34 (dd, 1 H, J5,6a = 1.5 Hz, Jgem = 10.0 Hz, H-6a), 4.30 (d, 1 H, J3,4 = 3.5 Hz, H-4), 

4.02 (dd, 1 H, J5,6b = 1.5 Hz, H-6b), 3.81 (t, 1 H, J2,3 = 9.0 Hz, H-2), 3.67 (dd, 1 H, H-3), 

3.48 (s, 1 H, H-5); 13C NMR (125 MHz, CDCl3) δ 137.7, 136.9, 136.2, 133.0, 132.3, 130.7, 

128.9, 128.8, 128.6, 128.0, 128.0, 128.0, 127.6, 127.6, 126.6, 101.2, 86.1, 81.1, 77.5, 75.5, 

75.2, 73.4, 73.1, 70.0, 69.2; HRMS (ESI) m/z: found [M+Na]+ 485.1393, C27H26O5S calcd 

for [M+Na]+ 485.1393. 
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Phenyl 4,6-di-O-bbenzyl-1-thio-2,3-O-((o-xylylene)- -D-galactopyranoside (29) 

Ar molecular sieves 4Å (4.10 g) phenyl 

4,6-O-bbenzylidene-1-thio-2,3-O-((o-xylylene)- -D-galactopyranoside (4.10 g, 8.87 mmol) 

CH2Cl2 (88.7 mL) 30 -80 ºC  

dichlorophenylborane (2.53 mL, 19.5 mmol) triethylsilane (4.04 mL, 19.5 mmol) 

8.0 Et3N  MeOH CHCl3

 (

)  ( ) 

 (CHCl3/ EtOAc = 100/1  20/1) 

 (10 ) DMF (41.0 mL) -20 C sodium 

hydride (984 mg, 24.6 mmol) 30 benzyl bromide (4.90 mL, 

41.0 mmol) 5.0 TLC (EtOAc/n-Hexane = 1/3) 

MeOH EtOAc  

( )  ( ) 

 (CHCl3/Toluene = 1/7  2/7) 29 (4.05 g, 

89%) [ ]D +2.8 ° (c 0.9, CHCl3); 1H NMR (500 MHz, CDCl3) δ 

7.55-6.96 (m, 19 H, 4 Ar), 5.22 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 5.13 (d, 1 H, Jgem = 14.5 

Hz, ArCH2), 4.97 (d, 1 H, ArCH2), 4.81 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.75 (d, 1 H, 

ArCH2), 4.59 (d, 1 H, J1,2 = 9.5 Hz, H-1), 4.48 (d, 1 H, Jgem = 11.5 Hz, ArCH2), 4.45 (d, 1 H, 
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ArCH2), 4.40 (d, 1 H, ArCH2), 3.92 (d, 1 H, J3,4 = 2.5 Hz, H-4), 3.85 (t, 1 H, J2,3 = 9.5 Hz, 

H-2), 3.67 (dd, 1 H, H-3), 3.65-3.60 (m, 3 H, H-5, H-6a, H-6b); 13C NMR (125 MHz, 

CDCl3) δ 138.8, 138.0, 136.9, 134.1, 131.6, 131.3, 128.7, 128.4, 128.3, 128.1, 128.0, 128.0, 

127.8, 127.7, 127.7, 127.2, 126.9, 87.3, 82.9, 77.5, 76.6, 74.9, 74.7, 73.5, 73.3, 71.7, 68.9; 

HRMS (ESI) m/z: found [M+Na]+ 577.2019, C34H34O5S calcd for [M+Na]+ 577.2019. 

 

  

 

4,6-Di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranose (85) 

Ar 12 (113 mg, 204 μmol) acetone/H2O = 20/1 (4.0 mL) 

NBS (108 mg, 612 μmol) 10 TLC 

(EtOAc/n-Hexane = 1/3) CHCl3  ( )  (

)  

(EtOAc/n-Hexane = 1/2) 85 (86.0 mg, 93%, /  = 1/1) 

1H NMR (500 MHz, CDCl3) δ 7.32-7.08 (m, 28 H, 6 Ar), 5.33 (t, 1 H, J1,2 = J1,OH = 

2.5 Hz, H-1 ), 5.19-4.87 (m, 10 H, 10 ArCH2), 4.61 (dd, 1 H, J1,2 = 8.0 Hz, J1,OH = 5.5 Hz, 

H-1 ), 4.62-4.79 (m, 6 H, 6 ArCH2), 3.99 (td, 1 H, J5,6a = 2.0 Hz, J5,6b = 4.0 Hz, J4,5 = 10.0 

Hz, H-5 ), 3.90 (t, 1 H, J2,3= J3,4 = 9.5 Hz, H-3 ), 3.71-3.58 (m, 7 H, H-2 , H-4 , H-6a , 

H-6b , H-3 , H-6a , H-6b ), 3.51 (t, 1 H, J3,4 = J4,5 = 10.0 Hz, H-4 ), 3.46 (m, 1 H, H-5 ), 

3.37 (d, 1 H, OH), 3.34 (t, J2,3 = 8.0 Hz, H-2 ), 2.91 (d, 1 H, OH); 13C NMR (125 MHz, 

CDCl3) δ 138.5, 138.3, 138.0, 137.9, 137.2, 136.9, 136.7, 136.2, 130.9, 130.2, 129.9, 128.8, 



 

-67- 
 

128.4, 128.4, 128.3, 128.2, 128.0, 128.0, 128.0, 127.9, 127.9, 127.9, 127.8, 127.7, 127.7, 

127.7, 96.2, 92.0, 84.3, 82.1, 81.8, 79.4, 77.2, 77.1, 77.1, 75.0, 75.0, 74.7, 73.6, 73.5, 73.5, 

73.1, 72.7, 72.6, 70.2, 72.6, 70.2, 68.9, 68.6; HRMS (ESI) m/z: found [M+Na]+ 485.1934, 

C28H30O6 calcd for [M+Na]+ 485.1935.  

 

 

4,6-Di-O-bbenzyl-2,3-O-((o-xylylene)- -D-glucopyranosyl  

N-phenyl trifluoroacetimidate (39) 

Ar 85 (321 mg, 692 μmol) acetone (6.9 mL) K2CO3 

(956 mg, 6.92 mmol)  2,2,2-trifluoro-N-phenylacetimidoyl chloride (221 μL, 1.38 

mmol) 70 TLC (EtOAc/n-Hexane = 1/3) 

 (EtOAc/n-Hexane 

= 1/3) 39 (202 mg, 46%) [ ]D +137.8 ° (c 0.5, 

CHCl3); 1H NMR (500 MHz, Acetone-d6, at -30 ºC) δ 7.44-6.87 (m, 19 H, 4 Ar), 6.56 (d, 1 

H, J1,2 = 3.5 Hz, H-1), 5.23 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 5.22 (d, 1 H, ArCH2), 5.13 (d, 

1 H, Jgem = 14.0 Hz, ArCH2), 5.03 (d, 1 H, ArCH2), 4.99 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 

4.67 (d, 1 H, ArCH2), 4.64 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 4.54 (d, 1 H, ArCH2), 3.96 (t, 1 

H, J2,3 = J3,4 = 9.0 Hz, H-3), 3.91 (m, 1 H, H-5), 3.84 (dd, 1 H, H-2), 3.80-3.74 (m, 2 H, 

H-6a, H-6b), 3.70 (t, 1 H, J4,5 = 9.0 Hz, H-4); 13C NMR (125 MHz, Acetone-d6, at -30 ºC) δ 

139.4, 139.2, 137.8, 130.6, 129.6, 129.0, 128.7, 128.5, 128.5, 128.3, 128.2, 124.7, 119.8, 
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94.8, 82.9, 78.9, 76.8, 75.5, 73.8, 73.6, 73.4, 73.1, 69.1; HRMS (ESI) m/z: found [M+Na]+ 

656.2230, C36H34F3NO6 calcd for [M+Na]+ 656.2230. 

  

 

Phenyl 2,3-O-bbenzo[d](o-xylylene)-4,6-O-bbenzylidene-1-thio 

- -D-glucopyranoside (73) 

Ar 4 (130 mg, 360 μmol) DMF (7.2 mL) sodium 

hydride (72 mg, 1.8 mmol) 30 72  (72 mg, 400 

μmol) 5.0 TLC (EtOAc/n-Hexane = 1/3) 

MeOH CHCl3

 ( )  ( ) 

 (Toluene/CHCl3 = 7/1) 73 (179 mg, 95%) 

[ ]D +18.9 º (c 0.5, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.55-7.14 

(m, 16 H, 4 Ar), 5.50 (s, 1 H, >CHAr), 5.34 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 5.33 (d, 1 H, 

Jgem = 13.0 Hz, ArCH2), 5.27 (d, 1 H, ArCH2), 5.05 (d, 1 H, Jgem = 10.0 Hz, ArCH2), 4.73 (d, 

1 H, J1,2 = 10.0 Hz, H-1), 4.33 (dd, 1 H, J5,6a = 4.5 Hz, Jgem = 10.5 Hz, H-6a), 3.88 (t, 1 H, 

J2,3 = J3,4 = 8.5 Hz, H-3), 3.88 (t, 1 H, J5,6b = 10.5 Hz, H-6b), 3.59-3.43 (m, 3 H, H-2, H-4, 

H-5); 13C NMR (125 MHz, CDCl3) δ 137.1, 134.8, 134.2, 133.0, 132.9, 132.3, 130.6, 129.1, 

129.0, 128.5, 128.3, 127.9, 127.6, 127.3, 126.5, 126.4, 126.4, 101.8, 87.7, 81.2, 79.5, 78.7, 

77.6, 73.0, 72.5, 70.4, 68.7; HRMS (ESI) m/z: found [M+Na]+ 535.1552, C31H28O5 calcd 

for [M+Na]+ 535.1550. 



 

-69- 
 

 

 

Phenyl 2,3-O-bbenzo[d](o-xylylene)-4-O-bbenzyl-1-thio 

- -D-glucopyranoside (74) 

Ar molecular sieves 4Å (184 mg) 73 (184 mg, 300 

μmol) CH2Cl2 (3.0 mL) 30 -80 C

dichlorophenylborane (87 μL, 660 μmol) triethylsilane (112 μmL, 660 μmol) 

30 TLC (EtOAc/n-Hexane = 1/3) Et3N MeOH

CHCl3

 ( )  (

)  

(EtOAc/n-Hexane = 10/1) 74 (174 mg, 94%) [ ]D 

+288.0 º (c 0.3, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.86-7.05 (m, 16 H, 4 Ar), 5.34 (d, 1 

H, Jgem = 13.0 Hz, ArCH2), 5.30 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 5.24 (d, 1 H, ArCH2), 

5.09 (d, 1 H, ArCH2), 5.00 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.67 (d, 1 H, ArCH2), 4.64 (d, 1 

H, J1,2 = 9.5 Hz, H-1), 3.56-3.78 (m, 2 H, H-3, H-6a), 3.66-3.61 (m, 1 H, H-6b), 3.49-3.43 

(m, 2 H, H-2, H-4), 3.37 (m, 1 H, H-5), 1.83 (t, 1 H, d, J 6a,OH = J 6b,OH = 6.5 Hz, OH);  13C 

NMR (125 MHz, CDCl3) δ 138.3, 134.9, 134.5, 133.1, 132.9, 131.9, 130.0, 129.0, 128.5, 

128.5, 128.1, 127.9, 127.7, 127.5, 127.4, 126.5, 126.4, 86.6, 85.7, 79.1, 79.0, 77.6, 75.0, 
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73.1, 73.0, 62.4; HRMS (ESI) m/z: found [M+Na]+ 537.1703, C31H30O5 calcd for [M+Na]+ 

537.1703.  

 

 

Phenyl 2,3-O-bbenzo[d](o-xylylene)-4,6-di-O-bbenzyl-1-thio- -D-glucopyranoside (75) 

Ar 74 (91.8 mg, 170 μmol) DMF (0.85 mL) sodium 

hydride (108 mg, 270 μmol) 30 benzyl bromide (101 

μL, 850 μmol) 20 TLC (EtOAc/n-Hexane = 

1/3) Et3N  MeOH CHCl3

 (

)  ( ) 

 (EtOAc/n-Hexane = 1/20) 75  (85 mg, 83%) 

[ ]D +24.0 º (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.79-7.21 

(m, 21 H, 5 Ar), 5.33 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.27 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 

5.23 (d, 1 H, ArCH2), 5.08 (d, 1 H, ArCH2), 4.93 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.85 (s, 1 

H, ArCH2), 4.69 (s, 1 H, ArCH2), 4.59 (d, 1 H, J1,2 = 7.5 Hz, H-1), 4.59 (d, 1 H, ArCH2), 

3.79-3.74 (m, 2 H, H-3, H-6b), 3.66 (dd, 1 H, J5,6b = 4.5 Hz, Jgem = 11.0 Hz, H-6b), 

3.52-3.37 (m, 3 H, H-2, H-4, H-5); 13C NMR (125 MHz, CDCl3) δ 138.5, 138.3, 135.0, 

134.6, 133.5, 133.0, 128.8, 128.4, 128.4, 128.3, 127.7, 127.6, 127.5, 127.5, 127.4, 126.4, 
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126.3, 86.6, 85.9, 78.9, 78.9, 77.6, 77.6, 75.0, 73.4, 73.1, 73.0, 69.2, 29.7; HRMS (ESI) 

m/z: found [M+Na]+ 627.2177, C33H36O5S calcd for [M+Na]+ 627.2176.  

 

 

Methyl 2,3-O-bbenzo[d](o-xylylene)-4,6-O-bbenzylidene- -D-glucopyranoside  

Ar methyl 4,6-O-bbenzylidene- -D-glucopyranoside (300 mg, 1.00 mmol) 

DMF (20 mL) sodium hydride (200 mg, 5.00 mmol) 30

72 (662 mg, 2.00 mmol) 18

TLC (EtOAc/n-Hexane = 1/2) MeOH

EtOAc  ( )  ( ) 

 (MeOH/CHCl3 = 1/100) 

methyl 2,3-O-bbenzo[d](o-xylylene)-4,6-O-bbenzylidene- -D-glucopyranoside (220 mg, 

51%)  [ ]D +18.9 º (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 

7.78-7.36 (m, 11 H, 3 Ar), 5.53 (s, 1 H, >CHAr), 5.31 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 5.24 

(s, 2 H, 2 ArCH2), 5.15 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 4.88 (d, 1 H, J1,2 = 4.0 Hz, H-1), 

4.27 (dd, 1 H, J5,6a = 5.0 Hz, Jgem = 10.5 Hz, H-6a), 4.07 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 

3.84 (td, 1 H, J4,5 = J5,6b = 9.0 Hz, H-5), 3.72-3.69 (m, 2 H, H-2, H-6b), 3.53 (t, 1 H, H-4), 

3.43 (s, 3 H, OCH3); 13C NMR (125 MHz, CDCl3) δ 137.3, 135.0, 134.3, 132.9, 132.8, 

129.1, 129.0, 128.8, 128.2, 127.4, 127.3, 129.4, 126.3, 101.9, 99.0, 80.5, 79.9, 77.8, 73.5, 

73.2, 69.0, 62.0, 55.1; HRMS (ESI) m/z: found [M+Na]+ 457.1618, C28H26O6 calcd for 

[M+Na]+ 457.1622. 
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Methyl 2,3-O-bbenzo[d](o-xylylene)- -D-glucopyranoside  

Ar methyl 

2,3-O-bbenzo[d](o-xylylene)-4,6-O-bbenzylidene- -D-glucopyranoside (204 mg, 470 μmol) 

CH2Cl2 (2.3 mL) 80%  (2.3 mL) 2.0

TLC (EtOAc/n-Hexane = 1/3) CHCl3  (

)  ( ) 

 (EtOAc/n-Hexane = 1/3) 

methyl 2,3-O-bbenzo[d](o-xylylene)- -D-glucopyranoside (157 mg, 97%) 

[ ]D +240.8 º (c 0.6, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.80-7.16 (m, 6 H, 2 

Ar), 5.38 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.33 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 5.10 (d, 1 

H, ArCH2), 5.05 (d, 1 H, ArCH2), 4.85 (d, 1 H, J1,2 = 4.0 Hz, H-1), 3.92 (t, 1 H, J2,3 = J3,4 = 

9.5 Hz, H-3), 3.69 (m, 1 H, H-6a), 3.78 (m, 1 H, H-6b), 3.69 (m, 1 H, H-5), 3.56 (dd, 1 H, 

H-2), 3.51 (td, 1 H, J4,OH = 2.5 Hz, J4,5 = 9.5 Hz, H-4), 3.44 (s, 3 H, OCH3); 13C NMR (125 

MHz, CDCl3) δ 134.9, 134.4, 132.9, 132.8, 130.0, 129.0, 128.2, 127.7, 127.6, 127.3, 126.5, 

126.3, 98.7, 80.8, 79.5, 77.6, 73.8, 73.2, 70.5, 70.4, 62.6, 55.2; HRMS (ESI) m/z: found 

[M+Na]+ 369.1305, C19H22O6 calcd for [M+Na]+ 369.1309. 
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Methyl 2,3-O-bbenzo[d](o-xylylene)-4,6-di-O-bbenzyl- -D-glucopyranoside (77) 

Ar methyl 2,3-O-bbenzo[d](o-xylylene)- -D-glucopyranoside (135 mg, 360 

μmol) DMF (1.8 mL) sodium hydride (72 mg, 0.18 mmol) 

30 benzyl bromide (222 μL, 180 μmol) 2.0

TLC (EtOAc/n-Hexane = 1/3) MeOH

EtOAc  ( )  ( ) 

 (EtOAc/ n-Hexane = 

1/5) 77 (179 mg, 95%) [ ]D +136.5 º (c 1.0, 

CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.79-7.24 (m, 16 H, 4 Ar), 5.30 (d, 1 H, Jgem = 14.0 

Hz, ArCH2), 5.21 (s, 2 H, 2 ArCH2), 5.17 (d, 1 H, ArCH2), 4.94 (d, 1 H, Jgem = 11.0 Hz, 

ArCH2), 4.89 (d, 1 H, J1,2 = 3.5 Hz, H-1), 4.60 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 4.54 (d, 1 H, 

ArCH2), 4.49 (d, 1 H, ArCH2), 4.03 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3), 3.76-3.70 (m, 2 H, 

H-5, H-6a), 3.68-3.65 (m, 2 H, H-2, H-6b), 3.61 (t, 1 H, J4,5 = 9.5 Hz, H-4), 3.38 (s, 3 H, 

OCH3): 13C NMR (125 MHz, CDCl3) δ 134.9, 134.4, 132.9, 130.0, 129.0, 128.2, 127.7, 

127.5, 127.3, 126.5, 126.3, 125.3, 98.7, 80.8, 79.5, 73.7, 73.2, 70.5, 70.4, 62.6, 55.2; 

HRMS (ESI) m/z: found [M+Na]+ 549.2251, C33H34O6 calcd for [M+Na]+ 549.2248. 
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Phenyl 4,6-di-O-aacetyl-2,3-O-bbenzo[d](o-xylylene)-1-thio- -D-glucopyranoside (83) 

Ar 73 (800 mg, 1.56 mmol) CH2Cl2 (15.6 mL) 80% 

 (15.6 mL) 80 C 4.0

TLC (EtOAc/n-Hexane = 1/3) CHCl3  (

)  ( ) 

 (10 ) pyridine (5.2 mL) acetic anhydride (147 

mL, 15.6 mmol) DMAP (36.0 mg, 312 μmol) 40

TLC (EtOAc/n-Hexane = 1/3) MeOH

EtOAc  (2 M )  ( ) 

 (EtOAc/n-Hexane = 1/5) 

83 (634 mg, 80%) [ ]D +124.0 º (c 0.5, CHCl3); 1H 

NMR (500 MHz, CDCl3) δ 7.79-7.25 (m, 11 H, 3 Ar), 5.26 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 

5.24 (d, 1 H, ArCH2), 5.19 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.04 (d, 1 H, ArCH2), 4.91 (t, 1 

H, J3,4 = J4,5 = 9.5 Hz, H-4), 4.59 (d, 1 H, J1,2 = 9.5 Hz, H-1), 4.15 (dd, 1 H, J5,6a = 5.5 Hz, 

Jgem = 12.5 Hz, H-6a), 4.11 (dd, 1 H, J5,6b = 2.5 Hz, H-6b), 3.73 (t, 1 H, J2,3 = J3,4 = 8.5 Hz, 

H-3), 3.58 (m, 1 H, H-5), 3.51 (dd, 1 H, H-2), 2.14 (s, 3 H, Ac), 2.04 (s, 3 H, Ac): 13C NMR 

(125 MHz, CDCl3) δ 170.7, 169.6, 134.5, 134.1, 133.0, 133.0, 132.8, 132.4, 130.0, 128.8, 

128.8, 127.8, 127.5, 127.4, 126.5, 126.4, 86.7, 82.5, 78.0, 75.7, 73.0, 72.8, 69.3, 62.6, 21.0, 

20.8; HRMS (ESI) m/z: found [M+Na]+ 531.1447, C28H28O7S calcd for [M+Na]+ 531.1448. 



 

-75- 
 

 

4,6-Di-O-bbenzyl-2,3-O-((o-xylylene)-D-gluconolactone (86) 

Ar 85 (88.5 mg, 191 μmol) CH2Cl2 (1.90 mL) 

Dess-Martin periodinane (411 mg, 957 μmol) 18

TLC (EtOAc/n-Hexane = 1/3) 

CHCl3  ( )  (

)  

(EtOAc/n-Hexane = 1/5) 86 (81.0 mg, 92%) [ ]D 

-5.7 ° (c 0.7, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.37-7.13 (m, 14 H, 3 Ar), 5.18 (d, 1 H, 

Jgem = 14.5 Hz, ArCH2), 5.16 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.10 (d, 1 H, ArCH2), 4.99 (d, 

1 H, ArCH2), 4.93 (d, 1 H, Jgem = 11.5 Hz, ArCH2), 4.61 (d, 1 H, ArCH2), 4.51 (d, 1 H, Jgem 

= 12.0 Hz, ArCH2), 4.42 (d, 1 H, ArCH2), 4.18 (m, 1 H, H-5), 4.13 (m, 1 H, H-2), 3.99-3.64 

(m, 2 H, H-3, H-4), 3.69-3.64 (m, 2 H, H-6a, H-6b); 13C NMR (125 MHz, CDCl3) δ 138.2, 

138.2, 132.8, 131.8, 129.0, 128.5, 128.4, 128.1, 128.0, 127.9, 127.7, 127.6, 87.8, 79.2, 78.2, 

77.1, 74.7, 73.5, 72.1, 69.0; HRMS (ESI) m/z: found [M+Na]+ 483.1778, C28H28O6 calcd 

for [M+Na]+ 483.1778.  
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[4,6-Di-O-bbenzyl-2,3-O-((2’,3’-dimethoxybutane-2’,3’-diyl)-D-glucopyranosyl] 

-(1 6)-1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (18) 

-form [ ]D +13.3 ° (c 0.2, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.34-7.21 (m, 10 H, 2 Ph), 

5.50 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 4.90 (d, 1 H, Jgem = 11.0 Hz, PhCH2), 4.60 (d, 1 H, Jgem = 

12.0 Hz, PhCH2), 4.55 (dd, 1 H, J2,3 = 2.0 Hz, J3,4 = 8.0 Hz, H-3b), 4.53 (d, 1 H, PhCH2), 

4.52 (d, 1 H, PhCH2), 4.51 (d, 1 H, J1,2 = 8.0 Hz, H-1a), 4.32 (dd, 1 H, J4,5 = 1.5 Hz, H-4b), 

4.27 (dd, 1 H, H-2b), 4.05-4.01 (m, 2 H, H-6ab, H-6bb), 3.87 (t, 1 H, J2,3 = J3,4 = 10.0 Hz, 

H-3a), 3.71 (dd, 1 H, J5,6a = 5.0 Hz, J5,6b = 9.5 Hz, H-5b), 3.71-3.68 (m, 2 H, H-6aa, H-6ba), 

3.67 (t, 1 H, J4,5 = 10.0 Hz, H-4a), 3.57 (dd, 1 H, H-2a), 3.48 (m, 1 H, H-5a), 3.29 (s, 3 H, 

OCH3), 3.28 (s, 3 H, OCH3), 1.41-1.26 (m, 24 H, 6 CH3); 13C NMR (125 MHz, CDCl3) δ 

138.4, 138.3, 128.3, 128.0, 127.8, 127.7, 127.5, 109.1, 108.5, 100.8, 99.4, 96.3, 75.6, 74.8, 

74.8, 73.7, 73.4, 71.1, 70.7, 70.6, 69.4, 69.0, 68.9, 68.6, 67.2, 47.8, 26.0, 26.0, 25.0, 24.4, 

17.8, 17.6; HRMS (ESI) m/z: found [M+Na]+ 739.3302, C38H52O13 calcd for [M+Na]+ 

739.3300; -form [ ]D -47.7 ° (c 0.2, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.34-7.05 (m, 

10 H, 2 Ph), 5.48 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 4.93 (d, 1 H, J1,2 = 4.0 Hz, H-1a), 4.90 (d, 1 

H, Jgem = 11.0 Hz, PhCH2), 4.64 (d, 1 H, Jgem = 12.0 Hz, PhCH2), 4.57 (dd, 1 H, J2,3 = 2.0 

Hz, J3,4 = 8.0 Hz, H-3b), 4.49 (d, 1 H, PhCH2), 4.45 (d, 1 H, PhCH2), 4.31 (dd, 1 H, J4,5 = 

1.5 Hz, H-4b), 4.26 (dd, 1 H, H-2b), 4.18 (t, 1 H, J2,3 = J3,4 = 10.0 Hz, H-3a), 4.05 (m, 1 H, 

H-5b), 4.64 (m, 1 H, H-6ab), 3.84-3.74 (m, 5 H, H-2a, H-4a, H-5a, H-6aa, H-6bb), 3.63 (dd, 1 
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H, J5,6b = 2.0 Hz, Jgem = 10.5 Hz, H-6ba), 3.27 (s, 3 H, OCH3), 3.25 (s, 3 H, OCH3), 

1.46-1.21 (m, 24 H, 6 CH3); 13C NMR (125 MHz, CDCl3) δ 128.3, 128.2, 127.9, 127.8, 

127.6, 127.5, 109.1, 108.6, 99.3, 97.9, 96.2, 75.0, 74.7, 70.8, 70.6, 70.4, 68.4, 68.3, 47.8, 

29.7, 26.0, 25.0, 24.3, 22.7, 18.0, 17.6; HRMS (ESI) m/z: found [M+Na]+ 739.3303, 

C38H52O13 calcd for [M+Na]+ 739.3300. 

