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2. Synthesis of “Amadori”-reactive saccharides labelled with 

fluorescent dyes and fatty acids 

2.1 Introduction 

A new way to achieve information about human hair cuticle’s constitution is to incorporate 

modified saccharides into the hair fibre. The incorporation of tailor-made compounds into 

biological tissue like hair fibres is also of potential interest for the cosmetic industry. The first 

incorporation experiments with radioactive labelled glucose made interactions in layers with 

high affinity to carbohydrates likely29. A covalent linkage resulting from Maillard reaction30 

the so called Amadori rearrangement product (ARP) is assumed.  

The Amadori Rearrangement involves the reaction of an α-hydroxy-aldehyde with suitable 

amine leading to the corresponding glycosylamine and the following rearrangement to the 

corresponding ketoseamine31.  

To benefit from this reaction two different analytical strategies have been envisaged. The first 

is to incorporate dye-labelled structures into the hair fibre prior to analysing with a 

fluorescence microscope. The carbohydrate derivatives will be incorporated into the cells, 

diffuse into “Amadori”-reactive layers and may be reacted with protein amino groups by 

heating.  

The second strategy is to detect fibre surface changes by SEM after treatment with fatty acid-

labelled carbohydrates. 

 

To achieve a suitable set of dye-labelled carbohydrates the dye moiety has to fulfil several 

requirements in order to be incorporated. Investigation of diffusion processes in human hair in 

the cosmetic relevant temperature range show that incorporation is strongly dependent on 

molecular size32, next to pH-conditions and the detergent’s surface-active properties. 

Therefore, the size of the dye is one essential characteristic. To warrant a strong intensity of 

the signal an absorption about 600 nm is required to avoid interference with fluorophores in 

biological samples like NADH or melanin. 

                                                
29 M. Pearce, Unilever Research, personal communication, Port Sunlight, 2000. 
30 a) L. C. Maillard, C R Acad. Sci. Ser. 2, 1912, 154, 66.  
    b) ibid., 1912, 155, 1554. 
    c) F. Ledl, E. Schleicher Angew. Chem. 1990, 102, 597 and references cited therein. 
31 T. M. Wrodnigg, B. Eder, Topics in Current Chemistry, 2001, Vol. 215, 115-152. 
32 M. Gotsche, PhD thesis, 1997, DWI Aachen. 
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For preliminary experiments 5(6)-carboxyfluoresceine is chosen as dye label. This molecule 

has good space-filling properties to be incorporated, exhibits strong fluorescence at 500 nm 

and is stable towards the required synthesis conditions.  

In the first synthesis carboxyfluoresceine is linked directly to the carbohydrate moiety. The 

next step is to insert a heptyl spacer between dye and carbohydrate moiety in order to exclude 

an adulteration resulting from steric hindrance of the dye label itself. To obtain a long-

wavelength shift of fluorescence a BODIPY and a rhodamine derivative, both exhibiting 

strong fluorescence at about 590-600 nm, are chosen as additional dye labels. These two dyes 

are linked directly to the carbohydrate. 

The second strategy to investigate hair fibre surface changes after treatment with fatty acid-

labelled carbohydrates is developed because it is well known that fatty acids cover the hair 

surface where they confer several key cosmetic benefits33. These benefits are lost from the 

hair fibre surface with ageing and damage.  

Three stearic acid-labelled carbohydrates are synthesised in an attempt to introduce 

exogenous covalent linked lipids to the hair fibre surface through the Amadori Reaction. 

These compounds were intended to establish a new fatty acid layer on a destroyed surface of a 

hair fibre. 

Whereas the first part of this chapter focuses on the synthesis of dye labelled galactose 

derivatives made for fluorescence microscopy, synthesis of galactose and glucose derivatives 

labelled with stearic acid made for SEM studies is described in its second part. 

                                                
33 a) L. N. Jones, D. Rivett, Micron, 1997, Vol. 28, No. 6, 469. 
   b) P. W. Wertz, ”Integral lipids of hair and stratum corneum” in Formation and Structure  
       of Human Hair, 1997, Birkhäuser Verlag, Basel, 227. 
   c) S. Naito, M. O. Ooshika, Y Kuroda, Proc. 9th Int. Wool Textile Res. Conf., 1995, Biela,  
       367. 
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2.2 Synthesis of compounds for fluorescence microscopy 

The synthesis of 6-amino derivatives of galactose has been widely investigated34,35. 