 

 

[4,6-Di-O-bbenzyl-2,3-O-((1,1,3,3-tetraisopropyldisiloxanylidene)-D-glucopyranosyl] 

-(1→6)-1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (19) 

-form [ ]D -20.8 ° (c 1.2, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.35-7.18 (m, 10 H, 2 Ph), 

5.49 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 4.91 (d, 1 H, Jgem = 11.0 Hz, PhCH2), 4.58 (d, 1 H, Jgem = 

12.0 Hz, PhCH2), 4.56 (d, 1 H, PhCH2), 4.55 (s, 1 H, PhCH2), 4.54 (m, 1 H, H-3b), 4.32 (dd, 

1 H, J4,5 = 1.5 Hz, J3,4 = 8.0 Hz, H-4b), 4.29 (d, 1 H, J1,2 = 7.5 Hz, H-1a), 4.27 (dd, 1 H, J2,3 

= 2.5 Hz, H-2b), 4.09 (dd, 1 H, J5,6a = 6.5 Hz, Jgem = 10.5 Hz, H-6ab), 3.98 (td, 1 H, J5,6b = 

6.5 Hz, H-5b), 3.82 (t, 1 H, J2,3 = J3,4 = 8.5 Hz, H-3a), 3.72-3.67 (m, 2 H, H-6aa, H-6bb), 

3.65 (dd, 1 H, J5,6b = 4.5 Hz, Jgem = 11.0 Hz, H-6ba), 3.53 (dd, 1 H, H-2a), 3.51 (t, 1 H, J4,5 

= 8.5 Hz, H-4a), 3.42 (m, 1 H, H-5a), 1.54-1.26 (4 s, 12 H, 4 CH3), 1.10-0.94 (m, 28 H, 4 

iPr); 13C NMR (125 MHz, CDCl3) δ 138.3, 138.3, 128.3, 128.3, 128.1, 127.9, 127.7, 127.6, 

109.0, 108.4, 103.3, 96.4, 81.2, 78.1, 76.5, 75.3, 74.5, 73.5, 70.9, 70.7, 70.6, 68.9, 68.6, 

66.4, 26.1, 26.0, 25.0, 24.3, 17.5, 17.4, 17.4, 17.4, 17.3, 17.3, 17.3, 17.3, 13.0, 12.8, 12.6, 

12.2; HRMS (ESI) m/z: found [M+Na]+ 867.4141, C44H68O12Si2 calcd for [M+Na]+ 

867.4142; -form [ ]D +73.3 ° (c 0.3, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.35-7.15 (m, 
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10 H, 2 Ph), 5.48 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 4.91 (d, 1 H, Jgem = 11.0 Hz, PhCH2), 4.90 (d, 

1 H, J1,2 = 4.5 Hz, H-1a), 4.61 (d, 1 H, Jgem = 12.0 Hz, PhCH2), 4.56 (dd, 1 H, J2,3 = 2.5 Hz, 

J3,4 = 8.0 Hz, H-3b), 4.49 (d, 1 H, PhCH2), 4.48 (d, 1 H, PhCH2), 4.34 (dd, 1 H, J4,5 = 2.0 

Hz, H-4b), 4.28 (dd, 1 H, H-2b), 4.12 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3a), 3.94 (td, 1 H, J5,6a = 

6.0 Hz, J5,6b = 8.5 Hz, H-5b), 3.80 (m, 1 H, H-5a), 3.76-3.68 (m, 4 H, H-2a, H-6aa, H-6ab, 

H-6bb), 3.63 (dd, 1 H, J5,6b = 2.0 Hz, Jgem = 10.5 Hz, H-6ba), 3.58 (t, 1 H, J4,5 = 9.0 Hz, 

H-4a) 151-1.29 (4 s, 12 H, 4 CH3), 1.43-0.91 (m, 28 H, 4 iPr); 13C NMR (125 MHz, CDCl3) 

δ 138.3, 128.3, 128.3, 128.1, 127.9, 127.6, 127.5, 109.0, 108.4, 103.3, 96.3, 81.2, 78.1, 77.6, 

76.5, 75.2, 74.5, 73.5, 70.9, 70.7, 70.6, 68.9, 68.6, 66.4, 26.1, 26.0, 25.0, 24.3, 17.5, 17.4, 

17.4, 17.3, 17.3, 17.3, 17.3, 17.2, 13.0, 12.8, 12.2; HRMS (ESI) m/z: found [M+Na]+ 

867.4147, C44H68O12Si2 calcd for [M+Na]+ 867.4142. 

 

[4,6-Di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (20) 

-form [ ]D +5.3 ° (c 0. 8, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.33-7.07 (m, 14 H, 3 Ar), 

5.56 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 5.23 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.10 (d, 1 H, Jgem = 

15.0 Hz, ArCH2), 5.05 (d, 1 H, ArCH2), 4.91 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.81 (d, 1 H, 

ArCH2), 4.60 (dd, 1 H, J2,3 = 2.0 Hz, J3,4 = 8.0 Hz, H-3b), 4.57 (d, 1 H, Jgem = 12.0 Hz, 

ArCH2), 4.54 (d, 1 H, ArCH2), 4.50 (d, 1 H, ArCH2), 4.42 (d, 1 H, J1,2 = 8.0 Hz, H-1a), 4.31 
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(dd, 1 H, H-2b), 4.29 (dd, 1 H, J4,5 = 1.5 Hz, H-4b), 4.08-4.04 (m, 2 H, H-5b, H-6ab), 3.78 

(dd, 1 H, J5,6b = 8.0 Hz, Jgem = 12.5 Hz, H-6bb), 3.72-3.67 (m, 2 H, H-3a, H-6aa), 3.64 (dd, 1 

H, J5,6b = 4.5 Hz, Jgem = 11.0 Hz, H-6ba), 3.49 (t, 1 H, J3,4 = J4,5 = 8.0 Hz, H-4a), 3.41 (m, 1 

H, H-5a), 3.36 (t, 1 H, J2,3 = 8.0 Hz, H-2a), 1.55-1.32 (4 s, 12 H, 4 CH3);; 13C NMR (125 

MHz, CDCl3) δ 138.6, 138.3, 137.5, 136.8, 131.6, 128.6, 128.4, 128.3, 128.1, 127.9, 127.8, 

127.6, 127.5, 109.3, 108.6, 102.9, 96.4, 84.2, 80.8, 77.8, 76.9, 74.8, 74.5, 73.5, 73.0, 72.5, 

71.4, 70.8, 70.6, 69.3, 69.0, 67.7, 26.2, 26.0, 25.1, 24.5; HRMS (ESI) m/z: found [M+Na]+ 

727.3089, C40H48O11 calcd for [M+Na]+ 727.3089; -form [ ]D +47.1 ° (c 1.2, CHCl3); 1H 

NMR (500 MHz, CDCl3) δ 7.34-7.10 (m, 14 H, 3 Ar), 5.47 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 

5.15 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.03 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 5.00 (d, 1 H, 

J1,2 = 4.0 Hz, H-1a), 4.98 (d, 1 H, ArCH2), 4.96 (d, 1 H, ArCH2), 4.90 (d, 1 H, Jgem = 11.0 

Hz, ArCH2), 4.61 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 4.56 (dd, 1 H, J2,3 = 2.0 Hz, J3,4 = 8.0 Hz, 

H-3b), 4.53 (d, 1 H, ArCH2), 4.45 (d, 1 H, ArCH2), 4.27-4.20 (m, 2 H, H-2b, H-4b), 

4.01-3.98 (m, 2 H, H-5b, H-6ab), 3.88 (dd, 1 H, J5,6a = 2.0 Hz, Jgem = 7.5 Hz, H-6aa), 

3.81-3.73 (m, 3 H, H-3a, H-4a, H-6bb), 3.66-3.73 (m, 2 H, H-5a, H-6ba), 3.56 (dd, 1 H, J2,3 = 

9.5 Hz, H-2a), 1.45-1.35 (4 s, 12 H, 4 CH3);  13C NMR (125 MHz, CDCl3) δ 138.7, 138.1, 

137.2, 136.9, 129.7, 129.2, 128.2, 128.2, 127.8, 127.8, 127.6, 127.5, 127.5, 109.1, 108.5, 

98.1, 96.2, 82.3, 80.4, 74.7, 73.6, 73.4, 73.3, 71.0, 70.7, 70.6, 70.0, 68.5, 67.1, 66.5, 29.7, 

26.1, 26.0, 25.0, 24.4; HRMS (ESI) m/z: found [M+Na]+ 727.3093, C40H48O11 calcd for 

[M+Na]+ 727.3089.  
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(4,6-Di-O-bbenzyl-2,3-di-O-ttriisopropylsilyl-D-glucopyranosyl)-(1→6)- 

1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (22) 

1H NMR (500 MHz, C6D6) δ 7.32-7.18 (m, 20 H, 4 Ph), 5.49 (d, 2 H, J1,2 = 5.0 Hz, H-1b , 

H-1b ), 4.87 (d, 1 H, J1,2 = 3.5 Hz, H-1a ), 4.70 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 4.70 (d, 1 

H, J1,2 = 6.0 Hz, H-1a ), 4.68 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 4.61 (d, 1 H, Jgem = 12.0 Hz, 

ArCH2), 4.59 (d, 1 H, ArCH2), 4.54 (d, 1 H, Jgem = 8.0 Hz, ArCH2), 4.53 (d, 1 H, ArCH2), 

4.51 (d, 1 H, ArCH2), 4.44 (d, 1 H, ArCH2), 4.30-4.24 (m, 5 H, H-2b , H-2b , H-3a , H-3b , 

H-3b ), 4.11-4.05 (m, 2 H, H-5a , H-4b ), 4.03-3.99 (m, 2 H, H-5a , H-6ab ), 3.97 (m, 2 H, 

H-3a , H-6bb ), 3.90 (m, 1 H, H-2a ), 3.84 (dd, 1 H, J3,4 = 8.0 Hz, H-2a ), 3.82-3.76 (m, 3 

H, H-4a , H-4a , H-5b ), 3.78 (dd, 1 H, J5,6a = 1.5 Hz, Jgem = 7.0 Hz, H-6aa ), 3.72 (m, 1 H, 

H-6ba ), 3.68-3.63 (m, 4 H, H-4b H-5b , H-6ab , H-6bb ), 3.52 (dd, 1 H, J5,6a = 6.5 Hz, 

Jgem = 10.0 Hz, H-6aa ), 3.48 (dd, 1 H, J5,6b = 7.0 Hz, H-6ba ), 1.60-1.27 (7 s, 24 H, 8 CH3), 

1.18-1.00 (m, 84 H, 12 iPr); 13C NMR (125 MHz, CDCl3) δ 139.0, 138.6, 138.2, 128.3, 

128.2, 128.1, 128.0, 128.0, 127.8, 127.7, 127.5, 127.4, 127.3, 127.3, 126.9, 126.7, 109.2, 

109.1, 108.5, 108.4, 102.2, 98.6, 96.3, 79.5, 78.6, 76.8, 76.0, 74.7, 74.2, 74.1, 73.3, 73.2, 

72.8, 72.4, 71.3, 71.3, 70.8, 70.7, 70.6, 70.6, 69.4, 67.3, 67.0, 66.6, 26.0, 26.0, 25.1, 25.0, 

24.6, 24.4, 18.4, 18.4, 18.3, 18.3, 18.2, 18.2, 13.5, 13.5, 12.9, 12.8; HRMS (ESI) m/z: 

found [M+Na]+ 937.5286, C50H82O11Si2 calcd for [M+Na]+ 937.5288. 
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[4,6-Di-O-(p-methoxybenzyl)-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (30) 

-form [ ]D -3.7 ° (c 1.8, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.27-6.83 (m, 14 H, 3 Ar), 

5.56 (d, 1 H, J 1,2 = 5.0 Hz, H-1b), 5.24 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.09 (d, 1 H, Jgem = 

14.5 Hz, ArCH2), 5.05 (d, 1 H, ArCH2), 4.83 (d, 1 H, ArCH2), 4.82 (d, 1 H, J gem = 10.5 Hz, 

ArCH2), 4.60 (dd, 1 H, J2,3 = 2.5 Hz, J3,4 = 8.0 Hz, H-3b), 4.51 (d, 1 H, Jgem = 12.0 Hz, 

ArCH2), 4.43 (d, 1 H, ArCH2), 4.42 (d, 1 H, ArCH2), 4.40 (d, 1 H, J 1,2 = 8.0 Hz, H-1a), 4.31 

(dd, 1 H, H-2b), 4.29 (dd, 1 H, J4,5= 1.0 Hz, H-4b), 4.08-4.04 (m, 2 H, H-6ab, H-5b), 3.80 (s, 

3 H, OCH3), 3.77 (s, 3 H, OCH3), 3.77 (m, 1 H, H-6bb), 3.68-3.64 (m, 2 H, H-3a, H-6aa), 

3.59 (dd, 1 H, J5,6b = 4.5 Hz, J gem = 10.5 Hz, H-6ba), 3.45 (t, 1 H, J 3,4 = J 4,5 = 8.5 Hz, 

H-4a), 3.40 (m, 1 H, H-5a), 3.37 (t, 1 H, J 2,3 = 8.5 Hz, H-2a), 1.55-1.32 (4 s, 12 H, 4 CH3); 

13C NMR (125 MHz, CDCl3) δ 159.2, 159.1, 137.5, 136.8, 131.4, 130.7, 130.3, 129.5. 129.4, 

128.6, 128.0, 127.5, 113.7, 113.7, 109.2, 108.5, 102.8, 96.3, 84.2, 80.7, 76.8, 76.6, 74.5, 

74.4, 73.0, 72.9, 72.4, 71.3, 70.7, 70.6, 69.2, 68.5, 67.6, 55.2, 55.2, 26.1, 26.0, 25.0, 24.4; 

HRMS (ESI) m/z: found [M+Na]+ 787.3301, C42H52O13 calcd for [M+Na]+ 787.3300; 

-form [ ]D +53.0 ° (c 0.7, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.25-6.82 (m, 12 H, 3 Ar), 

5.47 (d, 1 H, J 1,2 = 5.0 Hz, H-1b), 5.13 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.01-4.96 (m, 4 H, 

H-1a, 3 ArCH2), 4.79 (d, 1 H, Jgem = 10.5 Hz, ArCH2), 4.57 (d, 1 H, Jgem = 11.5 Hz, ArCH2), 

4.55 (dd, 1 H, J4,5 = 2.0 Hz, J3,4 = 8.0 Hz, H-4b), 4.41 (d, 1 H, ArCH2), 4.38 (d, 1 H, ArCH2), 

4.25-4.23 (m, 2 H, H-2b, H-3b), 3.97 (m, 1 H, H-6aa), 3.96 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3a), 
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3.82-3.74 (m, 3 H, H-4a, H-6ba, H-5b), 3.80 (s, 3 H, OCH3), 3.77 (s, 3 H, OCH3), 3.70 (dd, 1 

H, J5,6a = 3.5 Hz, Jgem = 11.0 Hz, H-6ab), 3.60-3.54 (m, 3 H, H-2a, H-5a, H-6bb), 1.45-1.30 

(4 s, 12 H, 4 CH3); 13C NMR (125 MHz, CDCl3) δ 159.2, 137.3, 137.0, 130.2, 129.7, 129.6, 

129.5, 129.4, 127.7, 113.7, 113.7, 109.2, 108.5, 98.2, 96.2, 82.4, 82.3, 80.4, 74.4, 73.7, 73.2, 

73.0, 70.9, 70.7, 70.6, 70.0, 67.1, 66.4, 55.3, 55.2, 26.1, 26.0, 25.0, 24.5; HRMS (ESI) m/z: 

found [M+Na]+ 787.3297, C42H52O13 calcd for [M+Na]+ 787.3300. 

 

 

[4-O-BBenzyl-6-O-tert-butyldiphenylsilyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (31) 

-form [ ]D -8.2° (c 0.6, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.73-7.10 (m, 19 H, 4 Ar), 

5.57 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 5.24 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.09 (s, 2 H, 2 

ArCH2), 4.97 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.87 (d, 1 H, ArCH2), 4.66 (d, 1 H, ArCH2), 

4.62 (dd, 1 H, J2,3 = 2.0 Hz, J3,4 = 8.0 Hz, H-3b), 4.37 (d, 1 H, J1,2 = 8.0 Hz, H-1a), 4.34-4.32 

(m, 2 H, H-2b, H-4b), 4.14-4.07 (m, 2 H, H-5b, H-6ab), 3.82-3.78 (m, 2 H, H-6aa, H-6ba), 

3.80 (dd, 1 H, J5,6b = 8.0 Hz, Jgem = 12.5 Hz, H-6bb), 3.70 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3a), 

3.62 (t, 1 H, J4,5 = 9.0 Hz, H-4a), 3.38 (t, 1 H, H-2a), 3.31 (t, 1 H, J5,6a = J5,6b = 3.0 Hz, 

H-5a), 1.57-1.34 (4 s, 12 H, 4 CH3), 1.04 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 138.6, 

137.5, 136.8, 135.8, 135.6, 133.7, 133.2, 131.3, 129.5, 129.5, 128.8, 128.3, 128.0, 127.9, 

127.6, 127.6, 109.3, 108.6, 102.5, 96.3, 84.4, 81.2, 77.2, 75.4, 75.0, 72.9, 72.8, 71.3 70.7, 

70.6, 68.4, 67.5, 62.8, 60.3, 29.7, 26.1, 26.0, 25.0, 24.4, 21.0, 19.3, 14.2; HRMS (ESI) m/z: 
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found [M+Na]+ 875.3796, C49H60O11Si calcd for [M+Na]+ 875.3797; -form [ ]D +25.0 ° (c 

0.6 , CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.71-7.14 (m, 19 H, 4 Ar), 5.43 (d, 1 H, J1,2 = 

4.5 Hz, H-1b), 5.13 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 5.05 (2 s, 2 H, 2 ArCH2), 5.01 (d, 1 H, 

ArCH2), 5.00 (d, 1 H, J1,2 = 4.0 Hz, H-1a), 4.97 (d, 1 H, Jgem = 11.5 Hz, ArCH2), 4.68 (d, 1 

H, ArCH2), 4.55 (dd, 1 H, J3,4 = 2.5 Hz, J2,3 = 8.0 Hz, H-3b), 4.25-4.23 (m, 2 H, H-2b, H-4b), 

4.02 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3a), 3.95 (m, 1 H, H-5a), 3.94 (dd, 1 H, J5,6a = 3.5 Hz, 

Jgem = 11.5 Hz, H-6aa), 3.85 (dd, 1 H, J5,6b = 1.5 Hz, H-6ba), 3.79-3.75 (m, 2 H, H-5b, 

H-6ab), 3.70 (t, 1 H, J4,5 = 9.0 Hz, H-4a), 3.69 (m, 1 H, H-6bb), 3.55 (dd, 1 H, H-2a), 

1.42-1.26 (4 s, 12 H, 4 CH3), 1.04 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 138.8, 137.2, 

137.0, 135.8, 135.6, 133.8, 133.4, 129.6, 129.5, 129.5, 128.3, 127.8, 127.7, 127.6, 127.5, 

127.5, 109.1, 108.5, 97.7, 96.2, 82.6, 80.8, 77.6, 77.1, 74.9, 74.0, 73.2, 71.3, 70.9, 70.7, 

70.6, 66.5, 66.3, 62.8, 26.1, 26.0, 24.9, 24.4, 19.3; HRMS (ESI) m/z: found [M+Na]+ 

875.3797, C49H60O11Si calcd for [M+Na]+ 875.3797. 

 

 

[6-O-AAcetyl-4-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (32) 

-form [ ]D +42.5 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.35-7.07 (m, 9 H, 2 Ar), 

5.57 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 5.27 (d, 1 H, Jgem = 12.5 Hz, ArCH2 ), 5.13 (d, 1 H, Jgem = 

15.0 Hz, ArCH2), 5.04 (d, 1 H, ArCH2), 4.95 (d, 1 H, Jgem = 11.5 Hz, ArCH2), 4.80 (d, 1 H, 

ArCH2), 4.61 (dd, 1 H, J4,5 = 2.5 Hz, J3,4 = 7.0 Hz, H-4b), 4.60 (d, 1 H, ArCH2), 4.44 (d, 1 H, 
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J1,2 = 8.0 Hz, H-1a), 4.32 (dd, 1 H, J2,3 = 2.5 Hz, H-2b), 4.29-4.26 (m, 2 H, H-6aa, H-3b), 

4.20 (dd, 1 H, J5,6b = 4.5 Hz, Jgem = 11.5 Hz, H-6ba), 4.06-4.01 (m, 2 H, H-5b, H-6ab), 3.78 

(dd, 1 H, J5,6b = 8.0 Hz, Jgem = 12.0 Hz, H-6bb), 3.73 (t, 1 H, J2,3 = J3,4 = 8.0 Hz, H-3a), 3.46 

(m, 1 H, H-5a), 3.42 (t, 1 H, J4,5 = 8.0 Hz, H-4a), 3.35 (t, 1 H, H-2a), 2.00 (s, 3 H, Ac), 

1.55-1.34 (4 s, 12 H, 4 CH3); 13C NMR (125 MHz, CDCl3) δ 170.7, 138.2, 137.5, 136.6, 

131.8, 129.0, 128.3, 128.2, 128.1, 127.8, 127.6, 125.0, 109.3, 108.6, 103.0, 96.3, 84.1, 80.7, 

77.6, 77.2, 76.3, 74.7, 73.0, 72.5, 72.3, 71.3, 70.7, 70.5, 69.6, 67.7, 63.3, 26.1, 25.9, 25.0, 

24.4, 20.8; HRMS (ESI) m/z: found [M+Na]+ 679.2722, C35H44O12 calcd for [M+Na]+ 

679.2725; -form [ ]D +74.0 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.37-7.11 (m, 

9 H, 2 Ar), 5.49 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 5.17 (d, 1 H, Jgem = 14.0 Hz, ArCH2 ), 5.08 (d, 

1 H, Jgem = 14.5 Hz, ArCH2), 4.99 (d, 1 H, ArCH2), 4.98 (d, 1 H, ArCH2), 4.94 (d, 1 H, J1,2 

= 4.5 Hz, H-1a), 4.93 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.64 (d, 1 H, ArCH2), 4.58 (dd, 1 H, 

J4,5 = 2.5 Hz, J3,4 = 8.0 Hz, H-4b), 4.32-4.21 (m, 4 H, H-2b, H-3b, H-5b, H-6ab), 4.04-3.96 

(m, 3 H, H-3a, H-5a, H-6bb), 3.79-3.76 (m, 2 H, H-6aa, H-6ba), 3.53 (dd, 1 H, J2,3 = 9.5 Hz, 

H-2a), 3.45 (dd, 1 H, J3,4 = 9.5 Hz, J4,5 = 10.5 Hz, H-4a), 2.00 (s, 3 H, Ac), 1.47-1.31 (4 s, 12 

H, 4 CH3); 13C NMR (125 MHz, CDCl3) δ 170.8, 138.4, 137.1, 136.9, 130.1, 129.1, 128.5, 

128.4, 128.1, 127.8, 127.8, 109.2, 108.6, 98.0, 96.2, 82.2, 80.4, 76.4, 74.4, 73.5, 73.4, 71.1, 

70.7, 70.6, 68.4, 67.5, 66.7, 63.2, 29.7, 26.1, 26.0, 25.0, 24.5, 20.9; HRMS (ESI) m/z: 

found [M+Na]+ 679.2720, C35H44O12 calcd for [M+Na]+ 679.2725. 
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[[6-O-BBenzyl-4-O-tert-butyldiphenylsilyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6) 

-1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (33) 

-form [ ]D +7.8 ° (c 0.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.73-6.84 (m, 19 H, 4 Ar), 

5.57 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 5.10 (d, 1 H, Jgem = 15.5 Hz, ArCH2), 4.82 (d, 1 H, 

ArCH2), 4.61 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 4.83 (dd, 1 H, J2,3 = 2.5 Hz, J3,4 = 8.0 Hz, 

H-3b), 4.51 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 4.44 (d, 1 H, J1,2 = 7.5 Hz, H-1a), 4.42 (d, 1 H, 

ArCH2), 4.31 (dd, 1 H, H-2b), 4.24 (dd, 1 H, J4,5 = 1.0 Hz, H4b), 4.05-4.01 (m, 2 H, H-6ab, 

H-6bb), 3.83 (d, 1 H, Jgem = 9.0 Hz, H-6aa), 3.75 (dd, 1 H, J5,6a = 6.0 Hz, J5,6b = 10.0 Hz, 

H-5b), 3.56-3.48 (m, 4 H, H-3a, H-4a, H-5a, H-6ba), 3.45 (d, 1 H, ArCH2), 3.07 (t, 1 H, J2,3 = 

8.5 Hz, H-2a), 1.54-1.31 (4 s, 12 H, 4 CH3), 0.98 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) 

δ 138.4, 137.5, 136.7, 136.1, 135.4, 135.3, 133.4, 132.7, 129.3, 128.9, 128.2, 127.9, 127.7, 

127.4, 127.2, 127.1, 127.0, 127.0, 127.0, 109.3, 108.6, 103.1, 96.3, 82.5, 80.4, 75.8, 73.4, 

73.2, 71.3, 70.7, 70.6, 70.1, 69.7, 69.5, 67.9, 29.7, 27.2, 26.1, 26.0, 25.1, 24.4, 19.6; HRMS 

(ESI) m/z: found [M+Na]+ 875.3798, C49H60O11Si calcd for [M+Na]+ 875.3797; -form 

[ ]D +49.6 ° (c 0.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.77-6.77 (m, 19 H, 4 Ar), 5.35 

(d, 1 H, J1,2 = 5.0 Hz, H-1b), 5.14 (d, 1 H, Jgem = 15.5 Hz, ArCH2), 4.92 (d, 1 H, J1,2 = 4.0 

Hz, H-1a), 4.65 (d, 1 H, ArCH2), 4.62 (dd, 1 H, J2,3 = 2.0 Hz, J3,4 = 8.0 Hz, H-3b), 4.57 (d, 1 

H, Jgem = 13.0 Hz, ArCH2), 4.45 (s, 2 H, 2 ArCH2), 4.33-4.30 (m, 2 H, H-2b, H-4b), 

4.14-4.11 (m, 2 H, H-5a, H-6ab), 3.88-3.86 (m, 2 H, H-5b, H-6bb), 3.85 (t, 1 H, J2,3 = J3,4 = 

8.5 Hz, H-3a), 3.78 (dd, 1 H, J5,6a = 4.0 Hz, Jgem = 10.5 Hz, H-6aa), 3.73 (dd, 1 H, J5,6b = 2.0 

Hz, H-6ba), 3.68 (t, 1 H, J4,5 = 8.5 Hz, H-4a), 3.37 (d, 1 H, ArCH2), 3.27 (dd, 1 H, H-2a), 

1.60-1.34 (4 s, 12 H, 4 CH3), 1.00 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 138.3, 137.0, 

136.8, 136.2, 135.6, 135.4, 133.5, 131.8, 129.2, 128.8, 128.2, 127.7, 127.7, 127.3, 127.2, 

127.1, 127.0, 126.9, 109.3, 108.6, 97.3, 96.3, 80.3, 79.8, 77.6, 73.7, 73.3, 71.2, 71.0, 70.9, 
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70.8, 70.7, 70.6, 69.3, 67.2, 66.6, 26.2, 26.0, 25.0, 24.5, 19.6, 14.1; HRMS (ESI) m/z: 

found [M+Na]+ 875.3797, C49H60O11Si calcd for [M+Na]+ 875.3797. 

 

 

[4-O-AAcetyl-6-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (34) 

-form [ ]D +13.5 ° (c 2.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.33-7.07 (m, 9 H, 2 Ar), 

5.56 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 5.09 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 5.08 (d, 1 H, Jgem = 

14.5 Hz, ArCH2), 5.04 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 4.85 (t, 1 H, J3,4 = J4,5 = 9.0 Hz, 

H-4a), 4.78 (d, 1 H, ArCH2), 4.59 (dd, 1 H, J4,5 = 2.5 Hz, J3,4 = 8.0 Hz, H-4b), 4.50 (s, 1 H, 

ArCH2), 4.49 (s, 1 H, ArCH2), 4.46 (d, 1 H, J1,2 = 8.0 Hz, H-1a), 4.31 (dd, 1 H, J2,3 = 2.5 Hz, 

H-2b), 4.27 (dd, 1 H, H-3b), 4.07-4.03 (m, 2 H, H-6ab, H-5b), 3.81 (dd, 1 H, J5,6b = 4.0 Hz, 

Jgem = 8.0 Hz, H-6bb), 3.63 (t, 1 H, J2,3 = 9.0 Hz, H-3a), 3.55-3.47 (m, 3 H, H-5a, H-6aa, 

H-6ba), 3.40 (t, 1 H, H-2a), 2.02 (s, 3 H, Ac), 1.43-1.31 (3 s, 12 H, 4 CH3); 13C NMR (125 

MHz, CDCl3) δ 169.9, 138.0, 137.1, 136.6, 131.4, 128.9, 128.3, 128.1, 127.9, 127.7, 127.6, 

109.3, 108.6, 102.8, 96.4, 81.0, 73.6, 73.1, 72.9, 72.4, 71.3, 70.7, 70.7, 70.6, 69.7, 69.5, 

67.8, 29.7, 26.2, 26.0, 25.1, 24.4, 21.0; HRMS (ESI) m/z: found [M+Na]+ 679.2729, 

C35H44O12 calcd for [M+Na]+ 679.2725; -form [ ]D +78.3 ° (c 1.5, CHCl3), 1H NMR (500 

MHz, CDCl3) δ 7.34-7.08 (m, 9 H, 2 Ar), 5.49 (d, 1 H, J1,2 = 5.0 Hz, H-1b), 5.05 (t, 1 H, J3,4 

= J4,5 = 10.0 Hz, H-4a), 5.00 (d, 1 H, J1,2 = 4.0 Hz, H-1a), 4.98-4.94 (m, 4 H, 4 ArCH2), 4.57 

(dd, 1 H, J4,5 = 2.0 Hz, J3,4 = 8.0 Hz, H-4b), 4.55 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 4.48 (d, 1 
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H, ArCH2), 4.27 (dd, 1 H, J2,3 = 2.5 Hz, H-2b), 4.25 (dd, 1 H, H-3b), 4.01-3.98 (m, 2 H, 

H-5a, H-5b), 3.92 (t, 1 H, J2,3 = 10.0 Hz, H-3a), 3.84 (dd, 1 H, J5,6a = 7.0 Hz, Jgem = 11.0 Hz, 

H-6ab), 3.74 (dd, 1 H, J5,6b = 5.5 Hz, H-6bb), 3.62 (dd, 1 H, H-2a), 3.53 (dd, 1 H, J5,6a = 3.0 

Hz, Jgem = 11.0 Hz, H-6aa), 3.46 (dd, 1 H, J5,6a = 4.5 Hz, H-6ba), 2.02 (s, 3 H, Ac), 

1.98-1.26 (4 s, 12 H, 4 CH3); 13C NMR (125 MHz, CDCl3) δ 169.8, 138.0, 137.2, 136.4, 

130.0, 129.2, 128.3, 127.9, 127.8, 127.7, 127.6, 127.5, 109.3, 108.5, 97.8, 96.2, 79.6, 79.2, 

73.4, 73.2, 73.1, 71.1, 70.7, 70.1, 68.7, 68.5, 67.3, 66.8, 50.9, 26.1, 26.0, 25.0, 24.5, 21.0; 

HRMS (ESI) m/z: found [M+Na]+ 679.2724, C35H44O12 calcd for [M+Na]+ 679.2725.  

 

 
[4,6-O-DDi-O-aacetyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (35) 

1H NMR (500 MHz, CDCl3) δ 7.27-7.07 (m, 8 H, 2 Ar), 5.32 (d, 1 H, J1,2 = 5.0 Hz, H-1b  ), 

5.48 (d, 1 H, J1,2 = 4.5 Hz, H-1b ), 5.10 (d, 1 H, Jgem = 13.0 Hz, ArCH2 ), 5.10 (d, 1 H, Jgem 

= 8.0 Hz, ArCH2 ), 5.07 (d, 1 H, Jgem = 9.5 Hz, ArCH2 ), 5.02 (d, 1 H, ArCH2 ), 5.01-4.97 

(m, 2 H, ArCH2 ), 5.01 (d, 1 H, ArCH2 ), 4.99 (d, 1 H, J1,2 = 3.5 Hz, H-1a ), 4.98 (t, 1 H, 

J3,4 = J4,5 = 5.0 Hz, H-4a ), 4.92 (t, 1 H, J3,4 = J4,5 = 9.5 Hz, H-4a ), 4.78 (d, 1 H, ArCH2 ), 

4.62 (dd, 1 H, J4,5 = 2.5 Hz, J3,4 = 8.0 Hz, H-4b ), 4.58 (dd, 1 H, J4,5 = 2.0 Hz, J3,4 = 8.0 Hz, 

H-4b ), 4.48 (d, 1 H, J1,2 = 7.5 Hz, H-1a ), 4.32 (dd, 1 H, J2,3 = 2.5 Hz, H-2b ), 4.29 (m, 1 H, 

H-2b ), 4.28 (dd, 1 H, H-3b ), 4.24 (dd, 1 H, J2,3 = 1.5 Hz, H-3b ), 4.19 (dd, 1 H, J5,6a = 5.0 

Hz, Jgem = 12.0 Hz, H-6aa ), 4.11-4.08 (m, 2 H, H-5a , H-6aa ), 4.07-4.03 (m, 5 H, H-6ba , 
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H-6ba , H-5b , H-6ab , H-6ab ), 3.98 (m, 1 H, H-5b ), 3.91 (t, 1 H, H-3a ), 3.82-3.78 (m, 2 

H, H-6bb , H-6bb ), 3.65 (t, 1 H, J2,3 = 9.5 Hz, H-3a ), 3.63 (t, 1 H, J2,3 = 9.5 Hz, H-2a ), 

3.53 (m, 1 H, H-5a ), 3.42 (dd, 2 H, H-1, H-2a ), 2.14 (s, 3 H, Ac ), 2.11 (s, 3 H, Ac ), 2.07 

(s, 3 H, Ac ), 2.04 (s, 3 H, Ac ), 1.55-1.34 (5 s, 24 H, 8 CH3); 13C NMR (125 MHz, CDCl3) 

δ 170.8, 170.8, 169.8, 169.6, 137.8, 137.0, 136.9, 136.4, 136.2, 131.6, 129.9, 129.3, 129.0, 

128.8, 128.2, 128.1, 127.7, 127.7, 127.7, 125.3, 109.4, 109.3, 108.6, 108.6, 102. 9, 97.9, 

96.3, 96.2, 80.8, 80.1, 79.4, 79.3, 77.6, 73.3, 73.2, 72.9, 72.3, 71.6, 71.3, 71.2, 70.7, 70.7, 

70.6, 70.5, 69.6, 69.4, 69.2, 67.9, 67.8, 67.4, 67.1, 62.4, 62.2, 30.9, 29.7, 26.1, 26.0, 25.0, 

25.0, 24.4, 21.4, 20.9, 20.7; HRMS (ESI) m/z: found [M+Na]+ 631.2361, C30H40O13 calcd 

for [M+Na]+ 631.2361. 

 

 

[4,6-Di-O-bbenzyl-2,3-O-((o-xylylene)-D-galactopyranosyl]-(1→6)- 

1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (36) 

-form [ ]D -8.5 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.33-7.05 (m, 14 H, 3 Ar), 

5.57 (d, 1 H, J 1,2 = 5.0 Hz, H-1b), 5.30 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 5.17 (d, 1 H, Jgem = 

15.0 Hz, ArCH2), 5.01 (d, 1 H, ArCH2), 4.78 (d, 1 H, Jgem = 11.5 Hz , ArCH2), 4.69 (d, 1 H, 

ArCH2), 4.59 (dd, 1 H, J2,3 = 2.0 Hz, J3,4 = 7.5 Hz, H-3b), 4.46 (d, 1 H, Jgem = 11.0 Hz, 

ArCH2), 4.43 (d, 1 H, ArCH2), 4.14 (d, 1 H, J 1,2 = 8.0 Hz, H-1a), 4.39 (d, 1 H, ArCH2), 4.31 

(dd, 1 H, H-2b), 4.24 (m, 1 H, J 4,5 = 1.5 Hz, H-4b), 4.07-4.04 (m, 2 H, H-5b, H-6ab), 3.85 (d, 
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1 H, J3,4 = 3.0 Hz, H-4a), 3.72 (t, 1 H, J2,3 = 8.0 Hz, H-2a), 3.60 (dd, 1 H, J5,6b = 3.5 Hz, Jgem 

= 8.5 Hz, H-6bb), 3.64 (dd, 1 H, H-3a), 3.57-3.53 (m, 3 H, H-5a, H-6aa, H-6ba), 1.45-1.23 (4 

s, 12 H, 4 CH3); 13C NMR (125 MHz, CDCl3) δ 138.8, 138.0, 137.7, 137.0, 132.2, 128.4, 

128.1, 128.0, 127.9, 127.8, 127.6, 127.4, 127.2, 109.3, 108.6, 103.5, 96.3, 80.8, 78.6, 74.8, 

74.6, 73.4, 73.2, 73.2, 71.4, 70.7, 70.6, 69.4, 68.7, 67.8, 26.1, 25.9, 25.1, 24.4; HRMS (ESI) 

m/z: found [M+Na]+ 727.3087, C40H48O11 calcd for [M+Na]+ 727.3089;  -form [ ]D +41.5 ° 

(c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.32-7.08 (m, 14 H, 3 Ar), 5.50 (d, 1 H, J 1,2 = 

5.0 Hz, H-1b), 5.19 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.15 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 

5.01 (s, 1 H, H-1a), 4.92 (d, 1 H, ArCH2), 4.86 (d, 1 H, ArCH2), 4.83 (d, 1 H, Jgem = 11.0 Hz, 

ArCH2), 4.57 (dd, 1 H, J2,3 = 2.5 Hz, J3,4 = 8.0 Hz, H-3b), 4.51 (d, 1 H, Jgem = 12.0 Hz, 

ArCH2), 4.48 (d, 1 H, ArCH2), 4.43 (d, 1 H, ArCH2), 4.28 (dd, 1 H, J2,3 = 2.5 Hz, H-2b), 

4.26 (dd, 1 H, J4,5 = 2.0 Hz, H-4b), 4.16 (t, 1 H, J5,6a = J5,6b = 6.5 Hz, H-5a), 4.05-4.02 (m, 3 

H, H-2a, H-3a, H-5b), 3.99 (s, 1 H, H-4a), 3.84 (dd, 1 H, J5,6a = 7.0 Hz, Jgem = 11.0 Hz, 

H-6ab), 3.76 (dd, 1 H, J5,6b = 5.5 Hz, H-6bb), 3.58 (dd, 1 H, Jgem = 9.0 Hz, H-6aa), 3.52 (dd, 

1 H, H-6ba), 1.50-1.32 (4 s, 12 H, 4 CH3); 13C NMR (125 MHz, CDCl3) δ 138.3, 137.3, 

137.2, 130.7, 128.4, 128.3, 128.3, 128.0, 127.8, 127.6, 127.5, 127.3, 109.2, 108.5, 98.2, 

96.3, 78.5, 78.0, 76.4, 74.9, 73.8, 73.1, 72.8, 71.1, 70.7, 70.6, 69.3, 68.7, 67.0, 66.6, 26.1, 

26.0, 25.0, 24.5; HRMS (ESI) m/z: found [M+Na]+ 727.3089, C40H48O11 calcd for [M+Na]+ 

727.3089. 
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n-Butyl 4,6-di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranoside (49) 

-form [ ]D +28.3 ° (c 0.9, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.33-7.14 (m, 14 H, 3 Ar), 

5.18 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.06 (s, 2 H, 2 ArCH2), 4.91 (d, 1 H, Jgem = 11.5 Hz, 

ArCH2), 4.88 (d, 1 H, ArCH2), 4.58 (d, 1 H, ArCH2), 4.55 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 

4.52 (d, 1 H, ArCH2), 4.30 (d, 1 H, J1,2 = 8.0 Hz, H-1), 3.91 (m, 1 H, OCH2CH2CH2Me), 

3.72 (dd, 1 H, J5,6a = 1.5 Hz, Jgem = 11.0 Hz, H-6a), 3.67 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 

3.63 (dd, 1 H, J5,6b = 5.5 Hz, H-6b), 3.56 (m, 1 H, OCH2CH2CH2Me), 3.48 (t, 1 H, J4,5 = 9.0 

Hz, H-4), 3.42 (m, 1 H, H-5), 3.36 (t, 1 H, H-2), 1.68-1.60 (m, 2 H, OCH2CH2CH2Me), 

1.45-1.40 (m, 2 H, OCH2CH2CH2Me), 0.95 (t, 3 H, OCH2CH2CH2Me); 13C NMR (125 

MHz, CDCl3) δ 138.5, 138.2, 137.1, 137.0, 136.8, 133.5, 131.9, 131.6, 130.9, 130.7, 129.4, 

129.1, 129.0, 128.8, 128.3, 128.3, 128.0, 127.9, 127.7, 127.7, 127.6, 127.5, 127.2, 127.1, 

102.2, 101.3, 84.5, 81.0, 77.1, 74.8, 74.6, 73.4, 72.9, 72.8, 70.9, 69.7, 69.1, 31.7, 29.7, 19.2, 

13.9; HRMS (ESI) m/z: found [M+Na]+ 541.2565, C32H38O6 calcd for [M+Na]+ 541.2561; 

-form [ ]D +44.3 ° (c 0.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.34-7.11 (m, 14 H, 3 Ar), 

5.15 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 5.08 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 4.99 (d, 1 H, 

ArCH2), 4.97 (d, 1 H, ArCH2), 4.95 (d, 1 H, J1,2 = 3.5 Hz, H-1) 4.91 (d, 1 H, Jgem = 11.0 Hz, 

ArCH2), 4.61 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 4.52 (d, 1 H, ArCH2), 4.48 (d, 1 H, ArCH2), 

3.98 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3), 3.76 (m, 1 H, OCH2CH2CH2Me), 3.71 (dd, 1 H, J5,6a 

= 7.0 Hz, Jgem = 11.0 Hz, H-6a), 3.66-3.63 (m, 2 H, H-6b, OCH2CH2CH2Me), 3.58 (t, 1 H, 

J4,5 = 9.5 Hz, H-4), 3.60 (dd, 1 H, H-2), 3.49 (m, 1 H, H-5), 1.60-1.56 (m, 2 H, 
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OCH2CH2CH2Me), 1.35-1.30 (m, 2 H, OCH2CH2CH2Me), 0.88 (t, 3 H, OCH2CH2CH2Me); 

13C NMR (125 MHz, CDCl3) δ 138.6, 138.1, 137.2, 136.8, 129.7, 129.3, 128.4, 128.3, 128.0, 

127.9, 127.7, 127.7, 127.6, 97.6, 82.9, 80.8, 75.0, 73.8, 73.5, 70.0, 68.7, 67.9, 31.5, 19.4, 

13.9; HRMS (ESI) m/z: found [M+Na]+ 541.2561, C32H38O6 calcd for [M+Na]+ 541.2561. 

 

 

Benzyl 4,6-di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranoside (50) 

-form [ ]D +9.3 ° (c 2.1, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.36-7.12 (m, 19 H, 4 Ar), 

5.19 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.08 (s, 2 H, ArCH2), 4.94 (d, 1 H, Jgem = 12.0 Hz, 

ArCH2), 4.92 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.88 (d, 1 H, ArCH2), 4.70 (d, 1 H, ArCH2), 

4.59 (d, 1 H, ArCH2), 4.56 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 4.53 (d, 1 H, ArCH2), 4.42 (d, 1 

H, J1,2 = 8.0 Hz, H-1), 3.37 (dd, 1 H, J5,6a = 2.0 Hz, Jgem = 12.0 Hz, H-6a), 3.67 (t, 1 H, J3,4 

= J4,5 = 8.0 Hz, H-4), 3.66 (dd, 1 H, J5,6b = 5.0 Hz, H-6b), 3.52 (t, 1 H, J2,3 = 8.0 Hz, H-2), 

3.45 (t, 1 H, H-3), 3.42 (td, 1 H, H-5); 13C NMR (125 MHz, CDCl3) δ 138.5, 138.2, 137.7, 

137.1, 136.8, 130.9, 129.1, 128.3, 128.3, 128.3, 128.1, 127.9, 127.7, 127.7, 127.7, 127.6, 

127.5, 101.3, 84.5, 81.1, 74.9, 74.7, 73.4, 73.0, 72.8, 70.9, 69.0; HRMS (ESI) m/z: found 

[M+Na]+ 575.2409, C35H36O6 calcd for [M+Na]+ 575.2404; -form [ ]D +8.3 ° (c 3.2, 

CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.38-7.12 (m, 19 H, 4 Ar), 5.16 (d, 1 H, Jgem = 14.0 

Hz, ArCH2), 5.07 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 5.06 (d, 1 H, J1,2 = 3.0 Hz, H-1), 5.00 (d, 

1 H, ArCH2), 4.98 (d, 1 H, ArCH2), 4.90 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.70 (d, 1 H, Jgem 

= 12.0 Hz, ArCH2), 4.62 (d, 1 H, ArCH2), 4.60 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 4.51 (d, 1 

H, ArCH2), 4.46 (d, 1 H, ArCH2), 4.03 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 3.77 (m, 1 H, H-5), 
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3.68 (dd, 1 H, J5,6a = 4.0 Hz, Jgem = 11.0 Hz, H-6a), 3.61 (t, 1 H, J4,5 = 9.0 Hz, H-4), 3.58 

(dd, 1 H, H-2), 3.54 (dd, 1 H, J5,6b = 2.0 Hz, H-6b); 13C NMR (125 MHz, CDCl3) δ 138.6, 

138.0, 137.4, 137.2, 136.8, 129.7, 129.4, 128.3, 128.3, 128.3, 127.9, 127.7, 127.7, 127.6, 

127.6, 97.1, 82.8, 80.5, 77.6, 75.0, 73.7, 73.6, 73.4, 70.3, 69.5, 68.4, 29.7, 1.0; HRMS (ESI) 

m/z: found [M+Na]+ 575.2403, C35H36O6 calcd for [M+Na]+ 575.2404. 

 

 

1,2-Isopropyridene-3-O-[[4,6-di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranosyl] 

-rac-glycerol (51) 

-form 1H NMR (500 MHz, CDCl3) δ 7.35-7.12 (m, 14 H, 3 Ar), 5.16 (d, 1 H, Jgem = 13.5 

Hz, ArCH2), 5.09-5.01 (m, 2 H, 2 ArCH2), 4.91 (m, 1 H, ArCH2), 4.59-4.50 (m, 3 H, 3 

ArCH2), 4.35 (m, 1 H, ArCH2), 4.35 (d, 1 H, J1,2 = 8.0 Hz, H-1), 4.10 (m, 1 H, H-2’), 3.96 

(dd, 1 H, J4,5 = 5.0 Hz, J3,4 = 10.0 Hz, H-4), 3.90 (dd, 1 H, H-1’), 3.86-3.79 (m, 2 H, H-1’, 

H-3’), 3.76-3.59 (m, 3 H, H-3, H-5, H-3’), 3.50 (m, 1 H, H-6a), 3.42-3.36 (m, 2 H, H-2, 

H-6b), 1.44-1.37 (2 s, 6 H, 2 CH3); 13C NMR (125 MHz, CDCl3) δ 138.4, 138.4, 138.1, 

137.0, 136.9, 136.8, 136.7, 132.3, 130.8, 130.6, 129.4, 129.2, 129.1, 128.4, 128.3, 128.1, 

128.0, 128.0, 127.8, 127.8, 127.7, 127.6, 125.4, 125.3, 109.4, 102.7, 102.4, 84.4, 80.7, 80.7, 

76.9, 74.9, 74.6, 74.5, 74.0, 73.4, 72.9, 72.8, 72.8, 70.7, 70.4, 68.9, 68.9, 67.3, 66.8, 66.4, 

29.7, 26.8, 26.8, 26.7, 25.5, 25.4; HRMS (ESI) m/z: found [M+Na]+ 599.2615, C34H40O8 

calcd for [M+Na]+ 599.2615; -form 1H NMR (500 MHz, CDCl3) δ 7.35-7.23 (m, 14 H, 3 

Ar), 5.12-4.88 (m, 5 H, 5 ArCH2), 4.96 (d, 1 H, J1,2 = 3.5 Hz, H-1), 4.61 (d, 1 H, Jgem = 12.0 

Hz, ArCH2), 4.53 (d, 1 H, Jgem = 10.5 Hz, ArCH2), 4.47 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 
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4.27 (m, 1 H, H-2’), 4.00-3.93 (m, 2 H, H-3, H-1’), 3.79-3.69 (m, 3 H, H-5, H-1’, H-3’), 

3.66-3.48 (m, 5 H, H-2, H-4, H-6a, H-6b, H-3’), 1.33-1.25 (m, 6 H, 2 CH3); 13C NMR (125 

MHz, CDCl3) δ 138.5, 138.5, 138.0, 137.1, 137.1, 136.6, 130.5, 129.8, 129.7, 129.3, 129.2, 

128.4, 128.4, 128.0, 127.9, 127.8, 127.7, 127.7, 126.9, 126.2, 109.4, 98.3, 98.2, 82.6, 80.2, 

77.6, 75.1, 75.0, 74.4, 74.3, 73.8, 73.4, 73.4, 73.4, 70.2, 69.1, 68.6, 68.4, 67.0, 66.7, 65.3, 

29.7, 26.7, 26.6, 25.5, 25.5, 19.6; HRMS (ESI) m/z: found [M+Na]+ 599.2619, C34H40O8 

calcd for [M+Na]+ 599.2615. 