Therefore, this saccharide derivative is taken as amino compound for the dye coupling. In a 

seven step synthesis the pure labelled derivative is obtained. The isopropylidene group was 

used for protecting the hydroxyl groups and the anomeric centre of D-galactose. The primary 

hydroxyl group at the C-6-position was activated as a toluenesulphonyl ester which was easily 

replaced by an azide. This was reduced to yield the 6-amino-6-deoxy-galactose derivative 4, 

which was reacted to 5(6)-carboxyfluorescein-N-succinimidylester (5). After acetal cleavage 

and purification 6-[amino-N-5’(6’)-carboxyfluoresceinyl]-6-deoxy-D-galactopyranose (7) was 

obtained (see figure 1).  
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Figure 1: synthesis of 6-[amino-N-5’(6’)-carboxyfluoresceinyl]-6-deoxy-D-galactopyranose (7)  

 

 

As the detailed structure of hair cuticle is still not known it is possible that the dye-labelled 

derivative may not reach reactive amino functions inside the fibre. If incorporation will fail it 

may be an effect of steric hindrance of the dye molecule itself. To overcome this difficulty it 

                                                
34 K. Freudenberg, A. Doser, Chem. Ber., 1925, 294-300.  
35 M. W. Cappi, W. J. Morre, L. Qiao, T. G. Marron, G. Weitz-Schmidt, C.-H. Wong,   
   Angew. Chem. 1996 108, 20, 2501-2505. 
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is intended to enlarge the distance between carbohydrate and dye. A spacer modified version 

of 7 is synthesised which provides more flexibility of the carbohydrate. 

The primary hydroxyl group at the C-6-position was linked to 1-bromo-6-nitrilo-hexane. 

Nitrile 8 was reduced with hydrogen/Raney-nickel to yield 6-O-(heptyl-7’-amino)-α-D-

galactopyranose (9). This was reacted to 5(6)-carboxyfluorescein-N-succinimidyl ester (5) 

and after acetal cleavage and purification 6-O-[heptyl-7’-{amino-N-5’’(6’’)-carboxy-

fluoresceinyl}]-D-galactopyranose (11) was obtained (see figure 2).  

 

O

O

O O

O O(CH2)7NH2

O

O

O O

O O(CH2)6CN

O

O

O O

O OH

Raney Ni, H2
methanol/H2O (99 %)

1. + 5, DMF 
2.  AcOH, TFA (59 %)

+ Br(CH2)6CN, NaH (51 %)

DMF

1 8

9

O

HO

OH OH

OH
O OHO

O
H
N O

COOH

11
 

Figure 2: synthesis of 6-O-[heptyl-7’-{amino-N-5’’(6’’)-carboxy-fluoresceinyl}]-D-galacto- 

 pyranose (11) 

 

Fluorescent compounds in biological samples like hair such as NADH, melanin or 

flavoproteins cause a fluorescent background at 450-500 nm. To overcome an interference 

with this natural occurring fluorescence two additional dye labels both exhibiting strong 

fluorescence at about 590-600 nm are chosen to complete the set of dye-labelled galactose 

derivatives. 
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To obtain a long-wavelength shift of fluorescence and to achieve a strong signal after 

incorporation a BODIPY and a rhodamine derivative are coupled to 6-amino-6-deoxy-

galactose derivative 4. 

Compound 4 was reacted to a succinimidyl activated BODIPY derivative (13) at r.t. The 

following heat treatment, necessary for the removal of protecting groups, led to a complete 

degradation of the desired product. Therefore, it was decided to react the activated dye to the 

unprotected 6-amino-6-deoxy-galactopyranose hydrochloride (12). After removal of 

protecting groups in hydrochloric acid 12 was dissolved in DMF/buffer solution at low 

concentration. The mixture was reacted to 13 and 6-(amino-N-diaza-indazenyl)-6-

deoxy-D-galactopyranose (14) was obtained. After evaporation of solvent the product was not 

further purified (see figure 3).  
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Figure 3: synthesis of 6-(amino-N-diaza-indazenyl)-6-deoxy-D-galactopyranose (14) 

 

As the dye has been reacted to the unprotected carbohydrate derivative and because this 

results in a very low yield of reaction product –making it difficult to obtain robust NMR 

spectra– a second fluorescent dye is coupled to derivative 4.  

 

Conversion of 6-amino-6-deoxy-galactose derivative 4 into 6-(amino-N-carboxyrhodaminyl)-

6-deoxy-D-galactopyranose (18) is a three step synthesis. The rhodamine derivative 15 



Synthesis of “Amadori”-reactive saccharides 29 

requires activation by adding DSC36 prior to reacting with carbohydrate 4. After acetal 

cleavage and purification 18 was achieved (Figure 4).  
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Figure 4: synthesis of 6-(amino-N-carboxyrhodaminyl)-6-deoxy-D-galactopyranose (18) 

 

In this case a long wavelength fluorescent dye label was synthesised. Absorption 

measurements after HPLC detected an absorption wavelength of λ = 592 nm.  

 

With these dye labels in hand it is believed that sufficient information about incorporation 

behaviour and covalent linkage of carbohydrates according to Amadori Reaction can be 

acquired. 