 

Methyl [4,6-di-O-benzyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

2,3,4-tri-O-bbenzyl- -D-glucopyranoside (52) 

-form [ ]D +29.4 ° (c 0.9, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.39-7.00 (m, 29 H, 6 Ar), 

5.14 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.08 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 4.99 (d, 1 H, 

Jgem = 11.0 Hz, ArCH2), 4.95 (d, 1 H, Jgem = 10.5 Hz, ArCH2), 4.94 (d, 1 H, ArCH2), 4.91 (d, 

1 H, ArCH2), 4.90 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.86 (d, 1 H, ArCH2), 4.82(d, 1 H, Jgem 

= 12.5 Hz, ArCH2), 4.76 (d, 1 H, ArCH2), 4.68 (d, 1 H, ArCH2), 4.63 (d, 1 H, J1,2 = 4.0 Hz, 

H-1b), 4.55 (d, 1 H, ArCH2), 4.52 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.50 (d, 1 H, ArCH2), 

4.29 (d, 1 H, J1,2 = 7.5 Hz, H-1a), 4.12 (dd, 1 H, J5,6a = 1.0 Hz, Jgem = 10.5 Hz, H-6ab), 4.01 

(t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3b), 3.80 (m, 1 H, H-5b), 3.75 (dd, 1 H, J5,6b = 4.0 Hz, H-6bb), 

3.72-3.53 (m, 5 H, H-3a, H-6aa, H-6ba, H-2b, H-4b), 3.48-3.37 (m, 3 H, H-2a, H-4a, H-5a), 

3.37 (s, 3 H, OCH3); 13C NMR (125 MHz, CDCl3) δ 138.8, 138.6, 138.5, 138.3, 138.2, 

137.1, 136.8, 130.6, 129.5, 128.5, 128.5, 128.4, 128.3, 128.2, 128.0, 128.0, 127.9, 127.8, 
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127.7, 127.7, 127.5, 102.8, 98.2, 84.5, 82.2, 80.8, 79.8, 77.9, 77.1, 76.8, 76.0, 75.0, 75.0, 

74.9, 73.4, 73.4, 73.0, 72.8, 70.0, 69.2, 68.5, 55.2; HRMS (ESI) m/z: found [M+Na]+ 

931.4032, C56H60O11 calcd for [M+Na]+ 931.4028; -form [ ]D +30.0 ° (c 0.2, CHCl3); 1H 

NMR (500 MHz, CDCl3) δ 7.47-7.04 (m, 29 H, 6 Ar), 5.05 (d, 1 H, J1,2 = 3.5 Hz, H-1b), 

5.03 (d, 2 H, Jgem = 10.5 Hz, 2 ArCH2), 4.96 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.88 (d, 1 H, 

Jgem = 11.0 Hz, ArCH2), 4.78 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 4.77 (d, 2 H, 2 ArCH2), 4.69 

(d, 1 H, ArCH2), 4.68 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.58 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 

4.57 (d, 1 H, ArCH2), 4.57 (d, 1 H, J1,2 = 5.0 Hz, H-1a), 4.52 (d, 1 H, ArCH2), 4.43 (d, 1 H, 

ArCH2), 4.39 (d, 1 H, ArCH2), 3.96-3.88 (m, 2 H, H-3a, H-3b), 3.82-3.53 (m, 8 H, H-4a, 

H-5a, H-6aa, H-6ba, H-4b, H-5b, H-6ab, H-6bb), 3.51-3.48 (m, 2 H, H-2a, H-2b), 3.26 (s, 3 H, 

OCH3); 13C NMR (125 MHz, CDCl3) δ 138.9, 138.7, 138.5, 138.2, 138.1, 137.0, 130.6, 

129.1, 128.9, 128.4, 128.3, 128.2, 128.2, 128.0, 128.0, 127.9, 127.8, 127.7, 127.6, 127.6, 

127.5, 127.4, 97.9, 97.6, 82.2, 82.0, 79.9, 79.4, 77.8, 77.6, 75.7, 75.0, 74.7, 73.6, 73.4, 73.1, 

72.2, 70.4, 70.0, 68.5, 66.1, 54.9; HRMS (ESI) m/z: found [M+Na]+ 931.4024, C56H60O11 

calcd for [M+Na]+ 931.4028. 

 

 

Methyl [4,6-di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

2,3,4-tri-O-aacetyl- -D-glucopyranoside (53) 

-form [ ]D +36.2 ° (c 0.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.34-7.08 (m, 14 H, 3 Ar), 

5.49 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3b), 5.19 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.05 (s, 2 H, 2 

ArCH2), 5.03 (t, 1 H, J4,5 = 9.5 Hz, H-4b), 4.96 (d, 1 H, J1,2 = 3.5 Hz, H-1b), 4.91 (dd, 1 H, 
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H-2b), 4.91 (d, 1 H, Jgem = 10.5 Hz, ArCH2), 4.85 (d, 1 H, ArCH2), 4.57 (d, 1 H, Jgem = 12.5 

Hz, ArCH2), 4.53 (d, 1 H, ArCH2), 4.50 (d, 1 H, ArCH2), 4.36 (d, 1 H, J1,2 = 7.5 Hz, H-1a), 

4.05 (m, 1 H, H-5b), 3.92 (dd, 1 H, J5,6a = 2.0 Hz, Jgem = 11.5 Hz, H-6ab), 3.73-3.62 (m, 4 H, 

H-6bb, H-3a, H-6aa, H-6ba), 3.48 (t, 1 H, J3,4 = J4,5 = 7.5 Hz, H-4a), 3.45 (s, 3 H, OCH3), 

3.42 (m, 1 H, H-5a), 3.36 (t, 1 H, J2,3 = 7.5 Hz, H-2a), 2.08 (s, 3 H, Ac), 2.03 (s, 3 H, Ac), 

2.02 (s, 3 H, Ac); 13C NMR (125 MHz, CDCl3) δ 170.2, 169.6, 138.5, 138.2, 137.2, 136.7, 

131.1, 128.9, 128.4, 128.4, 128.1, 128.0, 127.7, 127.7, 127.6, 102.8, 96.5, 84.4, 80.9, 77.3, 

76.9, 74.9, 74.7, 73.4, 73.0, 72.3, 70.9, 70.4, 69.2, 69.0, 68.7, 68.3, 68.0, 55.3, 29.7, 20.8, 

20.8, 20.7; HRMS (ESI) m/z: found [M+Na]+ 787.2931, C41H48O14 calcd for [M+Na]+ 

787.2931; -form [ ]D +152.4 ° (c 2.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.35-7.07 (m, 

14 H, 3 Ar), 5.42 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3b), 5.09 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 

5.05 (s, 1 H, ArCH2), 5.04 (s, 1 H, ArCH2), 4.94 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 4.94 (d, 1 

H, J1,2 = 3.5 Hz, H-1a), 4.88 (t, 1 H, J4,5 = 9.5 Hz, H-4b), 4.87 (d, 1 H, Jgem = 9.0 Hz, 

ArCH2), 4.83 (d, 1 H, J1,2 = 4.0 Hz, H-1b), 4.8 (dd, 1 H, H-2b), 4.61 (d, 1 H, Jgem = 10.0 Hz, 

ArCH2), 4.53 (d, 1 H, ArCH2), 4.47 (d, 1 H, ArCH2), 3.96 (td, 1 H, J5,6a = 2.0 Hz, J5,6b = 7.5 

Hz, H-5b), 3.91 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3a), 3.60 (m, 1 H, H-5a), 3.72-3.67 (m, 2 H, 

H-4a, H-6ab), 3.63-3.57 (m, 3 H, H-2a, H-6aa, H-6bb), 3.49 (dd, 1 H, J5,6b = 2.0 Hz, Jgem = 

10.5 Hz, H-6ba), 3.19 (s, 3 H, OCH3), 2.05 (s, 3 H, Ac), 1.98 (s, 3 H, Ac), 1.96 (s, 3 H, Ac); 

13C NMR (125 MHz, CDCl3) δ 170.2, 170.0, 169.8, 138.6, 138.0, 137.1, 136.7, 130.1, 129.0, 

128.4, 128.3, 127.9, 127.8, 127.7, 127.6, 127.6, 97.6, 96.1, 82.5, 79.7, 74.9, 73.8, 73.4, 73.0, 

71.0, 70.3, 70.2, 69.6, 68.4, 67.8, 66.4, 54.9, 20.7, 20.7, 20.7; HRMS (ESI) m/z: found 

[M+Na]+ 787.2934, C41H48O14 calcd for [M+Na]+ 787.2931. 
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Methyl [4,6-di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

2,3-di-O-bbenzyl- -D-glucopyranoside (54) 

-form [ ]D +25.7 ° (c 0.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.40-7.07 (m, 24 H, 5 Ar), 

5.14 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.05 (d, 1 H, Jgem = 14.5 Hz, ArCH2), 5.00 (d, 1 H, 

ArCH2), 4.98 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 4.91 (d, 1 H, ArCH2), 4.89 (d, 1 H, Jgem = 

11.0 Hz, ArCH2), 4.80 (d, 1 H, ArCH2), 4.79 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 4.67 (d, 1 H, 

ArCH2), 4.63 (d, 1 H, J1,2 = 3.5 Hz, H-1b), 4.56 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 4.54 (d, 1 

H, ArCH2), 4.78 (d, 1 H, ArCH2), 4.37 (d, 1 H, J1,2 = 8.0 Hz, H-1a), 4.28 (dd, 1 H, J5,6a = 

2.5 Hz, Jgem = 11.0 Hz, H-6aa), 3.82 (dd, 1 H, J5,6b = 5.0 Hz, H-6ba), 3.82 (t, 1 H, J2,3 = J3,4 

= 9.0 Hz, H-3b), 3.76 (m, 1 H, H-5b), 3.70-3.61 (m, 4 H, H-3a, H-5a, H-4b, H-6ab), 3.53 (dd, 

1 H, H-2b), 3.48 (t, 1 H, J3,4 = J4,5 = 8.5 Hz, H-4a), 3.41 (m, 1 H, H-6bb), 3.40 (s, 3 H, 

OCH3), 3.39 (t, 1 H, J2,3 = 8.5 Hz, H-2a), 2.71 (d, 1 H, J4,OH = 2.5 Hz, OH); 13C NMR (125 

MHz, CDCl3) δ 138.9, 138.4, 138.1, 136.8, 136.8, 130.5, 129.5, 128.5, 128.5, 128.4, 128.3, 

128.1, 128.0, 128.0, 127.9, 127.9, 127.9, 127.7, 127.7, 127.7, 127.5, 102.8, 98.2, 84.4, 81.4, 

80.6, 79.4, 77.6, 75.5, 74.9, 74.6, 73.3, 73.2, 72.9, 72.8, 70.8, 70.2, 69.2, 68.9, 55.2; HRMS 

(ESI) m/z: found [M+Na]+ 841.3553, C49H54O11 calcd for [M+Na]+ 841.3558; -form [ ]D 

+78.7 ° (c 2.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.47-7.09 (m, 24 H, 5 Ar), 5.07 (d, 1 

H, Jgem = 14.0 Hz, ArCH2), 5.03 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 4.99 (d, 1 H, ArCH2), 

4.95 (d, 1 H, J1,2 = 3.5 Hz, H-1a), 4.93 (d, 1 H, Jgem = 11.5 Hz, ArCH2), 4.93 (d, 1 H, 

ArCH2), 4.89 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.78 (d, 1 H, ArCH2), 4.76 (d, 1 H, Jgem = 

12.0 Hz, ArCH2), 4.64 (d, 1 H, ArCH2), 4.58 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 4.55 (d, 1 H, 
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J1,2 = 4.0 Hz, H-1b), 4.51 (d, 1 H, ArCH2), 4.46 (d, 1 H, ArCH2), 3.92 (t, 1 H, J2,3 = J3,4 = 

9.0 Hz, H-3a), 3.87 (dd, 1 H, J5,6a = 5.0 Hz, Jgem = 10.5 Hz, H-6aa), 3.80 (m, 1 H, H-5a), 

3.75 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3b), 3.70-3.49 (m, 7 H, H-2a, H-4a, H-6ba, H-4b, H-5b, 

H-6ab, H-6bb), 3.45 (dd, 1 H, H-2b), 3.28 (s, 3 H, OCH3), 2.91 (d, 1 H, J4,OH = 2.5 Hz, OH); 

13C NMR (125 MHz, CDCl3) δ 139.0, 138.6, 138.2, 137.9, 137.0, 136.6, 130.0, 129.3, 128.4, 

128.4, 128.3, 128.1, 128.0, 127.9, 127.8, 127.7, 127.7, 127.7, 127.6, 98.2, 97.9, 82.3, 81.4, 

79.7, 79.3, 77.6, 75.5, 74.9, 73.6, 73.4, 73.2, 73.0, 72.4, 70.2, 69.1, 68.7, 68.5, 55.1, 31.9, 

29.7; HRMS (ESI) m/z: found [M+Na]+ 841.3557, C49H54O11 calcd for [M+Na]+ 841.3558. 

 

 

2-(Trimethylsilyl)ethyl [4,6-di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6) 

-2,3-di-O-bbenzoyl- -D-galactopyranoside (55) 

-form [ ]D +30.9 ° (c 3.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.02-7.14 (m, 24 H, 5 Ar), 

5.79 (dd, 1 H, J1,2 = 8.0 Hz, J2,3 = 10.0 Hz, H-2b), 5.27 (dd, 1 H, J3,4 = 3.5 Hz, H-3b), 5.10 (d, 

1 H, Jgem = 14.0 Hz, ArCH2), 5.12 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.02 (d, 1 H, ArCH2), 

4.84 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.94 (d, 1 H, ArCH2), 4.69 (d, 1 H, H-1b), 4.54 (s, 1 H, 

H-4b), 4.95 (d, 1 H, ArCH2), 4.42 (d, 1 H, Jgem = 12.5 Hz, ArCH2), 4.37 (d, 1 H, J1,2 = 8.0 

Hz, H-1a), 4.19 (d, 1 H, ArCH2), 4.06 (d, 2 H, Jgem = 7.0 Hz, H-6ab, H-6bb), 4.00 (m, 1 H, 

CH2CH2SiMe3), 3.85 (t, 1 H, J5,6a = J5,6b = 7.0 Hz, H-5b), 3.64-3.53 (m, 4 H, H-3a, H-6aa, 

CH2CH2SiMe3, OH), 3.43-3.31 (m, 4 H, H-2a, H-4a, H-5a, H-6ba), 0.92 (m, 1 H, 

CH2CH2SiMe3), 0.84 (m, 1 H, CH2CH2SiMe3), -0.09 (s, 9 H, 3 CH3); 13C NMR (125 MHz, 

CDCl3) δ 166.0, 165.3, 138.0, 137.3, 136.7, 136.7, 133.2, 132.8, 130.3, 130.0, 129.9, 129.8, 
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129.7, 129.5, 128.4, 128.3, 128.2, 128.1, 128.0, 127.9, 127.8, 127.7, 102.8, 100.9, 84.4, 

80.3, 77.6, 74.9, 74.6, 74.0, 73.3, 73.2, 72.9, 72.7, 69.9, 68.9, 68.9, 67.9, 67.0, 65.8, 60.4, 

21.0, 17.9, 14.2, -0.02; HRMS (ESI) m/z: found [M+Na]+ 955.3695, C53H60O13Si calcd for 

[M+Na]+ 955.3695; -form [ ]D +131.1 ° (c 0.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 

8.06-7.04 (m, 24 H, 5 Ar), 5.48 (dd, 1 H, J1,2 = 8.0 Hz, J2,3 = 11.0 Hz, H-2b), 5.31 (d, 1 H, 

Jgem = 12.5 Hz, ArCH2), 5.19 (dd, 1 H, J3,4 = 2.5 Hz, H-3b), 5.19 (d, 1 H, Jgem = 14.5 Hz, 

ArCH2), 4.99 (d, 1 H, ArCH2), 3.92 (d, 1 H, J1,2 = 3.5 Hz, H-1a), 4.85 (d, 1 H, Jgem = 11.0 

Hz, ArCH2), 4.70 (d, 1 H, ArCH2), 4.60 (d, 1 H, H-1b), 4.56 (d, 1 H, ArCH2), 4.53 (d, 1 H, 

Jgem = 12.0 Hz, ArCH2), 4.23 (d, 1 H, J4,5 = 1.5 Hz, H-4b), 4.24 (d, 1 H, ArCH2), 4.13 (m, 1 

H, H-5b), 3.99 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3a), 3.93-3.88 (m, 2 H, H-6aa, CH2CH2SiMe3), 

3.81-3.76 (m, 3 H, H-4a, H-6ab, H-6bb), 3.72 (dd, 1 H, J5,6b = 3.5 Hz, Jgem = 11.0 Hz, H-6ba), 

3.62 (dd, 1 H, H-2a), 3.45 (m, 1 H, CH2CH2SiMe3), 3.30 (m, 1 H, H-5a), 0.87 (m, 1 H, 

CH2CH2SiMe3), 0.75 (m, 1 H, CH2CH2SiMe3), -0.13 (s, 9 H, 3 CH3); 13C NMR (125 MHz, 

CDCl3) δ 167.7, 166.4, 165.3, 138.7, 138.3, 137.3, 135.0, 133.2, 132.9, 132.1, 130.9, 130.2, 

129.9, 129.6, 129.4, 128.8, 128.6, 128.3, 128.2, 128.2, 127.9, 127.7, 127.6, 127.5, 127.4, 

101.1, 100.8, 82.2, 79.3, 77.6, 77.1, 75.1, 74.1, 73.9, 73.9, 73.5, 72.2, 71.5, 70.0, 68.1, 68.0, 

67.5, 58.8, 38.7, 30.4, 29.7, 28.9, 23.7, 23.0, 17.9, 14.0, 11.0, -0.0, -1.5; HRMS (ESI) m/z: 

found [M+Na]+ 955.3692, C53H60O13Si calcd for [M+Na]+ 955.3695. 

 

 

 [4,6-Di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranosyl]-(1→6)- 

1,2:5,6-di-O-iisopropylidene- -D-glucofuranose (56) 



 

-100- 
 

1H NMR (500 MHz, CDCl3) δ 7.35-7.10 (m, 28 H, 6 Ar), 6.00 (d, 1 H, J1,2 = 3.7 Hz, H-1b ), 

5.81 (d, 1 H, J1,2 = 3.5 Hz, H-1b ), 5.23 (d, 1 H, J1,2 = 4.0 Hz, H-1a ), 5.17 (d, 1 H, Jgem = 

13.0 Hz, ArCH2 ), 5.13 (d, 1 H, Jgem = 13.5 Hz, ArCH2 ), 5.07 (d, 1 H, Jgem = 14.5 Hz, 

ArCH2 ), 4.98 (d, 2 H, Jgem = 12.0 Hz, 2 ArCH2 ), 4.92 (d, 1 H, ArCH2 ), 4.91 (d, 1 H, 

Jgem = 11.0 Hz, ArCH2 ), 4.85 (d, 1 H, ArCH2 ), 4.64-4.38 (m, 3 H, 3 ArCH2 ), 4.64 (d, 1 

H, J2,3 = 4.0 Hz, H-2b ), 4.62 (d, 1 H, J2,3 = 4.0 Hz, H-2b ), 4.60 (m, 1 H, H-4b ), 4.58 (d, 1 

H, ArCH2 ), 4.56 (d, 1 H, Jgem = 12.5 Hz, ArCH2 ), 4.51 (d, 1 H, ArCH2 ), 4.48 (d, 1 H, 

Jgem = 12.0 Hz, ArCH2 ), 4.44 (d, 1 H, ArCH2 ), 4.42-3.78 (m, 3 H, H-5b , H-4b , H-5b ), 

4.40 (d, 1 H, J1,2 = 8.0 Hz, H-1a ), 4.33 (d, 1 H, J3,4 = 3.0 Hz, H-3b ), 4.22 (d, 1 H, J3,4 = 

2.5 Hz, H-3b ), 4.11 (dd, 1 H, J5,6a = 2.5 Hz, Jgem = 7.0 Hz, H-6aa ), 4.07 (dd, 1 H, J5,6a = 

6.0 Hz, Jgem = 8.0 Hz, H-6ab ), 4.01 (dd, 1 H, J5,6b = 6.5 Hz, H-6bb ), 4.01 (m, 1 H, 

H-6ba ), 3.91 (m, 1 H, H-5a ), 3.77 (m, 1 H, H-3a ), 3.70-3.63 (m, 5 H, H-3a , H-6aa , 

H-6ba , H-6ab , H-6bb ), 3.56-3.53 (m, 2 H, H-2a , H-4a ), 5.50 (t, 1 H, J3,4 = J4,5 = 9.0 

Hz, H-4a ), 3.40 (td, 1 H, J5, 6b = 2.0 Hz, J5,6a = 4.5 Hz, J4,5 = 9.0 Hz, H-5a ), 3.29 (t, 1 H, 

J2,3 = 8.0 Hz, H-2a ), 1.50-1.21 (m, 24 H, 8 CH3); 13C NMR (125 MHz, CDCl3) δ 138.4, 

138.2, 137.9, 137.8, 136.7, 136.7, 131.3, 129.8, 129.4, 129.0, 128.8, 128.4, 128.3, 128.3, 

128.3, 128.2, 128.0, 127.9, 127.9, 127.8, 127.8, 127.7, 127.6, 125.3, 111.9, 111.7, 108.8, 

108.5, 105.2, 105.1, 100.5, 98.7, 84.2, 83.5, 82.9, 82.0, 81.6, 81.2, 80.6, 80.5, 80.4, 80.0, 

76.7, 75.2, 75.1, 74.9, 73.5, 73.5, 73.1, 73.0, 72.5, 72.1, 70.9, 68.7, 67.1, 65.9, 30.9, 26.8, 

26.8, 26.7, 26.6, 26.3, 26.1, 25.4, 25.3, 21.4; HRMS (ESI) m/z: found [M+Na]+ 727.3086, 

C40H48O11 calcd for [M+Na]+ 727.3089. 
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1-Adamantyl 4,6-di-O-bbenzyl-2,3-O-((o-xylylene)-D-glucopyranoside (57) 

1H NMR (500 MHz, CDCl3) δ 7.34-7.07 (m, 14 H, 3 Ar), 5.31 (d, 1 H, J1,2 = 3.9 Hz, H-1 ), 

5.23 (d, 1 H, Jgem = 13.0 Hz, ArCH2 ), 5.16 (d, 1 H, Jgem = 13.5 Hz, ArCH2 ), 5.10 (d, 1 H, 

Jgem = 15.0 Hz, ArCH2 ), 5.00 (d, 1 H, ArCH2 ), 4.93 (d, 1 H, Jgem = 11.0 Hz, ArCH2 ), 

4.92 (d, 1 H, Jgem = 11.0 Hz, ArCH2 ), 4.91 (d, 1 H, ArCH2 ), 4.89 (d, 1 H, Jgem = 15.0 Hz, 

ArCH2 ), 4.78 (d, 1 H, ArCH2 ), 4.62 (d, 1 H, Jgem = 12.0 Hz, ArCH2 ), 4.61 (d, 1 H, J1,2 = 

8.0 Hz, H-1 ), 4.56 (d, 1 H, ArCH2 ), 4.54 (s, 1 H, ArCH2 ), 4.53 (s, 1 H, ArCH2 ), 4.49 (d, 

1 H, ArCH2 ), 4.47 (d, 1 H, ArCH2 ), 4.45 (d, 1 H, ArCH2 ), 4.06 (t, 1 H, J2,3 = J3,4 = 9.5 

Hz, H-3 ), 4.01 (m, 1 H, H-5 ), 3.72 (dd, 1 H, J5,6a = 1.5 Hz, Jgem = 11.0 Hz, H-6a ), 3.68 

(t, 1 H, J2,3 = J3,4 = 8.5 Hz, H-3 ), 3.62 (dd, 1 H, J5,6a = 2.0 Hz, Jgem = 10.0 Hz, H-6a ), 

3.60-3.56 (m, 2 H, H-4 , H-6b ), 3.57 (dd, 1 H, J5,6b = 5.5 Hz, H-6b ), 3.51 (dd, 1 H, 

H-2 ), 3.45 (m, 1 H, H-5 ), 3.38 (t, 1 H, J4,5 = 10.0 Hz, H-4 ), 3.29 (t, 1 H, H-2 ), 

2.35-1.57 (m, 30 H, Ad); 13C NMR (125 MHz, CDCl3) δ 137.5, 137.4, 137.3, 136.7, 131.9, 

130.2, 129.0, 128.7, 128.3, 128.3, 128.2, 128.2, 128.2, 128.1, 127.9, 127.9, 127.8, 127.5, 

127.5, 127.5, 127.4, 125.3, 95.0, 90.8, 84.6, 82.6, 81.3, 80.9, 77.6, 77.4, 77.2, 74.9, 74.9, 

74.7, 74.3, 73.8, 73.4, 73.2, 73.0, 72.5, 69.6, 68.9, 42.7, 42.4, 36.3, 30.7, 30.6, 21.4; HRMS 

(ESI) m/z: found [M+Na]+ 619.3030, C38H44O6 calcd for [M+Na]+ 619.3030. 
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11,2-Isopropyridene-3-O-(2,3,4,6-tetra-O-bbenzyl-D-glucopyranosyl)-rac-glycerol (60) 

1H NMR (500 MHz, CDCl3) δ 7.30-7.07 (m, 40 H, 8 Ph), 4.91-4.83 (m, 2 H, PhCH2 ), 4.78 

(d, 1 H, J1,2 = 3.5 Hz, H-1 ), 4.75-4.68 (m, 2 H, 2 PhCH2 ), 4.63 (d, 1 H, Jgem = 10.5 Hz, 

PhCH2 ), 4.59-4.57 (m, 2 H, 2 PhCH2 ), 4.53 (m, 1 H, PhCH2 ), 4.77-4.44 (m, 2 H, 2 

PhCH2 ), 4.41-4.38 (m, 2 H, 2 PhCH2 ), 4.35 (t, 1 H, J1,2 = 7.5 Hz, H-1 ), 4.28-4.24 (m, 2 

H, 2 H-2’ ), 4.00-3.97 (m, 2 H, 2 H-1’ ), 3.60 (dd, 1 H, J4,5 = 5.0 Hz, J3,4 = 10.0 Hz, H-4 ), 

3.82 (dd, 1 H, J5,6a = 8.5 Hz, Jgem = 10.0 Hz, H-6a ), 3.78 (dd, 1 H, H-3’ ), 3.70 (dd, 1 H, 

H-3’ ), 3.66-3.50 (m, 3 H, H-3 , H-5 , H-6b ), 3.38 (m, 1 H, H-2 ), 1.35-1.18 (4 s, 12 H, 4 

CH3); 13C NMR (125 MHz, CDCl3) δ 138.6, 138.6, 138.4, 138.4, 138.3, 138.1, 128.4, 128.3, 

128.2, 128.2, 128.1, 128.0, 127.9, 127.9, 127.8, 127.8, 127.7, 127.7, 127.7, 127.6, 127.6, 

127.5, 109.5, 109.4, 109.4, 103.9, 103.8, 97.5, 97.5, 84.6, 84.6, 82.1, 82.1, 80.1, 80.0, 77.7, 

76.7, 75.7, 75.0, 75.0, 74.9, 74.9, 74.8, 74.8, 74.6, 74.5,, 74.3, 73.5, 73.5, 73.2, 73.1, 71.2, 

70.3, 69.3, 69.0, 68.8, 67.0, 66.9, 29.7, 26.9, 26.8, 25.4, 25.4, 25.3; HRMS (ESI) m/z: 

found [M+Na]+ 677.3086, C40H46O8 calcd for [M+Na]+ 677.3085. 