                                                
36 R. B. Mujumdar, D. Fasso, N. Feldi, Biocon. Chem. 1993, 4/2, 105. 
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2.3. Synthesis of fatty acid labelled compounds 

The surface of human hair and wool is covered with a lipid layer which has been investigated 

by several research groups37,38,39. Main fatty acids species are 18-methyleicosanoic, stearic 

and palmitic acid. An intact lipid layer is assumed to protect the cuticle cells and to aid hair 

fibre alignment, shine, protection and waterproofing. Therefore, compounds are envisaged 

that are able to couple to a protein based tissue like hair and to attach possibly benefiting 

agents like stearic acid onto the hair fibre, thus reversing the natural ageing process of the hair 

and also providing cosmetic benefits to the hair. 

 

Starting from galactose derivative 4, 6-(amino-N-stearoyl)-6-deoxy-D-galactopyranose (21) 

was synthesised in a two step synthesis. Acid chloride 19 was linked to compound 4 in dry 

pyridine and 20 was obtained after purification in 93 % yield. Amide 20 was hydrolysed to 

give compound 21 (Figure 5). 
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Figure 5: synthesis of 6-(amino-N-stearoyl)-6-deoxy-D-galactopyranose (21) 

 

To extend the set of Actives an additional fatty acid labelled derivative was synthesised. 

Compound 23 was obtained by coupling stearic acid chloride via ester linkage to 1,2;3,4-di-

O-isopropylidene-α-D-galactopyranose (1). Acetal cleavage was difficult in this case because 

the ester function is labile towards acidic conditions. After several experiments with 

hydrochloric acid, AcOH and TFA a good balance between acetal and ester cleavage was 

found. The isopropylidene groups were removed at pH = 3 by heating at 60°C for 2 h. The 

synthesis of compound 23 is depicted in figure 6.  

                                                
37 A. Schwan, H. Zahn, Proc. Int. Wool Textile Res. Conference, 1980, Pretoria, 29. 
38 A. P. Negri, H. J. Cornell, D. E. Rivett, Aust. J. Agric. Res., 1990, 42, 1285. 
39 L. N. Jones, D. E. Rivett, Micron, 1997, Vol. 28, 6, 469. 
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Figure 6: synthesis of 6-O-stearoyl-D-galactopyranose (23) 

 

A synthetic route (Figure 7) has been elaborated which provides access to 6-(amino-N-

stearoyl)-6-deoxy-D-glucopyranose (32) via 6-amino-1,2,3,4-tetra-O-benzyl-6-deoxy-α-D-

glucopyranoside (30).  

Synthesis of 32 began with the conversion of D-glucose into 1,2,3,4-tetra-O-benzyl-α-D-

glucopyranoside (27) in a four step synthesis. After glycoside synthesis the hydroxyl groups 

at C-4- and C-6-position were reacted to dimethoxytoluene to yield the corresponding 

benzylidene acetal. Protecting the hydroxyl group at the C-2- and the C-3-positions with 

benzyl bromide followed by selective deprotection of the primary hydroxyl group according 

to Lipták40 led to the formation of compound 27.  

A further three step synthesis yielded the 6-amino-6-deoxy derivative 30. The primary 

hydroxyl group was activated as a toluenesulphonyl ester which was easily replaced by an 

azide. The azido function of compound 27 was reduced selectively by hydrogen (Raney-

nickel-catalyst) to yield the 6-amino-6-deoxy derivative 30, which was reacted to stearic acid 

chloride (19). After a second hydrolysation with hydrogen/Pd/C-catalyst the benzyl groups 

were removed and 32 was obtained after purification. 

 

 

 

 

 

 

 

                                                
40 A. Lipták, I. Cegeny, J. Harangi, P. Nanasi, Carbohydrate Res., 1970, 73, 327. 
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Figure 7: synthesis of 6-(amino-N-stearoyl)-6-deoxy-D-glucopyranose (32) 

 

Compound 32 is intended to check whether there are differences in incorporation behaviour 

and benefiting properties depending on the carbohydrate moiety. 
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2.4 Summary and Conclusions 

Several dye-labelled carbohydrates were successfully synthesised. Fluoresceine derivatives 7 

and 11 with an absorption maximum at about 490 nm fulfil the characteristic for an easy 

incorporation into the hair fibre and a emit fluorescence which is strong enough to cover the 

natural fluorescence of biomolecules.  

The BODIPY derivative 14 is even smaller than the fluoresceine derivatives and promises a 

successful incorporation. With its absorption maximum at 580 nm it will be clearly detected 

by fluorescence microscopy. Due to the temperature sensitivity of 14, an Amadori reaction 

after incorporation of 14 has to be carried out at r.t.  

The rhodamine derivative 18 is emitting fluorescence at about 600 nm (absorption maximum 

592 nm) and so not interfering at all with natural occurring fluorescence. The dye label is 

temperature stable and allows reaction temperatures up to 60°C. But, the large space 

requirements of 18 may cause difficulties in its incorporation behaviour. 

However, the complete set of dyes should give a sufficient impression of carbohydrate 

reactivity towards hair fibre protein. 

 

With the stearic acid-labelled derivatives 21, 23 and 32 a set of very promising possible hair 

protecting compounds was obtained. Bearing in mind the simple protecting group pattern, 6-

amino-6-deoxy-galactose is a very versatile moiety to link several agents onto a reducing 

carbohydrate.  

The described syntheses with a stearic acid moiety are proof of principle towards achieving a 

wide range of carbohydrate-activated compounds. Not only stearic acid but every fatty acid 

and other benefiting agents may be linked very easily to 6-aminogalactose derivatives. 

Moreover, if an Amadori reaction takes place with these modified carbohydrates, the range of 

possible linkage to benefiting agents will be opened from the C-2 to the C-6 position of any 

reducing carbohydrate. 
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2.5 Materials and Methods 

2.5.1 General methods 

Thin layer chromatography was performed using precoated TLC plates (E. Merck, silica gel 

60F-254 with visualisation by UV light) and by charring with cer-molybdate solution (H2SO4, 

100 ml 2M; Cersulphate, 200 mg; ammoniummolybdate tetrahydrate, 5 g). The reversed 

phase TLC was performed with precoated TLC sheets (Macherey-Nagel, Alugram RP-

18W/UV254, 0.15 mm) and acetonitrile/water eluents as given. 

Flash and column chromatography was carried out with silica gel 60 (E. Merck, 230-400 

mesh) and the given eluents.  

NMR spectra were recorded on a Bruker WM 300 (1H 300.1 MHz) respectively on a Bruker 

WM 600 (1H 600.1 MHz). Chemical shifts are given in ppm, and tetramethylsilane was used 

as internal standard. 

Mass spectra were taken on a Micromass quatrupole mass spectrometer, QUATTRO LC-Z. 

In the ESI mode, operating conditions were as follows: Tuning parameters ES+: capillary:1.33 

kvolts, cone: 36 volts, extractor: 1 volt, RF lens 0.05 volts, source block temp.: 60°C, 

desolvation temp.: 100°C; tuning parameters ES-: capillary:1.40 kvolts, cone: 37 volts. 

HPLC chromatograms were performed on a TSP P4000 gradient pump, UV detector 

UV6000LP, LiChroCART, RP-8 (E. Merck) HPLC-column and the given eluents.  

Optical Rotary Power was determined at 20°C, 589 nm on a Perkin Elmer Polarimeter 341. 

CHCl3 was used as solvent if not stated otherwise. 
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2.5.2 Synthesis of compounds for fluorescence microscopy 

1,2;3,4-Di-O-isopropylidene-αααα-D-galactopyranose (1)34 

D-Galactose (6 g, 33.4 mmol) and sulphuric acid (4 ml, conc.) were dissolved in acetone 

(100 ml). After stirring for 24 h at r.t. the reaction was stopped by adding NaOH (2N) until 

alkaline pH. The precipitate was removed, the filtrate was diluted with DCM and washed 

three times with water. The organic phases were concentrated, the residue was applied to 

MPLC (Cy/EtOAc gradient from 20/1 to 1/1). The organic layers containing compound were 

pooled and concentrated. Compound 1 (4.21 g, 60 %) was obtained as a yellow oil.  

NMR data are in line with those of the reference compound41. 

[αααα]D
20 = -52° (c = 1.0 g/100 ml). This result is consistent with the reference compound42. 

ESI-MS m/z = 283 [(M+Na)+]. 

 

1,2;3,4-Di-O-isopropylidene 6-O-p-toluenesulfonyl-αααα-D-galactopyranose (2)43 

To a solution of 1 (4.0 g, 15.4 mmol) in anh. pyridine, toluenesulfonyl chloride (3.81 g, 

20.0 mmol) was added and stirred under Ar at r.t. The reaction was stopped after 5 h (TLC 

control) by adding water (5 ml). The reaction mixture was concentrated in vacuo and 

codistilled with toluene. The residue was applied to MPLC (Cy/EtOAc 9/1). Appropriate 

fractions were pooled, concentrated and dried in vacuo to yield compound 2 (4.86 g, 76 %) as 

yellow crystals. 

NMR  data are in line with those of the reference compound44. 

[αααα]D
20 = -63° (c = 1.0 g/100 ml).  

ESI-MS m/z = 437 [(M+Na)+]. 