 

 

2-(Trimethylsilyl)ethyl (2,3,4,6-tetra-O-bbenzyl-D-glucopyranosyl)-(1→6) 

-2,3-di-O-bbenzoyl- -D-galactopyranoside (64) 

-form [ ]D +20.9 ° (c 10.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.13-7.16 (m, 30 H, 6 

Ph), 5.90 (dd, 1 H, J1,2 = 8.0 Hz, J2,3 = 10.5 Hz, H-2b), 5.39 (dd, 1 H, J3,4 = 3.0 Hz, H-3b), 

5.19 (d, 1 H, Jgem = 7.5 Hz, PhCH2), 5.02 (d, 1 H, Jgem = 8.0 Hz, PhCH2), 4.88 (d, 1 H, 

PhCH2), 4.85 (d, 1 H, PhCH2), 4.84 (d, 1 H, Jgem = 11.5 Hz, PhCH2), 4.78 (d, 1 H, H-1b), 
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4.63 (t, 1 H, H-4b), 4.59 (d, 1 H, J1,2 = 8.0 Hz, H-1a), 4.57 (d, 1 H, Jgem = 13.0 Hz, PhCH2), 

4.52 (d, 1 H, PhCH2), 4.33 (d, 1 H, PhCH2), 4.12 (d, 2 H, Jgem = 7.0 Hz, H-6ab, H-6bb), 

4.11 (m, 1 H, CH2CH2SiMe3), 3.96 (t, 1 H, J5,6a = J5,6b = 7.0 Hz, H-5b), 3.76-3.71 (m, 2 H, 

H-3a, H-6aa), 3.68-3.62 (m, 2 H, CH2CH2SiMe3, OH), 3.59-3.47 (m, 4 H, H-2a, H-4a, H-5a, 

H-6ba), 0.99 (m, 1 H, CH2CH2SiMe3), 0.93 (m, 1 H, CH2CH2SiMe3), -0.01 (s, 9 H, 3 CH3); 

13C NMR (125 MHz, CDCl3) δ 166.0, 165.3, 138.5, 138.4, 137.8, 137.3, 133.2, 132.8, 129.9, 

129.9, 129.7, 129.5, 128.4, 128.3, 128.2, 128.1, 127.9, 127.9, 127.8, 127.8, 127.7, 127.6, 

104.4, 100.8, 84.5, 82.0, 78.0, 77.2, 75.6, 74.9, 74.8, 74.5, 74.3, 73.4, 73.3, 69.9, 68.9, 68.3, 

67.0, 66.0, 17.9, -1.5; HRMS (ESI) m/z: found [M+Na]+ 1033.4166, C59H66O13Si calcd for 

[M+Na]+ 1033.4165; -form [ ]D +40.8 ° (c 0.7, CHCl3); 1H NMR (500 MHz, CDCl3) δ 

7.48-7.12 (m, 30 H, 5 Ph), 5.77 (dd, 1 H, J1,2 = 8.0 Hz, J2,3 = 10.5 Hz, H-2b), 5.27 (dd, 1 H, 

J3,4 = 3.0 Hz, H-3b), 4.99 (d, 1 H, J1,2 = 3.5 Hz, H-1a), 4.96 (d, 1 H, Jgem = 11.0 Hz, PhCH2), 

4.82 (d, 1 H, Jgem = 11.0 Hz, PhCH2), 4.79 (d, 1 H, PhCH2), 4.75 (d, 1 H, Jgem = 12.0 Hz, 

PhCH2), 4.72 (d, 1 H, PhCH2), 4.67 (d, 1 H, H-1b), 4.62 (d, 1 H, Jgem = 12.0 Hz, PhCH2), 

4.48 (d, 1 H, PhCH2), 4.47 (d, 1 H, PhCH2), 4.41 (s, 1 H, H-4b), 4.03-3.89 (m, 4 H, H-5b, 

H-6ab, H-6bb, CH2CH2SiMe3), 3.85-3.82 (m, 2 H, H-3a, H-5a), 3.72 (dd, 1 H, J5,6a = 3.5 Hz, 

Jgem = 10.5 Hz, H-6aa), 3.67-3.61 (m, 2 H, H-4a, H-6ba), 3.58-3.53 (m, 2 H, H-2a, 

CH2CH2SiMe3), 3.08 (d, 1 H, J4,OH = 3.0 Hz, OH), 0.92-0.76 (m, 2 H, CH2CH2SiMe3), 

-0.01 (s, 9 H, CH2CH2SiMe3); 13C NMR (125 MHz, CDCl3) δ 167.4, 166.8, 140.2, 139.8, 

139.4, 134.7, 131.4, 131.3, 131.2, 130.8, 129.9, 129.8, 129.8, 129.8, 129.7, 129.4, 129.4, 

129.3, 129.3, 129.2, 129.2, 129.1, 129.0, 102.5, 99.3, 83.4, 81.1, 78.9, 77.1, 76.4, 76.0, 75.0, 

74.7, 74.4, 72.0, 71.3, 69.9, 69.6, 68.8, 68.5, 31.2, 19.4, 1.4; HRMS (ESI) m/z: found 

[M+Na]+ 1033.4167, C59H66O13Si calcd for [M+Na]+ 1033.4165.  
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[2,3-O-BBenzo[d](o-xylylene)-4,6-di-O-bbenzyl 

- -D-glucopyranosyl]-(1→6)-1,2:3,4-di-O-iisopropylidene- -D-galactopyranose (76) 

 [ ]D +28.9 º (c 1.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.80-7.21 (m, 16 H, 4 Ar), 5.58 

(d, 1 H, J1,2 = 5.0 Hz, H-1b), 5.39 (d, 1 H, Jgem = 13.0 Hz, ArCH2), 5.24 (s, 2 H, 2 ArCH2), 

5.00 (d, 1 H, ArCH2), 4.94 (d, 1 H, Jgem = 11.0 Hz, ArCH2), 4.61 (dd, 1 H, J4,5 = 2.5 Hz, J3,4 

= 8.0 Hz, H-4b), 4.56 (d, 1 H, Jgem = 12.0 Hz, ArCH2), 4.54 (d, 1 H, ArCH2), 4.49 (d, 1 H, 

ArCH2), 4.43 (d, 1 H, J1,2 = 7.5 Hz, H-1a), 4.33 (m, 2 H, H-2b, H-3b), 4.10-4.06 (m, 2 H, 

H-5b, H-6ab), 3.82-3.78 (m, 1 H, H-6bb), 3.76 (t, 1 H, J 2,3 = J 3,4 = 8.5 Hz, H-3a), 3.70 (dd, 1 

H, J 5,6a = 2.0 Hz, J gem = 9.0 Hz, H-6aa), 3.64 (dd, 1 H, J 5,6b = 4.5 Hz, H-6ba), 3.48 (t, 1 H, 

J 4,5 = 8.5 Hz, H-4a), 3.45-3.41 (m, 2 H, H-2a, H-5a), 1.58-1.33 (m, 12 H, 4 CH3); 13C NMR 

(125 MHz, CDCl3) δ 138.6, 138.2, 135.4, 135.2, 133.0, 132.8, 130.7, 129.5, 128.3, 128.3, 

127.9, 127.8, 127.6, 127.5, 127.2, 126.3, 126.0, 109.3, 108.6, 102.6, 96.4, 84.1, 80.4, 74.8, 

73.4, 73.0, 72.6, 71.3, 70.7, 70.6, 69.2, 68.9, 67.7, 26.2, 26.0, 25.0, 24.4; HRMS (ESI) m/z: 

found [M+Na]+ 777.3240, C42H52O13 calcd for [M+Na]+ 777.3245. 
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Table A. Cartesian coordinates [angstrom], the number of imaginary frequencies, and 

sum of electronic and zero-point vibrational energies [hartree] of oxocarbenium ion 

intermediate obtained using PCM/B3LYP/6-311G(d) method. 

Atomic 

Number 

Coordinates 

X Y Z 

6  0.850561 -0.486664 -0.598033 

6 -0.452724  0.309212 -0.747543 

6 -1.620903 -0.597499 -1.157868 

1 -0.699641  0.809442  0.196719 

1 -1.404834 -1.038374 -2.140170 

1  1.245389 -0.752326 -1.577675 

8  0.643838 -1.852564  0.034255 

6 -0.477092 -2.375091  0.207418 

1 -0.448442 -3.378604  0.630730 

6  1.918992  0.183480  0.233667 

1  2.010966  1.215924 -0.125919 

1  1.612984  0.219226  1.288456 

8  3.117239 -0.536742  0.066248 

6  4.209870  0.018734  0.813596 

1  4.344707  1.068627  0.521748 

1  3.972285 -0.004370  1.884055 

8 -0.149679  1.248819 -1.758320 

6 -0.795419  2.545638 -1.652587 

1 -0.621841  2.990840 -2.632674 
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1 -1.867672  2.403780 -1.520763 

8 -2.774680  0.199690 -1.214297 

8 -2.574143 -2.773231 -0.719146 

6 -3.790983 -3.131536 -0.035101 

1 -3.550638 -3.735889  0.844457 

1 -4.292875 -3.782689 -0.753668 

6 -4.011530 -0.452876 -1.606136 

1 -3.793878 -1.316441 -2.234650 

1 -4.536555  0.286155 -2.210584 

6 -4.685233 -1.976906  0.366061 

6 -5.443588 -2.148579  1.530844 

6 -4.845203 -0.797288 -0.389088 

6 -6.370007 -1.195209  1.940914 

1 -5.312914 -3.050959  2.120552 

6 -5.773185  0.156724  0.044641 

6 -6.538671 -0.034700  1.190600 

1 -6.950897 -1.356973  2.842411 

1 -5.897152  1.066866 -0.534138 

1 -7.255347  0.719325  1.497534 

6 -1.778413 -1.757545 -0.153271 

1 -2.207857 -1.363064  0.782571 

6  5.449325 -0.784071  0.523942 

6  5.990493 -1.640511  1.485505 

6  6.065046 -0.697374 -0.730080 
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6  7.130670 -2.393762  1.205000 

1  5.519769 -1.718807  2.461047 

6  7.199960 -1.451245 -1.015210 

1  5.651669 -0.035443 -1.485143 

6  7.736216 -2.301121 -0.046280 

1  7.543435 -3.051897  1.962583 

1  7.670135 -1.373783 -1.990125 

1  8.623300 -2.885913 -0.266589 

6 -0.215389  3.407062 -0.558267 

6  1.073907  3.940363 -0.687867 

6 -0.945141  3.682175  0.602099 

6  1.620513  4.728146  0.320968 

1  1.646703  3.743159 -1.589293 

6 -0.400756  4.473334  1.614901 

1 -1.950488  3.285594  0.710253 

6  0.883039  4.995464  1.476427 

1  2.616803  5.141890  0.204610 

1 -0.980813  4.682965  2.507549 

1  1.306975  5.613828  2.260680 

 

Number of imaginary frequencies = 0 

Sum of electronic and zero-point vibrational energies = -1460.098379 hartree 
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-  

 

 

 (MGDG)

 (DGDG)  (SQDG) 

MGDG DGDG

34 35 36

PtdGlc ( ) 

37 Maus

C  (Mincle) 38

                                                   
34 a) T. Morimoto, A. Nagatsu, N. Murakami, J. Sakakibara, H. Tokuda, H. Nishimoto, 

A. Iwashima, Phytochemistry 11995, 40, 1433-1437. 
  b) C. Murakami, T. Kumagai, T. Hada, U. Kanekau, S. Nakazawa, S. Kamisuki, N. 

Maeda, X. Xu, H. Yoshida, F. Sugawara, K. Sakaguchi, Y. Mzushima, Biochem. 
Pharmacol. 22003, 65, 259-267. 

35 S. Loya, V. Reshef, E. Mizrachi, C. Silberstein, Y, Rachamim, S. Carmeli, A. Hizi, J. 
Nat. Prod. 11998, 61, 891-895. 

36 P. V. Kiem, C. V. Minh, N. X. Nhiem, N. X. Cuong, B. H. Tai, T. H. Quang, H. L. T. Anh, 
P. H. Yen, N. K. Ban, S. H. Kim, M. Xin, J. -Y. Cha, Y. -M. Lee, Y. H. Kim. Arch. 
Pharm. Res. 22012, 35, 2135-2142.  

37 A. T. Guy, Y. Nagatsuka, N. Ooashi, M. Inoue, A. Nakata, P. Greimel, A. Inoue, T. 
Nabetani, A. Murayama, K. Ohta, Y. Ito, J. Aoki, Y. Hirabayashi, H. Kamiguchi, 
Science 22015, 349, 974-977. 

38 F. Behler-Janbeck, T. Takano, R. Maus, J. Stolper, D. Jonigk, M. T. Tarrés, T. Fuehner, 
A. Prasse, T. Welte, M. S. M. Timmer, B. L. Stocker, Y. Nakanishi, T. Miyamoto, S. 
Yamasaki, U. A. Maus, PLoS Pathog. 22016, 12, e1006038. 
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39 40 Mincle

41

-  

-

SScheme 9 42

1,2-trans- -

Bn

 

1,2-trans-

-

                                                   
39 M. B. Richardson, S. Torigoe, S. Yamasaki, S. J. Williams, Chem. Commun. 22015, 51, 

15027-15030. 
40 S. Shah, M. Nagata, S. Yamasaki, S. J. Williams, Chem. Commun. 2016,  52, 

10902-10905. 
41 ,  22014, 52, 641-642. 
42 B. Sias, F. Ferrato, P. Grandval, D. Lafont, P. Boullanger, Biochemistry 2004, 43, 

10138-10148. 
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Scheme 9 

 

Schmidt

43

1,2-

-sn-

 

 

                                                   
43 R. R. Schmidt, J. Michel, Angew. Chem. Int. Ed. 11980, 19, 731-732. 
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Scheme 10  

1,2-

-sn-

44 (SScheme 1044f)

 

44b,45

44c,44d 44f

                                                   
44 a) V. I. Shvets, A. I. Bashkatova, R. P. Evstigneeva, Chem. Phys. Lipids 1973, 10, 267-285. 

  b) D. A. Mannock, R. N. A. H. Lewis, R. N. Mcelhaney, Chem. Phys. Lipids 11987, 43, 

113-127. 
c) D. M. Gordon, S. J. Danishefsky, J. Am. Chem. Soc. 11992, 114, 659-663. 
d) H. Imai, T. Oishi, T. Kikuchi, M. Hirama, Tetrahedron 22000, 56, 8451-8459. 
e) S. Hanashima, Y. Mizushima, T. Yamazaki, K. Ohta, S. Takahashi, H. Koshino,  

H. Sahara, K. Sakaguchi, F. Sugawara, Tetrahedron Lett. 22000, 41, 4403-4407.  
f) W. F. J. Hogendorf, V. Jagalski, T. G. Pomorski, M. Bols, M. Cárdenas, C. M. Pedersen, 

Molecules 22013, 18, 13546-13573. 
45 A. Miyauchi, A. Miyazaki, Y. Shingu, K. Matsuda, H. Dohi, Y. Nishida, Carbohydr. Res. 

2009, 344, 36-41. 
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Scheme 11 
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994 -

1,2- 95  (TTable 15)

Entry 1 NIS/TfOH

23 / 18/82 1,2-trans-

96

97 36 Entry 2

Entry 1 1,2-trans-

97 12 98 36

Entry 3 MeSSMe MeOTf DMTST

-20 ºC 94

24 49% / 68/32 1,2-cis-

 

NIS/TfOH 1,2-trans-

 (FFig. 14)
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TTable 15 

 

 

 

 

 

 

Fig. 14  

 

 

 

 

102 1,2- 95

1 Bn Ac Bn

102  

 



 

-118- 
 

 

  Scheme 12 
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 (SScheme 13)

97 35

5% 94 43%

1,2 3

-80 ºC 102

 

 

 

Scheme 13 
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-80 ºC

4-Hexylbenzoyl 110

110

106 108 4-Hexylbenzoyl

110  
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SScheme 14 

 

94 110  

(TTable 16) Entry 1 1.0

2.0 TLC

NMR

111

111 2 4-Hexylbenzoyl

112 111 112 80%

/ 23/77 2

113 Entry 2 110

2.5 2

113 Entry 1
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Table 16 
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Fig. 15
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2,6- -1-

 (SScheme 15)  

 

 

Fig. 15 2,6- -1-  

 

114

115  (TTable 17) Entry 1

Friedel–Crafts

Entry 2 Entry 4

Entry 2 THF -78 ºC

Entry 3

TMEDA Entry 2

Entry 4 Entry 2 3
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SScheme 15 

Table 17 

 

 

3,5-Dimethyl phenol

2,6- -4-  

(FFig. 16,  Scheme 16)  

 

Fig. 16 2,6- -4-  

 

3,5-Dimethyl phenol 1-Bromohexane NaH Williamson

118

119

120 Pinnik 121
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1121 104  

(Route A) 6% 124 (FFig. 

17) 26% Route B  

(TTable 18) Entry 1 DIC DMAP

122 18% 124 N- -N,N'-

125 22% 10% Entry 2

Entry 1 124 Entry 

3

122 122

2,6- -4-

123
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Scheme 16 

 

  Table 18 

 

 

 

Fig. 117  
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1123  (TTable 19)

Entry 1 NIS/TfOH

123 1 126 47% / 30/70

123 2

127 1 2

128 Entry 2
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Entry 1 5
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TTable 19 
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 (SScheme 17) 95 1

Bz 129 2,3 p-

46 130

131 130 131 Bz

132 133  

 

Scheme 17 

 

p-  

 

132 133

 (TTable 20) Entry 1 132

64% / 40/60

4 MPM Entry 2
                                                   
46 K. Fukase, Y. Fukase, M. Oikawa, W. -C. Liu, Y. Suda, S. Kusumoto, Tetrahedron 

1998, 54, 4033-4050. 
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1133 76% /

24/76 1,2-trans-

Entry 3 30 mM

1,2-trans- Entry 4 200 mM

76% / 20/80 1,2-trans-  

2

1,2-trans- 94  
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o-  

 

 p-

1,2-trans- o-

o-

o- 47

 (SScheme 18)  

 

 Scheme 18 

 

1,2-O-  (SScheme 19)  

129 o-

3 TBDPS

 (SScheme 20)

140 141  

                                                   
47 S. Watanabe, T. Sueyoshi, M. Ichihara, C. Uehara, M. Iwamura, Org. Lett. 22001, 3, 

255-257. 



 

-131- 
 

 

 

Scheme 19 

 

Scheme 20 
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Entry 1 140 100 mM

72% / 31/69 1,2-trans-

Entry 2 141 83% /
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Scheme 21 
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6 TBDPS - -

1148  (SScheme 23)  
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TTable 22 Entry 1 α-

80% α/ =3/97 150 Entry 2

1,2-trans-

 

 

Table 22 

 

  

 
 

 



 

-136- 
 

 

 

 (SScheme 

25) 135 1.0 M TBAF in THF 6

TBDPS 151

94  (TTable 23) Entry 1 94

151 1.0

2.0 TLC

85% α/ 15/85 1,2-trans-

Entry 2 Entry 

1  

1,2-trans-

152

 

 

Scheme 25 
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TTable 23 
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 (SScheme 26)  
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Scheme 27 
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 Scheme 28 
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 (CH2Cl2, toluene, THF, CH3CN, DMF, pyridine) Kanto Chemical Co. Inc.

Wako Chemicals Inc. 300 

ºC 2 TLC Merck TLC (Silica Gel 60F254 on 

glass plate) UV  (254 nm)  (10 % H2SO4 in 

EtOH, phosphomolybdic acid solution 5 wt.% in EtOH, phosphomolybdic acid solution 

20 wt.% in EtOH in EtOH) 

Fuji Silysia Co. Silica gel (80 mesh, 300 mesh) 100-200

Sephadex (Pharmacia LH-20) 

 ( ) 

1H NMR 13C NMR Bruker (500 MHz) 

 (Tetramethylsilane) δ  (ppm) 

 ( s = singlet, d = doublet, t = 

triplet, q = quartet, dd = double doublet, td = triple doublet, m = multiplet and/or 

multiple resonances) Bruker micrOTOF (ESI-TOF MS) 

positive-ion negative-ion Holiba SEPA-300

 ( )  
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Phenyl 4,6-O-aanisilydene-2,3-O-bbenzo[d](o-xylylene)-1-thio- -D-glucopyranoside (92) 

Ar 91 (2.30 g, 5.89 mmol) DMF (116 mL) sodium 

hydride (696 mg, 17.4 mmol) 30 72 (2.04 g, 

6.48 mmol) 12 TLC (EtOAc/n-Hexane = 1/3) 

MeOH EtOAc  (

)  ( ) 

 (Chloroform/Toluene = 1/1) 92 (2.44 g, 81%) 

[ ]D +20.7 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.79-6.88 (m, 15 H, 

4 Ar), 5.46 (s, 1 H, >CHAr), 5.34 (d, 1 H, Jgem = 14.0 Hz, ArCH2), 5.33 (d, 1 H, Jgem = 13.0 

Hz, ArCH2), 5.26 (d, 1 H, ArCH2), 5.04 (d, 1 H, ArCH2), 4.72 (d, 1 H, J1,2 = 9.5 Hz, H-1), 

4.31 (dd, 1 H, J5,6a = 5.0 Hz, Jgem = 11.0 Hz, H-6a), 3.87 (t, 1 H, J2,3 = J3,4 = 8.5 Hz, H-3), 

3.81 (s, 3 H, OCH3), 3.69 (t, 1 H, J5,6b = 10.0 Hz, H-6b), 3.53 (dd, 1 H, H-2), 3.51-3.46 (m, 

2 H, H-4, H-5); 13C NMR (125 MHz, CDCl3) δ 160.2, 134.7, 134.2, 133.0, 133.0, 132.9, 

132.2, 130.6, 129.7, 129.0, 129.0, 128.5, 128.2, 127.8, 127.7, 127.6, 127.3, 126.5, 126.3, 

125.3, 113.6, 101.7, 87.7, 81.2, 79.4, 78.7, 73.0, 72.0, 70.4, 68.6, 55.3; HRMS (ESI) m/z: 

found [M+Na]+ 565.1659, C32H30O6S calcd for [M+Na]+ 565.1655. 
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Phenyl 2,3-O-bbenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl 

-4-O-((p-methoxybenzyl)-1-thio- -D-glucopyranoside (94) 

Ar molecular sieves 4Å (1.70 g) 92 (1.70 g, 3.14 

mmol) CH2Cl2 (31.0 mL) 30 -78 ºC

dichlorophenylborane (913 μL, 6.90 mmol) triethylsilane (1.2 mL, 6.90 mmol) 

2.0 TLC (EtOAc/n-Hexane = 1/3) Et3N 

 MeOH CHCl3

 ( )  (

)  

(EtOAc/n-Hexane = 1/7)  (12 ) DMF 

(31.4 mL) TBDPSCl (3.2 mL, 3.14 mmol) imidazole (1.71 g, 25.1 mmol) 

2.0 TLC (EtOAc/n-Hexane = 1/3) 

MeOH EtOAc  (

)  ( ) 

 (Sephadex LH-20; CHCl3/MeOH = 1/1) 94 (4.05 g, 

70%) [ ]D -38.7 ° (c 0.8, CHCl3); 1H NMR (500 MHz, CDCl3) δ 

7.79-6.81 (m, 25 H, 6 Ar), 5.34 (d, 1 H, Jgem = 13.5 Hz, ArCH2), 5.28 (d, 1 H, Jgem = 14.0 

Hz, ArCH2), 5.22 (d, 1 H, ArCH2), 5.12 (d, 1 H, ArCH2), 4.87 (d, 1 H, Jgem = 10.5 Hz, 

ArCH2), 4.61 (d, 1 H, J1,2 = 10.0 Hz, H-1), 4.57 (d, 1 H, ArCH2), 3.93 (dd, 1 H, J5,6a = 1.5 

Hz, Jgem = 11.0 Hz, H-6a), 3.84 (dd, 1 H, J5,6b = 4.0 Hz, H-6b), 3.81 (s, 3 H, OCH3), 3.76 
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(t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 3.59 (t, 1 H, J4,5 = 9.0 Hz, H-4), 3.47 (dd, 1 H , H-2), 

3.36 (td, 1 H, H-5), 1.06 (s, 9 H,tBu); 13C NMR (125 MHz, CDCl3) δ 159.4, 134.9, 134.5, 

133.1, 132.9, 131.8, 130.3, 129.9, 129.8, 128.9, 128.5, 127.6, 127.5, 127.4, 126.4, 126.3, 

113.9, 86.5, 85.7, 79.0, 79.0, 76.4, 74.7, 73.0, 73.0, 62.3, 55.3; HRMS (ESI) m/z: found 

[M+Na]+ 805.2991, C48H50O6SSi calcd for [M+Na]+ 805.2990. 

 

 

11-O-  (4-Hexylbenzoyl)-2,3-O-iisopropylidene-sn-grycerol (109) 

Ar 104 (107 mg, 810 μmol) pyridine (8.1 mL) 

4-hexylbenzoyl chloride (194 μL, 891 μmol) 5.0

DMAP (9.9 mg, 81.0 μmol) 2.0 TLC 

(EtOAc/n-Hexane = 1/10) MeOH EtOAc

 (2 M )  ( ) 

 (EtOAc/n-Hexane = 1/15) 

109 (158 mg, 61%) [ ]D -68.5 ° (c 0.8, CHCl3); 1H NMR 

(500 MHz, CDCl3) δ 7.96 (d, 2 H, JH,H = 8.5 Hz, Ar), 7.24 (d, 2 H, JH,H = 8.0 Hz, Ar), 4.45 

(m, 1 H, OCH2CHOCH2O), 4.37 (m, 2 H, OCH2CHOCH2O), 4.14 (dd, 1 H, J1,2 = 6.5 Hz, 

Jgem = 8.5 Hz, OCH2CHOCH2O), 3.87 (dd, 1 H, OCH2CHOCH2O), 2.66-1.57 (m, 10 H, 

CH3 (CH2)5), 1.46 (s, 3 H, CH3), 1.39 (s, 3 H, CH3), 0.88 (t, 3 H, CH3 (CH2)5); 13C NMR 

(125 MHz, CDCl3) δ 166.4, 148.8, 129.8, 128.5, 127.2, 109.8, 73.8, 66.5, 64.8, 36.0, 31.6, 

31.1, 28.9, 26.7, 25.4, 22.5, 14.0; HRMS (ESI) m/z: found [M+Na]+ 343.1883, C19H28O4 

calcd for [M+Na]+ 343.1880. 
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11-O-  (4-Hexylbenzoyl)-sn-glycerol (110) 

Ar 109 (158 mg, 493 μmol) 1.0 M HCl/MeOH = 1/4 (1.0 mL) 

80 ºC 2.0 TLC (EtOAc/n-Hexane = 1/3) 

 (MeOH/CHCl3 = 1/50) 

110 (113 mg, 82%) [ ]D -64.3 ° (c 0.8, CHCl3); 

1H NMR (500 MHz, CDCl3) δ 7.94 (d, 2 H, JH,H = 8.5 Hz, Ar), 7.24 (d, 2 H, JH,H = 8.0 Hz, 

Ar), 4.44-4.37 (m, 2 H, OCH2CHOCH2O), 4.06 (m, 1 H, OCH2CHOCH2O), 3.77 (dd, 1 H, 

J1,2 = 4.0 Hz, Jgem = 12.0 Hz, OCH2CHOCH2O), 3.68 (dd, 1 H, J1,2 = 6.0 Hz, 

OCH2CHOCH2O), 3.06 (brs, 1 H, OH), 2.66-1.26 (m, 10 H, CH3 (CH2)5), 1.90 (brs, 1 H, 

OH), 0.88 (t, 3 H, CH3 (CH2)5); 13C NMR (125 MHz, CDCl3) δ 167.2, 149.1, 129.8, 129.8, 

128.5, 127.1, 127.0, 75.6, 70.4, 65.6, 63.4, 62.4, 36.0, 31.6, 31.1, 28.9, 22.6, 14.0; HRMS 

(ESI) m/z: found [M+Na]+ 303.1565, C16H24O4 calcd for [M+Na]+ 303.1567. 

 

 

2,6-Dimethyl-4-hexyloxy-1-iodo-benzene (119) 

Ar 118 (843 mg, 4.09 mmol) CHCl3 (40.9 mL) 

p-toluenesulfonic acid (739 mg, 4.29 mmol) NIS (965 mg, 4.29 mmol) 

2 TLC (EtOAc/n-Hexane = 1/20) CHCl3

 (5% NaHSO3 )  ( ) 
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 (EtOAc/n-Hexane = 1/100) 

1119 (943 mg, 70%) [ ]D -4.84 ° (c 0.9, CHCl3); 

1H NMR (500 MHz, CDCl3) δ 6.66 (s, 2 H, Ar), 3.90 (t, 2 H, Jgem = JH,H = 6.5 Hz, 

OCH2(CH2)4CH3), 2.43 (s, 6 H, 2 CH3), 1.78-1.31 (m, 8 H, OCH2(CH2)4CH3), 0.92 (t, 3 H, 

Jgem = JH,H = 7.0 Hz, OCH2(CH2)4CH3); 13C NMR (125 MHz, CDCl3) δ 158.7, 142.7, 113.5, 

96.7, 68.0, 31.5, 29.7, 29.2, 25.7, 22.6, 14.0; HRMS (ESI) m/z: found [M+Na]+ 355.0529, 

C14H21OI calcd for [M+Na]+ 355.0529. 

 

 

2,6-Dimethyl-4-hexyloxy benzaldehyde (120) 

Ar 119 (1.20 g, 3.63 mmol) THF (18.2 mL) 1.6 M 

n-BuLi in THF (5.7 mL, 9.07 mmol) -78 ºC 3.0 DMF 

(703 μL, 9.07 mmol) -40 ºC 20 TLC 

(EtOAc/n-Hexane = 1/10) EtOAc  (2 

M )  ( ) 

 (EtOAc/n-Hexane = 1/20) 120 (658 

mg, 76%) [ ]D -2.5 ° (c 1.0, CHCl3); 1H NMR (500 MHz, 

CDCl3) δ 10.47 (s, 1 H, CHO), 6.58 (s, 2 H, Ar), 4.00 (t, 2 H, Jgem = JH,H = 6.5 Hz, 

OCH2(CH2)4CH3), 2.60 (s, 6 H, 2 CH3), 1.81-1.33 (m, 8 H, OCH2(CH2)4CH3), 0.91 (t, 3 H, 

Jgem = JH,H = 7.0 Hz, OCH2(CH2)4CH3); 13C NMR (125 MHz, CDCl3) δ 191.5, 162.4, 144.4, 

139.1, 125.8, 122.2, 115.3, 112.3, 68.0, 67.8, 31.6, 31.5, 29.3, 29.1, 25.8, 25.6, 22.6, 22.6, 

21.4, 21.1, 14.0; HRMS (ESI) m/z: found [M+Na]+ 257.1513, C15H22O2 calcd for [M+Na]+ 
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257.1512. 

 

 

22,6-Dimethyl-4-hexyloxy benzoic acid (121) 

Ar 120 (22.7 mg, 96.9 mmol) t-BuOH/H2O = 4/1 (19.4 mL) 

2-methyl-2-butene (152 μL, 1.45 mmol) NaH2PO4 (58.1 mg, 4.85 mmol) 

NaClO2 (35.1 mg, 388 μmol) 7 TLC 

(EtOAc/n-Hexane = 1/2) EtOAc  ( )  (

)  

(EtOAc/n-Hexane = 1/5) 121 (19.6 mg, 81%) 

[ ]D -11.0 ° (c 0.8, CHCl3); 1H NMR (500 MHz, CDCl3) δ 6.59 (s, 2 H, Ar), 3.96 (t, 2 H, 

Jgem = JH,H = 6.0 Hz, OCH2(CH2)4CH3), 2.45 (s, 6 H, 2 CH3), 1.80-1.34 (m, 8 H, 

OCH2(CH2)4CH3), 0.91 (t, 3 H, Jgem = JH,H = 6.0 Hz, OCH2(CH2)4CH3); 13C NMR (125 

MHz, CDCl3) δ 174.0, 160.2, 139.2, 123.9, 114.1, 67.9, 31.5, 29.1, 25.7, 22.6, 21.2, 14.0; 

HRMS (ESI) m/z: found [M+Na]+ 273.1461, C15H22O3 calcd for [M+Na]+ 273.1461. 

 

 

1-O-((2,6-Dimethyl-4-hexyloxybenzoyl)-2,3-O-iisopropylidene-sn-glycerol (122) 

Ar 121 (41.1 mg, 164 μmol) THF (1.6 mL) 
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1104 (30.2 μL, 246 μmol) DIAD (79.7 μL, 410 μmol)  PPh3 (108 mg, 410 μmol) 

12 TLC (EtOAc/n-Hexane = 1/5) 

 (EtOAc/n-Hexane = 1/10) 

122 (59.8 mg, quant.) [ ]D -3.78 ° (c 1.5, CHCl3); 

1H NMR (500 MHz, CDCl3) δ 6.55 (s, 2 H, Ar), 4.41 (m, 1 H, OCH2CHOCH2O), 4.34 (dd, 

2 H, J2,3 = 2.5 Hz, Jgem = 5.5 Hz, OCH2CHOCH2O), 4.12 (dd, 1 H, J1,2 = 6.0 Hz, Jgem = 8.5 

Hz, OCH2CHOCH2O), 3.93 (t, 2 H, JH,H = Jgem = 7.0 Hz, OCH2 (CH2)4CH3), 3.81 (dd, 1 H, 

J1,2 = 6.0 Hz, OCH2CHOCH2O), 2.32 (s, 6 H, 2 CH3), 1.78-1.32 (m, 8 H, OCH2 

(CH2)4CH3), 0.91 (t, 3 H, Jgem = JH,H = 7.0 Hz, OCH2 (CH2)4CH3); 13C NMR (125 MHz, 

CDCl3) δ 169.5, 159.8, 137.9, 125.4, 114.1, 113.8, 109.8, 77.6, 73.5, 67.9, 66.7, 65.0, 31.6, 

29.2, 26.8, 25.7, 25.4, 22.6, 20.6, 14.0; HRMS (ESI) m/z: found [M+Na]+ 387.2145, 

C21H32O5 calcd for [M+Na]+ 387.2142. 

 

 

1-O-((2,6-Dimethyl-4-hexyloxybenzoyl)-sn-glycerol (123) 

Ar 122 (226 mg, 620 μmol) 1.0 M HCl/MeOH = 1/4 (6.2 mL) 

80 ºC 40 TLC (EtOAc/n-Hexane = 1/3) 

 (MeOH/CHCl3 = 1/50) 

123 (201 mg, quant.) [ ]D -17.2 ° (c 0.7, 

CHCl3); 1H NMR (500 MHz, CDCl3) δ 6.57 (s, 2 H, Ar), 4.43 (dd, 1 H, J2,3 = 4.5 Hz, Jgem = 

11.5 Hz, OCH2CHOCH2O), 4.36 (dd, 1 H, J2,3 = 6.0 Hz, OCH2CHOCH2O), 4.04 (m, 1 H, 

OCH2CHOCH2O), 3.94 (t, 2 H, Jgem = JH,H = 6.5 Hz, OCH2 (CH2)4CH3), 4.77 (m, 1 H, 
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OCH2CHOCH2O), 4.18 (m, 1 H, OCH2CHOCH2O), 2.51 (t, 1 H, J1,OH = 4.0 Hz, OH), 2.33 

(s, 6 H, 2 CH3), 2.05 (s, 1 H, OH), 1.56-1.25 (m, 8 H, OCH2 (CH2)4CH3), 0.91 (t, 3 H, Jgem 

= JH,H = 7.0 Hz, OCH2 (CH2)4CH3); 13C NMR (125 MHz, CDCl3) δ 170.1, 159.9, 137.9, 

125.1, 113.6, 77.6, 70.3, 67.9, 65.7, 63.4, 31.5, 29.1, 25.7, 22.6, 20.6, 14.0; HRMS (ESI) 

m/z: found [M+Na]+ 347.1829, C18H28O5 calcd for [M+Na]+ 347.1829. 

 

3-O-[[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)-D-gl

ucopyranosyl]-1-O-((2,6-dimethyl-4-hexyloxylbenzoyl)-sn-glycerol (126) 

Ar 94 (49.7 mg, 63.5 μmol) 123 (32.6 mg, 95.3 μmol) 

CH2Cl2 (0.6 mL) MS4 Å (30 mg) 30

-80 ºC NIS (21.4 mg, 95.3 μmol) TfOH (2.8 μL, 31.8 μmol) 24 

TLC (EtOAc/Toluene = 1/5) Et3N

CHCl3  (

)  ( ) 

 (EtOAc/n-Hexane = 1/4) 

126  (21.0 mg, 33%) 126  (9.0 mg, 14%) 127  (9.0 mg, 14%) 127  

(4.3 mg, 7%) -form [ ]D +42.2 ° (c 0.4, CHCl3); 1H 
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NMR (500 MHz, CDCl3) δ 7.80-6.56 (m, 22 H, Ar), 5.31 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 

5.30 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 5.17 (d, 1 H, CH2Ar), 5.16 (d, 1 H, CH2Ar), 4.86 (d, 1 

H, Jgem = 10.5 Hz, CH2Ar), 4.56 (d, 1 H, CH2Ar), 4.44 (dd, 1 H, J1,2 = 6.0 Hz, Jgem = 11.0 

Hz, OCH2CHOCH2O), 4.37 (dd, 1 H, J1,2 = 8.0 Hz, OCH2CHOCH2O), 4.34 (d, 1 H, J1,2 = 

8.0 Hz, H-1), 4.17 (m, 1 H, OCH2CHOCH2O), 3.93 (t, 2 H, Jgem = JH,H = 6.5 Hz, OCH2 

(CH2)4CH3), 3.91-3.85 (m, 3 H, H-6a, H-6b, OCH2CHOCH2O), 3.81 (s, 3 H, OCH3), 3.80 

(m, 1 H, OCH2CHOCH2O), 3.71 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 3.57 (t, 1 H, J4,5 = 9.0 

Hz, H-4), 3.48 (t, 1 H, H-2), 3.35 (brs, 1 H, OH), 3.31 (m, 1 H, H-5), 2.34 (s, 6 H, 2 CH3), 

1.79-0.87 (m, 8 H, OCH2(CH2)4CH3), 1.02 (s, 9 H, tBu), 0.89 (m, 3 H, OCH2(CH2)4CH3); 

13C NMR (125 MHz, CDCl3) δ 169.8, 159.7, 159.3, 137.8, 135.8, 135.6, 134.9, 134.8, 133.5, 

133.0, 132.9, 132.9, 130.4, 129.6, 129.6, 129.3, 129.2, 127.7, 127.6, 127.4, 127.4, 126.3, 

125.6, 113.8, 113.7, 102.9, 84.0, 80.5, 76.5, 75.8, 74.7, 73.3, 72.8, 72.4, 69.0, 67.8, 65.5, 

62.8, 55.3, 31.5, 29.1, 25.7, 22.6, 20.6, 19.2, 14.0; HRMS (ESI) m/z: found [M+Na]+ 

1019.4732, C60H72O11Si calcd for [M+Na]+ 1019.4736; -form [ ]D +67.2 ° (c 0.9, CHCl3); 

1H NMR (500 MHz, CDCl3) δ 7.98-6.51 (m, 22 H, Ar), 5.30 (d, 1 H, Jgem = 13.5 Hz, 

CH2Ar), 5.28 (d, 1 H, Jgem = 14.5 Hz, CH2Ar), 5.24 (d, 1 H, CH2Ar), 5.09 (d, 1 H, CH2Ar), 

4.98 (d, 1 H, J1,2 = 4.0 Hz, H-1), 4.86 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.59 (d, 1 H, CH2Ar), 

4.29 (dd, 1 H, J1,2 = 4.5 Hz, Jgem = 11.5 Hz, OCH2CHOCH2O), 4.21 (dd, 1 H, J1,2 = 6.0 Hz, 

OCH2CHOCH2O), 4.00 (m, 1 H, OCH2CHOCH2O), 4.00 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3), 

3.91 (m, 1 H, OCH2CHOCH2O), 3.90 (t, 2 H, Jgem = JH,H = 6.5 Hz, OCH2 (CH2)4CH3), 

3.85-3.79 (m, 2 H, H-5, OCH2CHOCH2O), 3.81 (s, 3 H, OCH3), 3.71 (m, 1 H, H-6a), 

3.65-3.62 (m, 2 H, H-2, H-6b), 3.49 (dd, 1 H, J4,5 = 8.5 Hz, H-4), 3.33 (brs, 1 H, OH), 2.25 

(s, 6 H, 2 CH3), 1.77-1.26 (m, 8 H, OCH2(CH2)4CH3), 1.04 (s, 9 H, tBu), 0.90 (t, 3 H, Jgem = 

JH,H = 6.5 Hz, OCH2(CH2)4CH3); 13C NMR (125 MHz, CDCl3) δ 169.7, 159.7, 159.3, 137.9, 
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137.8, 135.8, 135.6, 135.2, 134.7, 133.6, 133.3, 133.0, 132.9, 130.7, 129.6, 129.6, 129.6, 

129.0, 128.6, 128.2, 127.9, 127.7, 127.6, 127.3, 126.4, 126.2, 125.5, 125.3, 113.8, 113.7, 

99.7, 82.5, 80.0, 77.6, 74.8, 74.2, 73.0, 71.9, 71.2, 69.0, 67.9, 65.1, 62.9, 55.3, 31.6, 29.7, 

29.2, 26.8, 25.7, 22.6, 21.5, 20.5, 19.3, 14.0; HRMS (ESI) m/z: found [M+Na]+ 1019.4739, 

C60H72O11Si calcd for [M+Na]+ 1019.4736. 

33-O-[[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)-D

-glucopyranosyl]-2-O-((2,6-dimethyl-4-hexyloxylbenzoyl)-sn-glycerol (127) 

-form [ ]D +35.2 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.99-6.58 (m, 22 H, 6 

Ar), 5.34 (d, 1 H, Jgem = 13.0 Hz, CH2Ar), 5.17 (d, 1 H, Jgem = 14.5 Hz, CH2Ar), 5.07 (d, 1 

H, CH2Ar), 5.05 (d, 1 H, CH2Ar), 4.82 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.51-4.41 (m, 5 H, 

H-1, 2 CH2Ar, OCH2CHOCH2O), 4.06 (m, 1 H, OCH2CHOCH2O), 3.93 (t, 2 H, Jgem = JH,H 

= 6.5 Hz, OCH2(CH2)4CH3), 3.85-3.77 (m, 3 H, H-6a, H-6b, OCH2CHOCH2O), 3.79 (s, 3 

H, OCH3), 3.72 (t, 1 H, J2,3 = J3,4 = 8.0 Hz, H-3), 3.72 (m, 1 H, OCH2CHOCH2O), 

3.47-3.38 (m, 2 H, H-2, H-4), 3.13 (m, 1 H, H-5), 2.38 (s, 6 H, 2 CH3), 1.78-1.24 (m, 8 H, 

OCH2(CH2)4CH3), 1.02 (s, 9 H, tBu), 0.89 (t, 3 H, Jgem = JH,H = 7.0 Hz, OCH2(CH2)4CH3); 

13C NMR (125 MHz, CDCl3) δ 169.6, 159.8, 159.2, 138.0, 135.7, 135.6, 135.0, 134.9, 133.2, 

133.0, 132.9, 132.8, 130.4, 130.3, 129.7, 129.6, 128.0, 127.7, 127.7, 127.5, 127.3, 126.4, 

126.2, 125.5, 113.8, 113.7, 102.8, 84.2, 81.0, 80.5, 77.6, 76.1, 75.8, 74.6, 73.0, 73.0, 67.9, 

63.9, 63.2, 60.4, 55.3, 31.5, 29.7, 29.1, 26.7, 25.7, 22.6, 20.7, 19.1, 14.2, 14.0; HRMS (ESI) 

m/z: found [M+Na]+ 1019.4739, C60H72O11Si calcd for [M+Na]+ 1019.4736; -form [ ]D 

+59.5 ° (c 0.5, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.81-6.28 (m, 22 H, 6 Ar), 5.41 (d, 1 

H, Jgem = 13.0 Hz, CH2Ar), 5.33 (d, 1 H, Jgem = 14.5 Hz, CH2Ar), 5.20 (d, 1 H, CH2Ar), 

5.14 (d, 1 H, J1,2 = 4.0 Hz, H-1), 5.00 (d, 1 H, CH2Ar), 4.85 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 

4.66 (d, 1 H, CH2Ar), 4.22 (dd, 1 H, J1,2 = 5.5 Hz, Jgem = 12.0 Hz, OCH2CHOCH2O), 4.06 
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(dd, 1 H, J1,2 = 6.0 Hz, OCH2CHOCH2O), 3.98-3.89 (m, 2 H, H-3, OCH2CHOCH2O), 3.83 

(s, 3 H, OCH3), 3.79-3.71 (m, 4 H, H-4, H-6a, OCH2(CH2)4CH3), 3.67 (dd, 1 H, J2,3 = 9.0 

Hz, H-2), 3.66 (m, 1 H, OCH2CHOCH2O), 3.58 (d, 1 H, Jgem = 10.5 Hz, H-6b), 3.57 (m, 1 

H, OCH2CHOCH2O), 3.45 (m, 1 H, H-5), 2.09 (s, 6 H, 2 CH3), 1.73-1.25 (m, 8 H, 

OCH2(CH2)4CH3), 1.04 (s, 9 H, tBu), 0.91 (t, 3 H, Jgem = JH,H = 7.0 Hz, OCH2(CH2)4CH3); 

13C NMR (125 MHz, CDCl3) δ 159.5, 137.7, 135.9, 135.6, 135.1, 134.5, 130.8, 129.6, 129.5, 

127.6, 127.5, 127.4, 127.2, 126.5, 113.8, 113.5, 99.4, 82.0, 79.6, 79.4, 74.8, 74.0, 72.5, 71.9, 

67.7, 63.8, 62.7, 55.3, 31.6, 29.7, 29.2, 26.9, 25.7, 22.6, 20.5, 19.3, 14.0, 1.00; HRMS (ESI) 

m/z: found [M+Na]+ 1019.4734, C60H72O11Si calcd for [M+Na]+ 1019.4736.   

 

 

33-O-BBenzoyl-1,2-O-((p-nitrobenzylidene)-sn-glycerol (130, 131) 

Ar 129 (330 mg, 1.68 mmol) THF (17.0 mL) 

4-nitrobenzaldehyde (508 mg, 3.36 mmol) TMS2O (2.2 mL, 10.1 mmol)  TMSOTf 

(152 μL, 840 μmol) 0 ºC 10 triethysilane (1.5 mL, 9.25 

mmol) 1.0 TLC (EtOAc/n-Hexane = 1/3) 

EtOAc  (

)  ( ) 

 (EtOAc/n-Hexane = 1/10) 130 131 (303 mg, 

55%) Compound 130 [ ]D -19.4 ° (c 2.0, CHCl3); 1H NMR 

(500 MHz, CDCl3) δ 8.26-7.26 (m, 9 H, Ar), 6.10 (s, 1 H, >CHAr), 4.63 (m, 1 H, 
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OCH2CHOCH2O), 4.52 (dd, 2 H, J2,3 = 1.5 Hz, Jgem = 5.5 Hz, OCH2CHOCH2O), 4.31 (dd, 

1 H, J1,2 = 6.5 Hz, Jgem = 8.5 Hz, OCH2CHOCH2O), 3.99 (dd, 1 H, J1,2 = 6.0 Hz, 

OCH2CHOCH2O); 13C NMR (125 MHz, CDCl3) δ 166.3, 144.6, 133.4, 129.7, 129.6, 128.5, 

127.4, 123.6, 102.6, 77.6, 74.4, 67.4, 64.3; HRMS (ESI) m/z: found [M+Na]+ 352.0790, 

C17H15NO6 calcd for [M+Na]+ 352.0792; CCompound 131 [ ]D +25.0 ° (c 0.3, CHCl3); 1H 

NMR (500 MHz, CDCl3) δ 8.09-7.24 (m, 9 H, Ar), 5.96 (s, 1 H, >CHAr), 4.65 (m, 1 H, 

OCH2CHOCH2O), 4.55 (dd, 1 H, J2,3 = 4.5 Hz, Jgem = 12.0 Hz, OCH2CHOCH2O), 4.43 (dd, 

1 H, J2,3 = 5.0 Hz, OCH2CHOCH2O), 4.24 (dd, 1 H, J1,2 = 7.0 Hz, Jgem = 8.5 Hz, 

OCH2CHOCH2O), 4.11 (dd, 1 H, J1,2 = 5.5 Hz, OCH2CHOCH2O); 13C NMR (125 MHz, 

CDCl3) δ 166.2, 148.5, 144.1, 133.3, 129.7, 129.5, 128.4, 127.5, 123.6, 103.0, 74.8, 67.5, 

64.3; HRMS (ESI) m/z: found [M+Na]+ 352.0792, C17H15NO6 calcd for [M+Na]+ 

352.0792. 

 

 

(+)-1,2-O-((p-Nitrobenzylidene)-sn-glycerol (132) 

Ar 130 (120 mg, 366 μmol) MeOH/THF = 2/1 (3.7 mL) 

28% MeONa (8.8 μL, 36.6 μmol) 3.5 TLC 

(EtOAc/n-Hexane = 1/3) Muromac (H+) 

 

(EtOAc/n-Hexane = 1/1) 132 (76.6 mg, 92%) 
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[ ]D +14.0 ° (c 0.5, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.23 (d, 2 H, JH,H = 7.0 Hz, 

Ar), 7.67 (d, 2 H, JH,H = 7.0 Hz, Ar), 5.89 (s, 1 H, >CHAr), 4.41 (m, 1 H, OCH2CHOCH2O), 

4.14 (t, 1 H, Jgem = J1,2 = 8.0 Hz, OCH2CHOCH2O), 4.02 (dd, 1 H, J1,2 = 6.0 Hz, 

OCH2CHOCH2O), 3.82 (dd, 1 H, J2,3 = 4.0 Hz, Jgem = 12.0 Hz, OCH2CHOCH2O), 3.69 (dd, 

1 H, J2,3 = 5.5 Hz, OCH2CHOCH2O); 13C NMR (125 MHz, CDCl3) δ 148.3, 144.8, 127.3, 

123.5, 102.3, 76.7, 66.7, 62.4; HRMS (ESI) m/z: found [M+Na]+ 248.0525, C10H11NO5 

calcd for [M+Na]+ 248.0529. 