 

6-Azido-6-deoxy-1,2;3,4-di-O-isopropylidene-αααα-D-galactopyranose (3)34 

To compound 2 (2.0 g, 4.8 mmol) dissolved in DMF and sodium azide (1.4 g, 21.6 mmol) 

was added under Ar. The mixture was stirred and heated under reflux. After 18 h (TLC 

control) the reaction was quenched with MeOH/water (5 ml, 1/1, v/v) and codistilled with 

toluene. The residue was dissolved in DCM and washed three times with water. The organic 

                                                
41 M. Harenbrock, A. Matzeit, H. J. Schäfer, Liebigs Ann. Org. Bioorg. Chem., 1996, 1, 55. 
42 G. Szabovik, Z. Varga, A. Liptak, Pol. J. Chem., 1999, 73, 6, 1003-1010. 
43 H. Redlich, W.-U. Meyer, Liebigs Ann. Chem., 1981, 8, 1354-1360. 
44 P. S. Schein, D. Green, C. F. Hammer, J. Pharm. Sci., 1989, 78, 11, 918-921. 
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layer was separated, concentrated and purified by MPLC (Cy/EtOAc 20/1, v/v). Compound 3 

(1.1 g, 79 %) was obtained as a clear syrup.  

NMR data are in line with those of the reference compound 45,46. 

[αααα]D
20 = -89° (c = 1.0 g/100 ml).  

ESI-MS m/z = 308 [(M+Na)+]. 

 

6-Amino-6-deoxy-1,2;3,4-di-O-isopropylidene-αααα-D-galactopyranose (4)47 

Compound 3 (0.5 g, 1.8 mmol) was dissolved in anh. MeOH (25 ml) to which Pd/C (30 mg, 

10 %) was added. The mixture was hydrogenated at r.t. for 24 h. The catalyst was filtered off 

(celite, washed with MeOH) and the filtrate was concentrated. TLC control showed a 

quantitative reaction after which the product was not further purified. Compound 4 (0.46 g, 

99 %) was obtained as a clear syrup. 

NMR  data are consistent with those of the reference compound47. 

[αααα]D
20 = -62° (c = 1.0 g/100 ml).  

ESI-MS m/z = 260 [(M+H)+]. 

 

6-[Amino-N-{5’(6’)-carboxy-fluoresceinyl}]-6-deoxy-1,2;3,4-di-O-isopropylidene-αααα-D-

galactopyranose (6) 

Aminogalactose 4 (23 mg, 0.09 mmol) and 5(6)-carboxy-fluorescein-N-succinimidylester (5) 

(15 mg, 0.03 mmol) were dissolved in DMF (2 ml) and a catalytic amount of DMAP was 

added. To obtain the labelled derivative 6 the mixture was stirred at 60°C for 18 h. The 

reaction was stopped after RP-TLC control and evaporated. The crude product was submitted 

to a prepacked RP-Micro column and developed by a water/MeOH gradient. Appropriate 

fractions were pooled and concentrated to yield compound 6 (23 mg, 98 %) as a yellow solid.  
1H NMR  (600.1 MHz, CDCl3): δ = 8.20 (s, 1H, ar’ortho1-H), 8.08 (bs, 1H, ar’ortho2-H) 7.26 (s, 

2H, ar’-H), 7.05 (s, 1H, ar-H), 6.42-6.78 (m, 4H, ar-H), 5.64 (d, 1H, H-1), 4.63 (d, H-3), 4.31 

(s, H-2), 4.09 (m, H-4), 3.98 (s, 1H, NH), 3.50 (m, H-5), 3.97 (m, H-6a,b), 1.52, 1.39, 1.32, 

1.28 (each s, 3H, isopr-H). J1,2 = 3.9 Hz. 

HPLC  λ abs = 491 nm. 

MS-ESI- m/z = 616 [(M-H)-]. 

                                                
45 J. M. G. Fernandez, C. Ortiz Mellet, J. Fuentes J. Org. Chem. 1993, 58, 5197. 
46 S. Hanessian, J. M. Vatele, Tet. Lett., 1981, 22, 37, 3579-3582. 
47 B. Coxon, R. C. Reynolds, Carbohydr. Res. 1980, 78, 1-16. 
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6-[Amino-N-{5’(6’)-carboxy-fluoresceinyl}]-6-deoxy-αααα/ββββ-D-galactopyranose (7) 

Compound 6 (20 mg, 0.003 mmol) was converted to the unprotected sugar derivative 7 by 

dissolving the dry reaction mixture in AcOH (2 ml, 80 %), adding 100 µl TFA and heating at 

60°C for 12 h. The AcOH was removed by evaporation and the compound was not further 

purified. Compound 7 (10 mg, 60 %) is a yellow fluorescent solid. Because of the small 

amount of product no robust NMR spectrum was obtained, detection of product was carried 

out by ESI- MS and HPLC measurement. 

HPLC  λ abs = 491 nm. 

MS-ESI- m/z = 536 [(M-H)-]. 

 

6-O-(Hexyl-6’-nitrilo)-1,2;3,4-di- O-isopropylidene-αααα-D-galactopyranose (8) 

Sodium hydride (20 mg, 0.5 mmol) was added to a cooled (0°C, icebath) solution of 

compound 1 (100 mg, 0.38 mmol) in dry DMF. A solution of 1-bromo-6-nitrilo-hexane (114 

mg, 0.6 mmol in dry DMF, 10 ml) was added drop for drop (under Ar). The reaction mixture 

was stirred 18 h at r.t. prior to refluxing. After 5 h the reaction was quenched (TLC control) 

by adding water (5 ml). The crude mixture was concentrated in vacuo and codistilled with 

toluene. The product 8 was purified by MPLC (Cy/EtOAc gradient from 15:1 to 5:1). The 

product fraction was concentrated in vacuo to yield 7 (71 mg, 51 %) as a white solid.  
1H NMR  (300.1 MHz, CDCl3): δ = 5.53 (d, 1H, H-1), 4.59 (dd, 1H, H-3), 4.30 (dd, 1H, H-2), 

4.24 (dd, 1H, H-4), 3.95 (m, 1H, H-5), 3.56-3.45 (m, 2H, H-6a,b), 3.49 (m, 2H, O-CH2-), 2.33 

(t, 2H, CH2-CN), 1.36-1.72 (m, 10H, -CH2-), 1.54, 1.44, 1.34, 1.33 (each s, 3H, isopr-H). J1,2 

= 5.0, J2,3= 2.4, J3.4= 8.0, J4,5 = 1.9, J5,6a = 5.9, J6a,b = 10.1 Hz.  

C19H31NO6 Anal. Calcd: C, 61.77; H, 8.46; N, 3.79. Found: C, 62.18; H, 8.49; N, 3.69. 

[αααα]D
20 = -52° (c = 1.0 g/100 ml).  

ESI-MS m/z = 391 [(M+Na)+]. 

 

6-O-(Heptyl-7’-amino-)-1,2;3,4-di-O-isopropylidene-αααα-D-galactopyranose (9) 

Compound 8 (30 mg, 81·µmol) was dissolved in MeOH (100 ml) to which Raney-nickel 

(2 ml, 50 % slurry in water) was added. The mixture was hydrogenated at r.t. for 18 h. The 

catalyst was filtered off (celite, washed with MeOH) and the filtrate was concentrated without 

further purification, compound 9 was obtained as white crystals (29 mg, 99 %).  
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1H NMR  (300.1 MHz, MeOD4): δ = 5.51 (d, 1H, H-1), 4.64 (dd, 1H, H-3), 4.37 (dd, 1H, H-

2), 4.27 (dd, 1H, H-4), 3.99 (dd, 1H, H-5), 3.59 (m, 2H, H-6a,b), 3.50 (m, 2H, O-CH2-), 2.76 

(m, 2H, -CH2-N), 1.33-1.65 (m, 22H, -CH2- and isopr-H). J1,2 = 4.8, J2,3= 2.3, J3.4= 7.9, J4,5 = 

1.7, J5,6a = 5.5, J5,6b = 7.0, J6a,b = 10.2 Hz. 

C19H35NO6 Anal. Calcd: C, 61.10; H, 9.45; N, 3.75. Found: C, 61.98; H, 9.40; N, 3.71. 

[αααα]D
20 = -63° (c = 1.0 g/100 ml).  

ESI-MS m/z = 373 [(M+H)+]. 

 

6-O-[Heptyl-7’-{amino- N-5’’(6’’)-carboxy-fluoresceinyl}]- αααα/ββββ-D-galactopyranose (11) 

Compound 9 (22 mg, 60 µmol) was added to a solution of 5(6)-carboxy-fluorescein-N-

succinimidylester (5) (28 mg, 1 eq.) and catalytic amounts of DMAP in DMF (2 ml ). To 

obtain the dye labelled derivative 10 the mixture was stirred at 60°C for 24 h. After RP-TLC 

control the reaction was stopped and the solvent was removed by a stream of argon. The 

crude product was converted to the unprotected sugar derivative 11 by dissolving the dry 

reaction mixture in AcOH (3 ml, 80 %), adding 100 µl TFA and heating at 60°C for 12 h. The 

AcOH was removed by evaporation and the product was purified by MPLC (CHCl3/EtOH 9/1 

and 0.5 % TFA). Compound 11 (22 mg, 59 %) was obtained as a yellow solid. Detection of 

product was achieved by ESI- MS and HPLC measurement. 

HPLC  λ abs = 492 nm. 

ESI-MS- m/z = 650 [(M-H)-]. 

 

6-Amino-6-deoxy-αααα/ββββ-D-galactopyranose (12)48 

Compound 4 (140 mg, 5.4·µmol) was converted to the unprotected sugar derivative 12 by 

dissolving in hydrochloric acid (4 ml, 0.1 m) and heating at 60°C for 18 h. The acid was 

removed by evaporation and the compound was extracted by DCM/water (1/1 v/v). The 

aqueous layers were pooled and lyophilised to yield the hydrochloride of compound 12 

(87 mg, 75 %) as a brown oil. The compound was directly converted into the dye labelled 

derivative 14. 