 

((-)-1,2-O-((p-Nitrobenzylidene)-sn-glycerol (133) 

Ar 131 (76.9 mg, 234 μmol) MeOH/THF = 2/1 (2.3 mL) 

28% MeONa (5.5 μL, 23.3 μmol) 3.5

TLC (EtOAc/n-Hexane = 1/3) Muromac (H+) 

 

(EtOAc/n-Hexane = 1/1) 133 (45.5 mg, 89%) 

[ ]D -13.3 ° (c 0.5, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.23 (d, 2 H, JH,H = 7.0 Hz, 

Ar), 7.67 (d, 2 H, JH,H = 7.0 Hz, Ar), 5.89 (s, 1 H, >CHAr), 4.41 (m, 1 H, OCH2CHOCH2O), 

4.14 (t, 1 H, Jgem = J1,2 = 8.0 Hz, OCH2CHOCH2O), 4.02 (dd, 1 H, J1,2 = 6.0 Hz, 

OCH2CHOCH2O), 3.82 (dd, 1 H, J2,3 = 4.0 Hz, Jgem = 12.0 Hz, OCH2CHOCH2O), 3.69 (dd, 

1 H, J2,3 = 5.5 Hz, OCH2CHOCH2O); 13C NMR (125 MHz, CDCl3) δ 148.5, 144.0, 127.5, 

123.6, 102.7, 76.7, 67.0, 62.9; HRMS (ESI) m/z: found [M+Na]+ 248.0525, C10H11NO5 

calcd for [M+Na]+ 248.0529. 
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3-O-[[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)-D-gl

ucopyranosyl]-1,2-O-((p-nitrobenzylidene)-sn-glycerol (134) 

Ar 94 (119 mg, 152 μmol) 132 (34.1 mg, 152 μmol) 

CH2Cl2 (1.5 mL) MS4 Å (75 mg) 30 -80 

ºC NIS (50.6 mg, 228 μmol) TfOH (7.9 μL, 91.3 μmol) 6.5 

TLC (EtOAc/Toluene = 1/10) Et3N

CHCl3  (

)  ( ) 

 (EtOAc/n-Hexane = 1/5) 

134  (50.9 mg, 38%) 134  (34.2 mg, 26%) -form [ ]D +55.0 ° (c 0.5, 

CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.21-6.83 (m, 24 H, 6 Ar), 6.08 (s, 1 H, >CHAr), 

5.33 (d, 1 H, Jgem = 13.0 Hz, CH2Ar), 5.30 (d, 1 H, Jgem = 12.5 Hz, CH2Ar), 5.17 (d, 1 H, 

CH2Ar), 5.15 (d, 1 H, CH2Ar), 4.88 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.59 (d, 1 H, CH2Ar), 

4.52 (m, 1 H, OCH2CHOCH2O), 4.40 (d, 1 H, J1,2 = 7.5 Hz, H-1), 4.25 (dd, 1 H, J1,2 = 8.0 

Hz, Jgem = 8.5 Hz, OCH2CHOCH2O), 4.06 (dd, 1 H, J1,2 = 8.0 Hz, OCH2CHOCH2O), 4.00 

(dd, 1 H, J5,6a = 4.5 Hz, Jgem = 11.5 Hz, H-6a), 3.90 (dd, 1 H, J5,6b = 2.0 Hz, H-6b), 

3.86-3.79 (m, 5 H, OCH2CHOCH2O, OCH3), 3.72 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 3.52 (t, 

1 H, J4,5 = 9.0 Hz, H-4), 3.47 (t, 1 H, H-2), 3.30 (m, 1 H, H-5), 1.03 (s, 9 H, tBu); 13C NMR 

(125 MHz, CDCl3) δ 159.3, 148.5, 144.4, 135.8, 135.5, 134.9, 133.6, 133.2, 132.9, 132.9, 



 

-157- 
 

130.5, 129.7, 129.6, 129.6, 129.5, 128.9, 127.8, 127.7, 127.5, 127.4, 127.4, 126.4, 126.3, 

123.5, 113.8, 102.8, 102.5, 84.3, 80.6, 77.6, 76.5, 75.7, 74.8, 73.3, 72.9, 69.3, 68.0, 62.8, 

55.3, 26.8, 19.3; HRMS (ESI) m/z: found [M+Na]+ 920.3437, C52H55NO11Si calcd for 

[M+Na]+ 920.3437; -form [ ]D +61.0 ° (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 

8.04-6.84 (m, 24 H, 6 Ar), 5.65 (s, 1 H, >CHAr), 5.31-5.24 (m, 3 H, 3 CH2Ar), 5.12 (d, 1 H, 

Jgem = 13.5 Hz, CH2Ar), 5.01 (d, 1 H, J1,2 = 3.5 Hz, H-1), 4.89 (d, 1 H, Jgem = 10.5 Hz, 

CH2Ar), 4.58 (d, 1 H, CH2Ar), 4.37 (m, 1 H, OCH2CHOCH2O), 4.19-4.09 (m, 2 H, 

OCH2CHOCH2O), 4.04 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3), 3.89-3.83 (m, 4 H, H-5, H-6a, 

H-6b, OCH2CHOCH2O), 3.83 (s, 3 H, OCH3), 3.66 (dd, 1 H, H-2), 3.64-3.58 (m, 2 H, H-4, 

OCH2CHOCH2O), 1.05 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 159.3, 148.2, 144.4, 

135.8, 135.6, 135.2, 135.0, 133.5, 133.3, 132.9, 132.8, 130.5, 129.7, 129.7, 129.6, 129.5, 

129.1, 127.9, 127.7, 127.6, 127.5, 127.4, 127.3, 126.4, 126.2, 123.5, 123.4, 113.8, 102.3, 

98.3, 82.6, 79.8, 77.6, 76.9, 74.9, 74.9, 74.2, 73.0, 71.9, 67.7, 67.5, 63.0, 55.3, 29.7, 26.8, 

26.8, 19.3; HRMS (ESI) m/z: found [M+Na]+ 920.3432, C52H55NO11Si calcd for [M+Na]+ 

920.3437.  

 

 

3-O-[[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)-D 

-glucopyranosyl]-1,2-O-((p-nitrobenzylidene)-sn-glycerol (135) 

Ar 94 (59.5 mg, 76.1 μmol) 133 (17.1 mg, 76.1 μmol) 
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CH2Cl2 (0.4 mL) MS4 Å (15 mg) 30 -80 

ºC NIS (25.6 mg, 114 μmol) TfOH (4.0 μL, 45.7 μmol) 6.0 

TLC (EtOAc/Toluene = 1/10) Et3N

CHCl3  (

)  ( ) 

 EtOAc/n-Hexane = 1/5) 

1135  (41.1 mg, 61%) 135  (10.3 mg, 15%) -form [ ]D +44.0 ° (c 0.5, 

CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.19-6.83 (m, 24 H, 6 Ar), 5.87 (s, 1 H, >CHAr), 

5.32 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 5.26 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 5.15 (d, 1 H, 

CH2Ar), 5.14 (d, 1 H, CH2Ar), 4.88 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.59 (d, 1 H, CH2Ar), 

4.54 (m, 1 H, OCH2CHOCH2O), 4.35 (d, 1 H, J1,2 = 7.5 Hz, H-1), 4.15 (d, 1 H, Jgem = 6.5 

Hz, OCH2CHOCH2O), 3.99 (dd, 1 H, J1,2 = 4.5 Hz, Jgem = 10.5 Hz, OCH2CHOCH2O), 3.89 

(dd, 1 H, J5,6a = 1.5 Hz, Jgem = 11.0 Hz, H-6a), 3.80 (m, 4 H, H-6b, OCH3), 3.72-3.67 (m, 3 

H, H-3, OCH2CHOCH2O), 3.57 (t, 1 H, J3,4 = J4,5 = 9.5 Hz, H-4), 3.45 (t, 1 H, J2,3 = 7.5 Hz, 

H-2), 3.29 (m, 1 H, H-5), 1.03 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 159.3, 148.5, 

144.4, 135.8, 135.6, 135.0, 134.9, 133.6, 133.3, 133.0, 132.9, 130.6, 129.6, 129.6, 129.6, 

128.8, 127.7, 127.7, 127.6, 127.5, 127.4, 126.4, 126.3, 123.5, 113.9, 102.8, 102.5, 84.4, 

80.6, 76.6, 75.7, 74.8, 73.3, 72.9, 69.3, 68.0, 62.9, 60.4, 55.3, 29.7, 26.8, 22.6, 21.0, 19.3, 

14.2; HRMS (ESI) m/z: found [M+Na]+ 920.3439, C52H55NO11Si calcd for [M+Na]+ 

920.3437; -form [ ]D +92.8 ° (c 1.8, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.09-6.83 (m, 

24 H, 6 Ar), 5.76 (s, 1 H, >CHAr), 5.27-5.21 (m, 2 H, 2 CH2Ar), 5.22 (d, 1 H, Jgem = 10.0 

Hz, CH2Ar), 5.15 (d, 1 H, CH2Ar), 4.99 (d, 1 H, J1,2 = 3.5 Hz, H-1), 4.88 (d, 1 H, Jgem = 

10.5 Hz, CH2Ar), 4.57 (d, 1 H, CH2Ar), 4.41 (m, 1 H, OCH2CHOCH2O), 3.99 (m, 1 H, 

OCH2CHOCH2O), 3.99 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 3.87-3.78 (m, 7 H, H-6a, H-6b, 
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OCH2CHOCH2O, OCH3), 3.74 (dd, 1 H, J2,3a = 5.5 Hz, Jgem = 10.5 Hz, OCH2CHOCH2O), 

3.70 (m, 1 H, H-5), 3.66-3.61 (m, 2 H, H-2, OCH2CHOCH2O), 3.56 (t, 1 H, J4,5 = 9.0 Hz, 

H-4), 1.01 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 159.3, 148.4, 144.4, 135.8, 135.6, 

135.2, 134.9, 133.6, 133.3, 132.9, 132.8, 130.5, 129.7, 129.6, 129.6, 129.1, 128.0, 127.7, 

127.6, 127.6, 127.5, 127.4, 127.4, 126.3, 126.2, 123.5, 123.4, 113.9, 102.6, 98.2, 82.9, 80.2, 

76.9, 75.6, 74.9, 74.3, 73.4, 71.9, 67.8, 67.8, 63.0, 60.4, 55.3, 26.8, 19.3; HRMS (ESI) m/z: 

found [M+Na]+ 920.3435, C52H55NO11Si calcd for [M+Na]+ 920.3437. 

 

 

33-O-tert-Butyldiphenylsilyl-1,2-O-((p-nitrobenzylidene)-sn-glycerol (138, 139) 

Ar 137 (91.1 mg, 276 μmol) THF (2.8 mL) 

2-nitrobenzaldehyde (127 mg, 827 μmol) TMS2O (359 μL, 1.68 mmol)  TMSOTf (25 

μL, 138 μmol) 0 ºC 10 triethylsilane (245 μL, 1.54 

mmol) 4.0 TLC (EtOAc/n-Hexane = 1/3) 

EtOAc  (

)  ( ) 

 (EtOAc/n-Hexane = 1/10) 138 139 (72.7 mg, 

64%) Compound 138 [ ]D -50.5 ° (c 0.5, CHCl3); 1H NMR 

(500 MHz, CDCl3) δ 7.90-7.26 (m, 14 H, Ar), 6.44 (s, 1 H, >CHAr), 4.36 (m, 1 H, 

OCH2CHOCH2O), 4.12 (t, 1 H, J1,2 = Jgem = 8.0 Hz, OCH2CHOCH2O), 4.04 (dd, 1 H, J1,2 

= 6.0 Hz, OCH2CHOCH2O), 3.77 (dd, 1 H, J2,3 = 4.5 Hz, Jgem = 11.0 Hz, OCH2CHOCH2O), 

3.72 (dd, 1 H, J2,3 = 6.0 Hz, OCH2CHOCH2O), 1.02 (s, 9 H, tBu); 13C NMR (125 MHz, 
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CDCl3) δ 135.5, 133.1, 133.1, 132.9, 132.9, 129.8, 129.8, 129.6, 128.0, 127.8, 127.7, 124.2, 

99.6, 77.1, 67.4, 34.0, 63.8, 26.8, 19.2; HRMS (ESI) m/z: found [M+Na]+ 486.1708, 

C26H29NO5Si calcd for [M+Na]+ 486.1707; CCompound 139 [ ]D +23.0 ° (c 0.3, CHCl3); 1H 

NMR (500 MHz, CDCl3) δ 7.72-7.36 (m, 14 H, Ar), 6.57 (s, 1 H, >CHAr), 4.29 (m, 1 H, 

OCH2CHOCH2O), 4.10 (dd, 1 H, J1,2 = 6.5 Hz, Jgem = 8.0 Hz, OCH2CHOCH2O), 4.02 (dd, 

1 H, J1,2 = 6.5 Hz, OCH2CHOCH2O), 3.80 (m, 2 H, OCH2CHOCH2O), 1.07 (s, 9 H, tBu); 

13C NMR (125 MHz, CDCl3) δ 135.6, 135.6, 134.8, 133.3, 133.1, 132.7, 129.8, 129.6, 129.6, 

127.8, 127.7, 124.4, 99.9, 76.6, 67.4, 64.0, 26.8, 26.6, 19.2; HRMS (ESI) m/z: found 

[M+Na]+ 486.1708, C26H29NO5Si calcd for [M+Na]+ 486.1707. 

 

 

(+)-1,2-O-((o-Nitrobenzylidene)-sn-glycerol (140) 

Ar 138 (39.3 mg, 84.8 μmol) THF (0.9 mL) 1.0 M 

TBAF in THF (254 μL, 254 μmol) 1.5 1.0 M TBAF 

in THF (176 μL, 176 μmol) 2.5 TLC (EtOAc/n-Hexane 

= 1/3) EtOAc  ( )  ( ) 

 (EtOAc/n-Hexane = 1/1) 

140 (17.9 mg, 93%) [ ]D +31.0 ° (c 0.4, 

CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.92-7.51 (m, 4 H, Ar), 6.43 (s, 1 H, >CHAr), 4.35 

(m, 1 H, OCH2CHOCH2O), 4.15 (dd, 1 H, J1,2 = 7.0 Hz, Jgem = 8.0 Hz, OCH2CHOCH2O), 

3.98 (dd, 1 H, J1,2 = 6.0 Hz, OCH2CHOCH2O), 3.81 (dd, 1 H, J2,3 = 3.5 Hz, Jgem = 12.0 Hz, 

OCH2CHOCH2O), 3.65 (dd, 1 H, J2,3 = 5.0 Hz, OCH2CHOCH2O); 13C NMR (125 MHz, 
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CDCl3) δ 133.0, 132.2, 129.9, 127.7, 124.3, 99.8, 77.6, 66.7, 62.7; HRMS (ESI) m/z: found 

[M+Na]+ 248.0527, C10H11NO5 calcd for [M+Na]+ 248.0529. 

 

 

((-)-1,2-O-((o-Nitrobenzylidene)-sn-glycerol (141) 

Ar 139 (26.4 mg, 57.0 μmol) THF (0.6 mL) 1.0 M 

TBAF in THF (171 μL, 171 μmol) 4.5 TLC 

(EtOAc/n-Hexane = 1/3) EtOAc  ( )  (

)  

(EtOAc/n-Hexane = 1/1) 141 (12.0 mg, quant.) 

[ ]D -25.0 ° (c 0.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.93-7.47 (m, 4 H, Ar), 6.64 

(s, 1 H, >CHAr), 4.28 (m, 1 H, OCH2CHOCH2O), 4.10 (dd, 1 H, J1,2 = 7.0 Hz, Jgem = 8.5 

Hz, OCH2CHOCH2O), 3.92 (dd, 1 H, J1,2 = 6.5 Hz, OCH2CHOCH2O), 3.82 (m, 1 H, 

OCH2CHOCH2O), 3.71 (m, 1 H, OCH2CHOCH2O), 1.91 (brs, 1 H, OH); 13C NMR (125 

MHz, CDCl3) δ 132.9, 129.7, 127.6, 124.6, 100.0, 77.6, 66.5, 62.5; HRMS (ESI) m/z: found 

[M+Na]+ 248.0528, C10H11NO5 calcd for [M+Na]+ 248.0529. 

 

 

3-O-[[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)-D 
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--glucopyranosyl]-1,2-O-((o-nitrobenzylidene)-sn-glycerol (142) 

Ar 94 (44.5 mg, 569 μmol) 140 (19.2 mg, 853 μmol) 

CH2Cl2 (0.6 mL) MS4 Å (30 mg) 30 -80 

ºC NIS (19.2 mg, 853 μmol) TfOH (3.0 μL, 34.1 μmol) 4.5

TLC (EtOAc/Toluene = 1/10) Et3N

CHCl3  (

)  ( ) 

 (EtOAc/n-Hexane = 1/5) 

142  (25.5 mg, 50%) 142  (11.4 mg, 22%) -form 

[ ]D +13.7 º (c 6.5, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.93-6.83 (m, 24 H, 6 Ar), 6.43 (s, 

1 H, >CHAr), 5.32 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 5.22 (d, 1 H, Jgem = 14.0 Hz, CH2Ar), 

5.13 (d, 1 H, CH2Ar), 5.12 (d, 1 H, CH2Ar), 4.88 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.60 (d, 1 

H, CH2Ar), 4.52 (m, 1 H, OCH2CHOCH2O), 4.32 (d, 1 H, J1,2 = 7.5 Hz, H-1), 4.16 (dd, 1 H, 

J1,2 = 7.0 Hz, Jgem = 8.0 Hz, OCH2CHOCH2O), 4.11 (dd, 1 H, J1,2 = 8.0 Hz, 

OCH2CHOCH2O), 3.96 (dd, 1 H, J2,3 = 4.5 Hz, Jgem = 10.5 Hz, OCH2CHOCH2O), 3.88 (dd, 

1 H, J5,6a = 4.0 Hz, Jgem = 10.5 Hz, H-6a), 3.83 (dd, 1 H, J5,6b = 2.0 Hz, H-6b), 3.81 (s, 3 H, 

OCH3), 3.69 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 3.64 (dd, 1 H, J2,3 = 6.5 Hz, 

OCH2CHOCH2O), 3.59 (t, 1 H, J4,5 = 9.0 Hz, H-4), 3.41 (t, 1 H, H-2), 3.26 (m, 1 H, H-5), 

1.01 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 159.3, 148.9, 135.8, 135.6, 135.1, 135.1, 

133.7, 133.2, 133.2, 133.0, 132.9, 132.8, 130.7, 129.9, 129.6, 128.5, 127.8, 127.7, 127.5, 

127.5, 127.4, 126.3, 126.2, 124.4, 113.8, 102.6, 100.0, 84.3, 80.7, 77.6, 76.5, 75.6, 75.2, 

74.7, 73.1, 73.0, 69.1, 67.4, 62.9, 60.4, 55.3, 29.7, 26.8, 21.0, 19.3, 14.2; HRMS (ESI) m/z: 

found [M+Na]+ 920.3439, C52H55NO11Si calcd for [M+Na]+ 920.3437;  -form [ ]D +85.8 ° 

(c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.81-6.84 (m, 24 H, 6 Ar), 6.34 (s, 1 H, 



 

-163- 
 

>CHAr), 5.23 (s, 2 H, 2 CH2Ar), 5.21 (d, 1 H, Jgem = 14.0 Hz, CH2Ar), 5.18 (d, 1 H, 

CH2Ar), 4.97 (d, 1 H, J1,2 = 4.0 Hz, H-1), 4.88 (d, 1 H, Jgem = 11.0 Hz, CH2Ar), 4.57 (d, 1 H, 

CH2Ar), 4.41 (m, 1 H, OCH2CHOCH2O), 4.02-3.97 (m, 2 H, H-3, OCH2CHOCH2O), 3.82 

(s, 3H, OCH3), 3.81-3.77 (m, 2 H, H-6a, OCH2CHOCH2O), 3.69-3.56 (m, 6 H, H-2, H-4, 

H-5, H-6b, OCH2CHOCH2O), 1.00 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 159.3, 

148.7, 135.8, 135.6, 135.3, 135.0, 133.6, 133.3, 133.0, 132.9, 132.7, 130.7, 129.7, 129.6, 

129.6, 129.5, 129.0, 128.2, 127.8, 127.7, 127.6, 127.5, 127.4, 126.3, 126.2, 124.2, 113.8, 

99.6, 98.3, 82.8, 80.2, 76.8, 75.4, 74.8, 74.4, 73.3, 71.9, 67.8, 67.6, 62.9, 55.3, 29.7, 26.8, 

19.3, 14.2; HRMS (ESI) m/z: found [M+Na]+ 920.3438, C52H55NO11Si calcd for [M+Na]+ 

920.3437. 

 

 

3-O-[[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)- -D 

-glucopyranosyl]-1,2-O-((o-nitrobenzylidene)-sn-glycerol (143)  

Ar 94 (46.8 mg, 600 μmol) 141 (20.2 mg, 898 μmol) 

CH2Cl2 (0.3 mL) MS4 Å (15 mg) 30 -80 

ºC NIS (20.2 mg, 898 μmol) TfOH (3.2 μL, 36.0 μmol) 4.0

TLC (EtOAc/Toluene = 1/10) Et3N

CHCl3  (

)  ( ) 

 (EtOAc/n-Hexane = 1/5) 
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1143  (30.4 mg, 56%) 143  (14.3 mg, 27%) [ ]D 

+60.6 ° (c 2.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.85-6.73 (m, 24 H, 6 Ar), 6.58 (s, 1 

H, >CHAr), 5.29 (d, 1 H, Jgem = 13.0 Hz, CH2Ar), 5.21 (d, 1 H, Jgem = 14.5 Hz, CH2Ar), 

5.16 (d, 1 H, CH2Ar), 5.03 (d, 1 H, CH2Ar), 4.81 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.51 (d, 1 

H, CH2Ar), 4.39 (m, 1 H, OCH2CHOCH2O), 4.33 (d, 1 H, J1,2 = 8.0 Hz, H-1), 4.08-4.00 (m, 

2 H, OCH2CHOCH2O), 3.91 (dd, 1 H, J2,3 = 4.5 Hz, Jgem = 11.0 Hz, OCH2CHOCH2O), 

3.81 (dd, 1 H, J5,6a = 2.0 Hz, Jgem = 11.5 Hz, H-6a), 3.76 (dd, 1 H, J5,6b = 4.0 Hz, H-6b), 

3.73 (s, 3H, OCH3), 3.72 (dd, 1 H, J2,3 = 5.5 Hz, OCH2CHOCH2O), 3.67 (t, 1 H, J2,3 = J3,4 

= 9.0 Hz, H-3), 3.50 (t, 1 H, J4,5 = 9.0 Hz, H-4), 3.38 (t, 1 H, H-2), 3.24 (m, 1 H, H-5), 0.94 

(s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 159.3, 148.9, 135.8, 135.6, 135.1, 135.1, 133.7, 

133.2, 133.2, 133.0, 132.9, 132.8, 130.7, 129.9, 129.6, 128.5, 127.8, 127.7, 127.5, 127.5, 

127.4, 126.3, 126.2, 124.4, 113.8, 102.6, 100.0, 84.3, 80.7, 77.6, 76.5, 75.6, 75.2, 74.7, 73.1, 

73.0, 69.1, 67.4, 62.9, 60.4, 55.3, 29.7, 26.8, 21.0, 19.3, 14.2; HRMS (ESI) m/z: found 

[M+Na]+ 920.3439, C52H55NO11Si calcd for [M+Na]+ 920.3437. 

 

 
3-O-[[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)- -D 

-glucopyranosyl]-sn-glycerol (146) 

Ar 135 (28.1 mg, 349 μmol) THF (349 μL) AcOH (399 

μL, 6.98 mmol)  (114 mg, 1.75 mmol) H2O (62.0 μL, 3.49 mmol) 

40 TLC (EtOAc/n-Hexane = 1/1) EtOAc
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 ( )  (

)  

(EtOAc/n-Hexane = 1/1) 1146 (26.4 mg, 99%) 

[ ]D +51.8 º (c 0.3, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.80-6.81 (m, 20 H, 5 Ar), 

5.32 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 5.29 (d, 1 H, Jgem = 12.5 Hz, CH2Ar), 5.18 (d, 1 H, 

CH2Ar), 5.15 (d, 1 H, CH2Ar), 4.84 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.54 (d, 1 H, CH2Ar), 

4.34 (d, 1 H, J1,2 = 7.5 Hz, H-1), 3.94-3.86 (m, 3 H, H-6a, OCH2CHOCH2O, 

OCH2CHOCH2O), 3.83-3.76 (m, 2 H, H-6b, OCH2CHOCH2O), 3.80 (s, 3 H, OCH3), 3.71 

(t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3), 3.71 (m, 1 H, OCH2CHOCH2O), 3.62 (dd, 1 H, J1,2 = 5.0 

Hz, Jgem = 11.0 Hz, OCH2CHOCH2O), 3.52 (t, 1 H, J4,5 = 9.0 Hz, H-4), 3.47 (t, 1 H, H-2), 

3.33 (m, 1 H, H-5), 2.22 (brs, 1 H, OH), 1.63 (brs, 1 H, OH), 1.04 (s, 9 H, tBu); 13C NMR 

(125 MHz, CDCl3) δ 159.3, 135.8, 135.6, 134.9, 134.7, 133.4, 133.0, 133.0, 130.4, 129.7, 

129.6, 129.4, 129.2, 127.7, 127.6, 127.5, 127.4, 126.4, 126.4, 113.8, 102.7, 84.1, 80.4, 76.6, 

75.9, 74.7, 73.3, 72.9, 72.8, 70.7, 63.6, 63.0, 60.4, 55.3, 29.7, 26.8, 21.0, 19.2, 14.2, 14.0; 

HRMS (ESI) m/z: found [M+Na]+ 787.3274, C45H52O9Si calcd for [M+Na]+ 787.3273. 

 

3-O-[[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)- -D 

-glucopyranosyl]-1,2-di-O-ooleoyl-sn-glycerol (147) 

Ar 146 (46.6 mg, 61.0 μmol) CH2Cl2 (0.6 mL) oleic 

acid (42.3 μL, 134 μmol), N,N'-  (25.0 mg, 122 μmol), 

DMAP (1.50 mg, 12.2 μmol) 15.5 TLC 
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(EtOAc/n-Hexane = 1/3) 

 (EtOAc/n-Hexane = 1/10) 1147 (65.8 mg, 83%) 

[ ]D +25.7 º (c 6.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.81-6.83 (m, 20 H, 

Ar), 5.32-5.29 (m, 6 H, CH2Ar, OCH2CHOCH2O, olefinic-H), 5.22 (s, 2 H, CH2Ar), 5.08 (d, 

1 H, Jgem = 12.5 Hz, CH2Ar), 4.89 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.59 (d, 1 H, CH2Ar), 

4.42 (dd, 1 H, J1,2 = 3.5 Hz, Jgem = 12.0 Hz, OCH2CHOCH2O), 4.32 (d, 1 H, J1,2 = 8.0 Hz, 

H-1), 4.29 (d, 1 H, J1,2 = 6.0 Hz, OCH2CHOCH2O), 4.02 (dd, 4 H, J2,3 = 5.5 Hz, Jgem = 10.5 

Hz, OCH2CHOCH2O), 3.89-3.83 (m, 2 H, H-6a, H-6b), 3.80 (s, 3 H, OCH3), 3.72 (t, 1 H, 

J2,3 = J3,4 = 9.0 Hz, H-3), 3.68 (dd, 1 H, J2,3 = 5.0 Hz, OCH2CHOCH2O), 3.59 (t, 1 H, J4,5 = 

9.0 Hz, H-4), 3.41 (t, 1 H, H-2), 3.28 (m, 1 H, H-5), 2.36-2.29 (m, 4 H, -methylene), 

2.04-1.96 (m, 8 H, biallylic-H), 1.65-1.60 (m, 4 H, -methylene), 1.31-1.26 (m, 40 H, 

aliphatic-H), 0.89-0.86 (m, 6 H, CH3); 13C NMR (125 MHz, CDCl3) δ 173.4, 172.9, 159.2, 

135.8, 135.5, 135.1, 135.0, 133.6, 133.2, 133.0, 132.8, 130.7, 130.3, 130.0, 129.9, 129.7, 

129.6, 129.6, 129.5, 128.2, 127.6, 127.5, 127.5, 127.3, 126.3, 126.1, 113.8, 102.4, 84.2, 

80.6, 76.3, 75.5, 74.7, 73.0, 73.0, 70.0, 67.4, 62.7, 55.2, 34.3, 34.1, 33.7, 32.8, 31.9, 30.9, 

29.7, 29.7, 29.7, 29.5, 29.3, 29.2, 29.2, 29.1, 29.0, 29.0, 29.2, 27.2, 27.2, 26.7, 26.4, 25.5, 

25.4, 25.3, 25.0, 24.9, 24.7, 22.6, 19.2, 14.1; HRMS (ESI) m/z: found [M+Na]+ 1315.8176, 

C81H116O11Si calcd for [M+Na]+ 1315.8179.  