MS-ESI: m/z = 180 [(M+H)+]. 

 

                                                
48 H. Paulsen, K.Todt, Chem. Ber., 1967, 100, 2, 512-520. 
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6-[Amino-N-{4,4-difluoro-5-(4-phenyl-l,3-butadienyl)-4-bora-3a,4a-diaza-s-indacene-3-

propionic acid}]-6-deoxy-αααα/ββββ-D-galactopyranose (14) 

To a solution of 6-amino-6-deoxygalactopyranose hydrochloride 12 (5.0 mg, 23·µmol) in 

phosphate buffer (100 µl, 0.1 m, pH = 8.9) a solution of 4,4-difluoro-5-(4-phenyl-l,3-

butadienyl)-4-bora-3a,4a-diaza-s-indacene-3-propionic acid succinimidylester (13) (BODIPY 

581/591, 2.5 mg, 0.5·µmol in 500 µl DMF) was added. The mixture was stirred at r.t. for 2 h 

prior to removing the solvent in a stream of argon. The crude mixture was washed with DCM 

and water. The aqueous layers were pooled and lyophilised. Compound 14 (1.6 mg, 58 %) 

was obtained as a deep blue solid.  

HPLC : λ abs = 580 nm. 

MS-ESI: m/z = 576 [(M+Na)+]. 

 

6-[Amino-N-(carboxyrhodaminyl)]-6-deoxy-1,2;3,4-di-O-isopropylidene-αααα-D-galactopyranose 

(17) 

Carboxyrhodamine (15) (ATTO 590, 3 mg, 0.4·µmol) was activated as N-succinimidylester 

(16) (15 mg, 0.03 mmol) by dissolving in an anh. DMF solution (0.5 ml containing 5 µg 

DMAP) and adding DSC (3.3 mg, 3eq.) To obtain the activated derivative 16 the mixture was 

stirred at 60°C for 1 h prior to adding aminogalactose derivative 4 (12 mg, 0.4·µmol). The 

reaction was allowed to stir at r.t. for 12 h and was stopped after RP-TLC control. After 

removing the solvent in a stream of argon the product was applied to MPLC (DCM/MeOH 

20/1 v/v + 0.5 % TFA) for purification. The appropriate fractions were pooled and evaporated 

to yield compound 17 (2.2 mg, 54 %) as a blue solid.  

HPLC : λ abs = 596 nm. 

MS-ESI: m/z = 832 [(M)+]. 

 

6-[Amino-N-(carboxyrhodaminyl)]-6-deoxy-αααα/ββββ-D-galactopyranose (18) 

Compound 17 (5.0 mg, 0.06·µmol) was converted to the unprotected dye labelled derivative 

18 by dissolving in AcOH (5 ml, 80 %), adding 10 µl TFA and heating at 60°C for 12 h. The 

product 18 was purified by MPLC (chloroform/MeOH gradient from 9/1 to 1/1). The product 

fractions were concentrated in vacuo to yield compound 18 (4 mg, 78 %) as a blue solid.  

 
1H NMR  (600.1 MHz, MeOD): δ = 8.70-8.38 (m, 2H, ar-H), 7.58 (d, 1H, ar-H), 6.85-6.65 

(m, 4H, ar-H), 5.62 (s, 1H, ar-H), 5.17 (d, 1H, H-1), 4.63 (m, 1H, H-3), 4.27 (m, 1H, H-2), 
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4.09 (m, 1H, H-4), 3.50 (m, 1H, H-5), 3.97 (m, 2H, H-6a,b), 3.81 (m, 4H, -CH2), 1.65-1.21 (m, 

24H, -CH3), J1,2 = 3.6 Hz. 

HPLC : λ abs = 592 nm. 

ESI-MS: m/z = 752 [(M)+]. 

 

2.5.3 Synthesis of fatty acid labelled compounds 

6-(Amino-N-stearoyl)-6-deoxy-1,2;3,4-di-O-isopropylidene-αααα-D-galactopyranose (20) 

To a solution of compound 4 (1.0 g, 3.8 mmol) in anh. pyridine (20 ml) stearic acid chloride 

(19) (1.75 g, 1.5 eq.) was added under Ar. After 2 h another equivalent of stearic acid chloride 

(1.1 g) was added. The reaction was stopped after 18 h (TLC control) by adding water (5 ml). 