 

3-O-[[2,3-O-BBenzo[d](o-xylylene)-4-O-((p-methoxybenzyl)- -D- 

glucopyranosyl]-1,2-di-O-ooleoyl-sn-glycerol (148) 
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Ar 1147 (29.0 mg, 22.4 μmol) THF (0.2 mL) 1.0 M 

TBAF in THF (157 μL, 157 μmol)  (70.5 μL, 1.23 mmol) 14

TLC (EtOAc/n-Hexane = 1/3) EtOAc  (

)  ( ) 

 (EtOAc/n-Hexane = 1/3) 148 (17.8 mg, 76%) 

[ ]D +56.8 º (c 0.9, CHCl3); 1H NMR (500 MHz, CDCl3) δ 

7.81-7.23 (m, 10 H, Ar), 5.36-5.27 (m, 5 H, CH2Ar, olefinic-H), 5.25 (d, 1 H, Jgem = 14.0 

Hz, CH2Ar), 5.16 (d, 1 H, CH2Ar), 5.11 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 4.88 (d, 1 H, Jgem 

= 11.0 Hz, CH2Ar), 4.61 (d, 1 H, CH2Ar), 4.47 (dd, 1 H, J1,2 = 3.0 Hz, Jgem = 12.0 Hz, 

OCH2CHOCH2O), 4.34 (d, 1 H, J1,2 = 7.5 Hz, H-1), 4.18 (dd, 1 H, J1,2 = 7.0 Hz, 

OCH2CHOCH2O), 3.84-3.75 (m, 4 H, H-4, OCH2CHOCH2O, OCH2CHOCH2O), 3.82 (s, 3 

H, OCH3), 3.72 (t, 1 H, J2,3 = J3,4 = 7.5 Hz, H-3), 3.62 (dd, 1 H, J5,6a = 5.5 Hz, Jgem = 12.5 

Hz, H-6a), 3.41 (t, 1 H, H-2), 3.38 (dd, 1 H, J5,6b = 9.5 Hz, H-6b), 3.30 (m, 1 H, H-5), 2.47 

(brs, 1 H, OH), 2.35-2.27 (m, 4 H, -methylene), 2.07-1.98 (m, 8 H, biallylic-H), 1.62-1.61 

(m, 4 H, -methylene), 1.29-1.26 (m, 40 H, aliphatic-H), 0.89-0.84 (m, 6 H, CH3); 13C 

NMR (125 MHz, CDCl3) δ 173.6, 173.1, 159.4, 134.9, 134.8, 133.0, 132.9, 130.3, 130.0, 

129.8, 129.8, 129.7, 129.7, 128.8, 127.5, 127.4, 126.4, 126.3, 113.9, 103.1, 83.9, 80.3, 76.5, 

75.2, 74.6, 72.9, 72.9, 70.2, 68.0, 62.9, 62.2, 55.3, 34.3, 34.1, 31.9, 29.7, 29.7, 29.5, 29.3, 

29.2, 29.1, 29.1, 29.1, 27.2, 27.2, 24.9, 24.9, 22.7, 14.1; HRMS (ESI) m/z: found [M+Na]+ 

1077.7000, C65H98O11 calcd for [M+Na]+ 1077.7001. 

 

2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)-D 
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--glucopyranose (97) 

Ar 94 (204 mg, 261 μmol) Acetone/H2O = 20/1 (2.6 mL) 

NBS (185 mg, 1.04 mmol) 2.0 TLC 

(EtOAc/n-Hexane = 3/1) TLC (EtOAc/n-Hexane = 1/3) 

EtOAc  ( )  ( ) 

 (EtOAc/n-Hexane = 1/3) 

97 (152.3 mg, 86%, /  = 1/1) 1H NMR (500 MHz, 

CDCl3) δ 7.72-6.85 (m, 20 H, 5 Ar), 5.35 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 5.39 (d, 1 H, Jgem 

= 13.5 Hz, CH2Ar), 5.32 (d, 1 H, J1,2 = 5.0 Hz, H-1 ), 5.30-5.20 (m, 4 H, 4 CH2Ar), 5.14 (d, 

1 H, CH2Ar), 5.05 (d, 1 H, CH2Ar), 4.91 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.88 (d, 1 H, Jgem 

= 10.5 Hz, CH2Ar), 4.68 (d, 1 H, CH2Ar), 4.61 (d, 1 H, CH2Ar), 4.50 (dd, 1 H, J1,OH = 5.0 

Hz, J1,2 = 7.5 Hz, H-1 ), 3.97 (t, 1 H, J2,3 = J3,4 = 9.0 Hz, H-3 ), 3.97-3.85 (m, 3 H, H-6a , 

H-6b , H-4 ), 3.83 (s, 3 H, OCH3), 3.82 (s, 3 H, OCH3), 3.76 (t, 1 H, J4,5 = 9.0 Hz, H-4 ), 

3.71-3.61 (m, 7 H, H-2 , H-6a , H-6b , H-6b , H-3 , H-6a , H-6b ), 3.37 (t, 1 H, J2,3 = 

7.5 Hz, H-2 ), 3.31 (m, 1 H, H-5 ), 2.79 (d, 1 H, OH ), 2.66 (d, 1 H, J1,OH = 2.0 Hz, OH ), 

1.06 (s, 9 H, tBu), 1.04 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 136.0, 135.9, 135.6, 

134.7, 133.0, 132.8, 130.8, 130.3, 129.6, 129.5, 127.8, 127.7, 127.6, 127.6, 127.5, 127.3, 

126.5, 126.4, 126.2, 113.8, 92.0, 81.9, 81.7, 79.5, 77.6, 74.9, 73.9, 72.6, 71.5, 62.7, 55.3, 

26.9, 19.4, 19.3; HRMS (ESI) m/z: found [M+Na]+ 713.2904, C42H46O7Si calcd for 

[M+Na]+ 713.2905. 
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22,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)-D 

-glucopyranosyl trichloroacetimidate (149) 

Ar 97 (42.0 mg, 61.5 μmol) CH2Cl2 (0.6 mL) 

 (62.2 μL, 616 μmol), DBU (46.0 μL, 308 μmol) 

30 TLC (EtOAc/Toluene = 1/15) 

 (EtOAc/n-Hexane = 1/10) 149 

(46.7 mg, 91%, /  = 4/1) -form [ ]D +63.3 º (c 0.4, CHCl3); 

1H NMR (500 MHz, CDCl3) δ 8.50 (s, 1 H, NH), 7.92-7.64 (m, 20 H, 5 Ar), 6.52 (d, 1 H, 

J1,2 = 3.5 Hz, H-1), 5.31-5.20 (m, 3 H, 3 CH2Ar), 5.06 (d, 1 H, Jgem = 13.0 Hz, CH2Ar), 4.92 

(d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.64 (d, 1 H, CH2Ar), 4.16 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, 

H-3), 3.91-3.77 (m, 5 H, H-2, H-4, H-5, H-6a, H-6b), 3.82 (s, 3 H, OCH3), 1.03 (s, 9 H, 

tBu); 13C NMR (125 MHz, CDCl3) δ 161.1, 159.4, 135.8, 135.7, 135.0, 134.9, 133.6, 133.2, 

132.9, 132.8, 130.5, 129.9, 129.8, 129.6, 129.6, 128.3, 127.7, 127.6, 127.4, 127.4, 126.4, 

126.2, 113.9, 95.4, 91.3, 81.2, 78.5, 77.6, 76.3, 75.2, 74.3, 74.1, 71.9, 62.5, 55.3, 31.6, 26.8, 

22.6, 19.3, 14.1; HRMS (ESI) m/z: found [M+Na]+ 858.2003, C44H46Cl3NO7Si calcd for 

[M+Na]+ 858.2001; -form [ ]D +36.0 º (c 0.5, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.67 

(s, 1 H, NH), 7.84-7.62 (m, 20 H, 5 Ar), 6.85 (d, 1 H, J1,2 = 8.5 Hz, H-1), 5.42 (d, 1 H, Jgem 

= 12.5 Hz, CH2Ar), 5.28 (s, 2 H, 2 CH2Ar), 5.09 (d, 1 H, CH2Ar), 4.93 (d, 1 H, Jgem = 10.5 

Hz, CH2Ar), 4.65 (d, 1 H, CH2Ar), 3.97-3.80 (m, 3 H, H-3, H-6a, H-6b), 3.79 (s, 3 H, 

OCH3), 3.76-3.68 (m, 2 H, H-2, H-4), 3.48 (td, 1 H, J5,6a = J5,6b = 2.5 Hz, J3,4 = 7.5 Hz, 

H-5), 1.00 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 161.2, 159.3, 135.9, 135.6, 135.0, 

134.9, 133.7, 133.0, 132.9, 130.8, 130.7, 129.7, 129.7, 129.5, 129.5, 127.7, 127.6, 127.5, 

127.3, 126.5, 126.2, 113.8, 97.4, 91.2, 84.1, 80.3, 77.6, 76.1, 75.8, 74.9, 73.4, 73.1, 62.3, 

55.3, 29.7, 26.7, 19.3; [M+Na]+ 858.2000, C44H46Cl3NO7Si calcd for [M+Na]+ 858.2001. 
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3-O-{{[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)-D-g

lucopyranosyl]-(1→6)-[2,3-O-bbenzo[d](o-xylylene)-4-O-((p-methoxybenzyl)- -D 

-glucopyranosyl]}-1,2-di-O-ooleoyl-sn-glycerol (150) 

Ar 153 (14.5 mg, 12.1 μmol) CH2Cl2 (0.2 mL) oleic 

acid (8.40 μL, 26.6 μmol), N,N'-  (9.00 mg, 36.3 μmol), 

DMAP (0.30 mg, 2.42 μmol) 7.5 TLC 

(EtOAc/n-Hexane = 2/1) 

 (EtOAc/n-Hexane = 1/1) 150 (16.2 mg, 78%) 

[ ]D +59.6 º (c 1.4, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.82-7.66 (m, 30 H, 6 Ar), 

5.39 (d, 1 H, Jgem = 13.0 Hz, CH2Ar), 5.34-5.28 (m, 6 H, 2 CH2Ar, OCH2CHOCH2O, 

olefinic-H), 5.23 (d, 1 H, Jgem = 14.0 Hz, CH2Ar), 5.23 (s, 2 H, 2 CH2Ar), 5.10 (d, 1 H, 

CH2Ar), 5.09 (d, 1 H, Jgem = 13.0 Hz, CH2Ar), 5.07 (d, 1 H, Jgem = 14.0 Hz, CH2Ar), 4.95 

(d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.87 (d, 1 H, CH2Ar), 4.70 (d, 1 H, Jgem = 10.5 Hz, 

CH2Ar), 4.58 (d, 1 H, CH2Ar), 4.38 (dd, 1 H, J1,2 = 3.5 Hz, Jgem = 12.0 Hz, 

OCH2CHOCH2O), 4.37 (d, 1 H, J1,2 = 8.0 Hz, H-1a), 4.30 (d, 1 H, J1,2 = 7.5 Hz, H-1b), 4.26 

(dd, 1 H, J1,2 = 6.5 Hz, OCH2CHOCH2O), 4.18 (dd, 1 H, J5,6a = 1.5 Hz, Jgem = 11.0 Hz, 

H-6aa), 4.08 (dd, 1 H, J2,3 = 5.0 Hz, Jgem = 10.5 Hz, OCH2CHOCH2O), 3.86-3.80 (m, 2 H, 

H-6ab, H-6bb), 3.80 (s, 3 H, OCH3), 3.79-3.73 (m, 2 H, H-3a, H-3b), 3.75 (s, 3 H, OCH3), 

3.69-3.63 (m, 2 H, H-6ba, OCH2CHOCH2O), 3.62-3.56 (m, 2 H, H-4a, H-4b), 3.55-3.48 (m, 

3 H, H-2a, H-5a, H-2b), 3.24 (m, 1 H, H-5b), 3.32-2.24 (m, 4 H, -methylene), 2.00-1.96 (m, 
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8 H, biallylic-H), 1.59-1.56 (m, 4 H, -methylene), 1.36-1.20 (m, 40 H, aliphatic-H), 0.98 

(s, 9 H, tBu), 0.89-0.86 (m, 6 H, CH3); 13C NMR (125 MHz, CDCl3) δ 173.4, 172.9, 159.2, 

135.8, 135.6, 135.1, 135.1, 135.0, 133.7, 133.2, 133.0, 132.9, 132.9, 132.8, 130.8, 130.7, 

130.3, 130.0, 129.7, 129.6, 129.6, 129.5, 129.5, 128.6, 128.2, 127.6, 127.5, 127.4, 126.4, 

126.2, 126.1, 113.8, 103.1, 102.9, 84.3, 80.7, 80.5, 77.6, 76.5, 75.6, 74.7, 74.6, 74.5, 73.2, 

73.1, 72.9, 72.7, 70.0, 68.7, 67.8, 62.8, 62.7, 55.3, 55.2, 34.3, 34.1, 31.9, 29.8, 29.7, 29.5, 

29.3, 29.3, 29.2, 29.2, 29.2, 29.1, 29.1, 27.2, 27.2, 26.7, 24.9, 24.9, 22.7, 19.2, 14.1; HRMS 

(ESI) m/z: found [M+Na]+ 1749.9905, C107H142O17Si calcd for [M+Na]+ 1749.9909. 

 

 
3-O-[[2,3-O-BBenzo[d](o-xylylene)-4-O-((p-methoxybenzyl)- -D-glucopyranosyl]-1,2 

-O-((p-nitrobenzylidene)-sn-glycerol (151) 

Ar 135 (23.3 mg, 260 μmol) THF (0.3 mL) 1.0 M 

TBAF in THF (31.2 μL, 31.2 μmol) 3.5 1.0 M 

TBAF in THF (51.2 μL, 51.2 μmol) 2.5 TLC 

(EtOAc/n-Hexane = 2/3) EtOAc  ( )  (

)  

(EtOAc/n-Hexane = 1/1) 151 (17.1 mg, quant.) 

[ ]D +88.3 º (c 2.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.22-6.90 (m, 14 H, 4 Ar), 

5.89 (s, 1 H, >CHAr), 5.32 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 5.23 (d, 1 H, Jgem = 14.0 Hz, 

CH2Ar), 5.14 (d, 1 H, CH2Ar), 5.13 (d, 1 H, CH2Ar), 4.89 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 
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4.61 (d, 1 H, CH2Ar), 4.51 (m, 1 H, OCH2CHOCH2O), 4.39 (d, 1 H, J1,2 = 8.0 Hz, H-1), 

4.18 (t, 1 H, J1,2 = Jgem = 8.5 Hz, OCH2CHOCH2O), 4.12 (d, 1 H, J1,2 = 7.5 Hz, 

OCH2CHOCH2O), 3.97 (dd, 1 H, J2,3 = 5.0 Hz, Jgem = 11.0 Hz, OCH2CHOCH2O), 3.82 (s, 

3 H, OCH3), 3.79 (dd, 1 H, J5,6a = 2.5 Hz, Jgem = 8.0 Hz, H-6a), 3.75-3.70 (m, 2 H, H-3, 

OCH2CHOCH2O), 3.63 (dd, 1 H, J5,6b = 4.5 Hz, H-6b), 3.47-3.40 (m, 2 H, H-2, H-4), 3.28 

(m, 1 H, H-5), 1.23 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 159.4, 148.5, 144.2, 134.8, 

134.7, 132.9, 130.3, 129.9, 129.7, 128.8, 127.7, 127.5, 127.4, 126.4, 126.4, 123.5, 113.9, 

102.9, 102.7, 84.1, 80.4, 76.4, 75.8, 74.9, 74.6, 73.1, 72.9, 70.0, 67.7, 62.1, 60.4, 55.3, 29.7, 

21.0, 14.2; HRMS (ESI) m/z: found [M+Na]+ 682.2257, C36H37NO11 calcd for [M+Na]+ 

682.2259. 

 

 

3-O-{{[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)-D 

-glucopyranosyl]-(1→6)-[2,3-O-bbenzo[d](o-xylylene)-4-O-((p-methoxybenzyl)- -D 

-glucopyranosyl]}-1,2-O-((p-nitrobenzylidene)-sn-glycerol (152) 

Ar 94 (27.2 mg, 348 μmol) 151 (22.9 mg, 348 μmol) 

CH2Cl2 (0.3 mL) MS4 Å (15 mg) 30 -80 

ºC NIS (11.7 mg, 522 μmol) TfOH (1.8 μL, 20.9 μmol) 19

TLC (EtOAc/Toluene = 1/5) Et3N

CHCl3  (
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)  ( ) 

 (EtOAc/n-Hexane = 1/3) 

1152 (37.4 mg, 81%, / = 1/16) 1H NMR (500 MHz, CDCl3) δ 

8.12-6.82 (m, 48 H, 16 Ar), 5.76 (s, 1 H, >CHAr ), 5.68 (s, 1 H, >CHAr ), 5.36-5.05 (m, 8 

H, CH2Ar), 5.04 (d, 1 H, J1,2 = 5.0 Hz, H-1a ), 4.94 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.87 

(d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.71 (d, 1 H, CH2Ar), 4.58 (d, 1 H, CH2Ar), 4.45 (m, 1 H, 

OCH2CHOCH2O ), 4.41 (d, 1 H, J1,2 = 8.0 Hz, H-1a ), 4.34 (d, 1 H, J1,2 = 7.5 Hz, H-1b ), 

4.27 (d, 1 H, J1,2 = 7.5 Hz, H-1b ), 4.19-4.03 (m, 3 H, OCH2CHOCH2O , H-3a ), 3.88-3.49 

(m, 11 H, H-3b , H-4b , H-6aa , H-6ba , OCH2CHOCH2O , H-2a , H-4a , H-5a , H-6ab , 

H-6bb ), 3.46 (t, 1 H, J2,3 = 7.5 Hz, H-2b ), 1.00 (s, 9 H, tBu ), 0.98 (s, 9 H, tBu ); 13C 

NMR (125 MHz, CDCl3) δ 159.3, 159.2, 148.4, 144.3, 135.8, 135.5, 135.1, 135.0, 135.0, 

134.9, 133.7, 133.2, 133.0, 132.9, 132.9, 132.8, 130.7, 130.6, 129.7, 129.6, 129.6, 129.5, 

129.5, 128.9, 128.6, 127.7, 127.6, 127.5, 127.4, 127.3, 126.4, 126.4, 126.2, 126.2, 123.5, 

113.8, 113.8, 103.0, 102.7, 84.4, 84.4, 80.7, 80.5, 77.6, 77.2, 76.6, 75.5, 74.8, 74.8, 74.5, 

73.3,73.2, 72.9, 72.8, 69.5, 68.7, 67.9, 62.9, 55.3, 55.2, 26.8, 19.2; HRMS (ESI) m/z: found 

[M+Na]+ 1354.5169, C78H81NO17Si calcd for [M+Na]+ 1354.5166. 

 

 

3-O-{{[2,3-O-BBenzo[d](o-xylylene)-6-O-tert-butyldiphenylsilyl-4-O-((p-methoxybenzyl)- -D

-glucopyranosyl]-(1→6)-[2,3-O-bbenzo[d](o-xylylene)-4-O-((p-methoxybenzyl)- -D 
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--glucopyranosyl]}-sn-glycerol (153) 

Ar 152 (37.5 mg, 282 μmol) THF (0.3 mL) AcOH 

(322 μL, 5.63 mmol)  (92.2 mg, 1.41 mmol) H2O (50.8 μL, 2.82 mmol) 

15 TLC (EtOAc/n-Hexane = 1/1) EtOAc

 ( )  (

)  

(EtOAc/n-Hexane = 1/1) 153 (25.7 mg, 76%) 

[ ]D +93.4 º (c 0.9, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.81-6.82 (m, 30 H, Ar), 

5.36-5.08 (m, 8 H, 4 CH2Ar), 4.92 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.86 (d, 1 H, CH2Ar), 

4.70 (d, 1 H, Jgem = 10.5 Hz, CH2Ar), 4.57 (d, 1 H, CH2Ar), 4.38 (d, 1 H, J1,2 = 7.5 Hz, 

H-1a), 4.33 (d, 1 H, J1,2 = 8.0 Hz, H-1b), 4.14 (d, 1 H, Jgem = 11.0 Hz, H-6aa), 3.89-3.46 (m, 

15 H, OCH2CHOCH2O, OCH2CHOCH2O, OCH2CHOCH2O, H-2a, H-3a, H-4a, H-5a, 

H-6ba, H-2b, H-3b, H-4b, H-6ab, H-6bb), 3.81 (s, 3 H, OCH3), 3.76 (s, 3 H, OCH3), 3.26 (m, 

1 H, H-5b), 0.98 (s, 9 H, tBu); 13C NMR (125 MHz, CDCl3) δ 159.3, 159.3, 135.8, 135.6, 

135.1, 135.0, 134.9, 134.7, 133.7, 133.2, 133.0, 133.0, 132.9, 130.7, 130.5, 129.7, 129.6, 

129.6, 129.5, 129.0, 128.9, 127.7, 127.6, 127.4, 126.5, 126.4, 126.3, 126.2, 113.9, 113.8, 

102.9, 102.8, 84.4, 84.0, 80.7, 80.4, 76.6, 75.7, 74.8, 74.8, 74.6, 73.3, 72.9, 72.7, 70.7, 68.6, 

63.7, 62.9, 55.3, 55.3, 29.7, 26.8, 19.2; HRMS (ESI) m/z: found [M+Na]+ 1221.5003, 

C71H78O15Si calcd for [M+Na]+ 1221.5002. 
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-OO-bbenzo[d](o-xylylene)-4-O-((p-methoxybenzyl)- -D-glucopyranosyl]} 

-1,2-di-O-ooleoyl-sn-glycerol (154) 

Ar 150 (10.2 mg, 5.91 μmol, /  = 1/3.7) THF (120 μL) 

1.0 M TBAF in THF (206 μL, 206 μmol) 28

TLC (EtOAc/Toluene/AcOH = 1/7/0.4) EtOAc  (

)  ( ) 

 (EtOAc/n-Hexane = 1/3) 154 (8.8 mg, quant.) 

[ ]D +7.6 º (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.81-6.87 (m, 20 

H, 6 Ar), 5.39-5.29 (m, 8 H, 3 CH2Ar, OCH2CHOCH2O, olefinic-H), 5.28-5.19 (m, 3 H, 3 

CH2Ar), 5.11 (d, 1 H, Jgem = 13.0 Hz, CH2Ar), 5.03 (d, 1 H, Jgem = 13.5 Hz, CH2Ar), 4.95 (d, 

1 H, Jgem = 10.0 Hz, CH2Ar), 4.86 (d, 1 H, Jgem = 11.0 Hz, CH2Ar), 4.71 (d, 1 H, CH2Ar), 

4.59 (d, 1 H, CH2Ar), 4.40 (dd, 1 H, J1,2 = 3.5 Hz, Jgem = 12.0 Hz, OCH2CHOCH2O), 4.32 

(d, 2 H, J1,2 = 7.5 Hz, H-1a, H-1b), 4.23 (dd, 1 H, J1,2 = 6.0 Hz, OCH2CHOCH2O), 

4.01-3.96 (m, 2 H, H-6aa, OCH2CHOCH2O), 3.80 (s, 3 H, OCH3), 3.79 (s, 3 H, OCH3), 

3.78-3.67 (m, 8 H, H-3a, H-4a, H-5a, H-6ba, H-6ab, H-6bb, OCH2CHOCH2O), 3.59 (m, 1 H, 

H-6bb), 3.53 (t, 1 H, J2,3 = J3,4 = 9.5 Hz, H-3b), 3.23-3.83 (m, 3 H, H-2a, H-2b, H-4b), 3.25 

(m, 1 H, H-5b), 2.33-2.28 (m, 4 H, -methylene), 2.01-1.99 (m, 8 H, biallylic-H), 1.59 (brs, 

4 H, -methylene), 1.27-1.26 (m, 40 H, aliphatic-H), 0.89-0.86 (s, 6 H, CH3); 13C NMR 

(125 MHz, CDCl3) δ 173.4, 173.0, 159.4, 135.2, 135.0, 134.9, 134.8, 134.4, 133.0, 132.9, 

132.9, 130.6, 130.5, 130.2, 130.0, 129.9, 129.8, 129.7, 129.7, 129.6, 129.5, 128.8, 128.4, 

127.9, 127.7, 127.5, 127.4, 126.4, 126.2, 113.9, 102.9, 84.2, 80.4, 76.4, 75.0, 74.6, 73.1, 

73.0, 72.7, 70.1, 67.9, 62.7, 62.2, 55.3, 34.3, 34.1, 31.9, 29.8, 29.7, 29.5, 29.3, 29.3, 29.2, 

29.1, 29.1, 27.2, 27.2, 26.5, 26.0, 24.9, 24.9, 22.7, 19.0, 14.1; HRMS (ESI) m/z: found 

[M+Na]+ 1511.8733, C91H124O17 calcd for [M+Na]+ 1511.8731. 
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