The crude product was concentrated in vacuo and codistilled with toluene. The product was 

applied to MPLC (Cy/EtOAc 3/1), fractions containing pure compound were pooled, 

concentrated and dried to yield compound 20 (1.89 g, 93 %) as a white solid.  
1H NMR  (300.1 MHz, CDCl3): δ = 5.94 (s, 1H, NH), 5.50 (d, 1H, H-1), 4.59 (dd, 1H, H-3), 

4.30 (dd, 1H, H-2), 4.20 (dd, 1H, H-4), 3.89 (dd, 1H, H-5), 3.76 (dd, 1H, H-6a), 3.17 (dd, 1H, 

H-6b), 2.18 (m, 2H, CO-CH2-), 1.48, 1.45, (each s, 3H, isopr-H), 1.43 (s, 6H, isopr-H), 1.33-

1.26 (m, 30H, -CH2-), 0.88 (m, 3H, -CH3),). J1,2 = 5.0, J2,3= 2.4, J3.4= 7.9, J4,5 = 1.8, J5,6a = 3.4, 

J5,6b = 8.9, J6a,b = 13.8 Hz. 

C30H55NO6 Anal. Calcd: C, 68.53; H, 10.54; N, 2.66. Found: C, 68.38; H, 10.40; N, 2.60. 

[αααα]D
20 = -2° (c = 1.0 g/100 ml).  

ESI-MS m/z = 548 [(M+Na)+]. 

 

6-(Amino-N-stearoyl)-6-deoxy-αααα/ββββ-D-galactopyranose (21) 

Compound 20 (3.1 g, 5.9 mmol) was converted to the unprotected sugar derivative 21 by 

dissolving in AcOH (50 ml, 80 %), adding 100 µl TFA and heating at 60°C. The starting 

material was completely dissolved after heating for 12 h. The reaction product was 

precipitated after 36 h reaction time. The product was filtrated off and not further purified. 

Compound 21 (2.45 g, 93 %) was obtained as a white solid.  
1H NMR  (300.1 MHz, Py-d6, β-compound): δ = 5.08 (d, 1H, H-1), 4.55 (dd, 1H, H-4), 4.41 

(dd, 1H, H-2), 4.27 (dd, 1H, H-3), 4.21 (m, 2H, -COCH2-), 4.05 (m, 2H, H-6a,b), 3.89 (dd, 1H, 

H-5), 2.43 (t, 1H, -NH-), 2.31 (m, 2H, -CH2-), 1.70 (m, 4H, 2x-CH2-), 1.17 (s, 24H, -CH2-), 

0.83 (s, 3H, -CH3). J1,2 = 8.0, J2,3= 9.6, J3.4= 3.2, J4,5 = 3.2, J5,6a = 2.1, J5,6b = 4.5 Hz.              

α/β = 1/1.2. 
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C24H47NO6 Anal. Calcd: C, 64.68; H, 10.63; N, 3.14. Found: C, 64.51; H, 10.59; N, 3.06. 

[αααα]D
20 = 37° (c = 1.0 g/100 ml in pyridine).  

ESI-MS: m/z = 468 [(M+Na)+]. 

 

1,2;3,4-Di-O-isopropylidene-6-O-stearoyl-αααα-D-galactopyranose (22)49 

Compound 1 (1.51 g, 5.8 mmol) was dissolved in anh. pyridine (25 ml) and stearic acid 

chloride (19) (2.6 g, 8.7 mmol) was added. After 2 h the reaction was stopped (TLC control) 

by adding water (5 ml). The crude product mixture was concentrated and codistilled with 

toluene. Compound 22 was extracted by dissolving in DCM and washing with water three 

times. The organic layers were concentrated and the product was applied to MPLC 

(Cy/EtOAc 25/1, v/v). Fractions containing pure compound were pooled, concentrated and 

dried in vacuo to yield compound 22 (2.21 g, 72 %) as a white solid.  
1H NMR  (300.1 MHz, CDCl3): δ = 5.53 (d, 1H, H-1), 4.61 (dd, 1H, H-3), 4.33 (dd, 1H, H-

6a), 4.32 (dd, 1H, H-2), 4.23 (dd, 1H, H-4), 4.16 (dd, 1H, H-6b), 4.02 (m, 1H, H-5), 2.33 (m, 

2H, CH2-CO), 1.50, 1.45, 1.34, 1.32 (each s, 3H, isopr-H), 1.26 (s, 30H, -CH2-), 0.88 (m, 3H, 

-CH3). J1,2 = 4.9, J2,3= 2.4, J3.4= 8.0, J4,5 = 2.0, J5,6a = 4.8, J5,6b = 7.6, J6a,b = 11.3 Hz. 

C30H54O7 Anal. Calcd: C, 68.41; H, 10.33. Found: C, 68.29; H, 10.21. 

[αααα]D
20 = -32° (c = 1.0 g/100 ml).  

ESI-MS m/z = 549 [(M+Na)+]. 

 

6-O-Stearoyl-αααα/ββββ-D-galactopyranose (23) 

Compound 22 (6.0 g, 11.4 mmol) was converted to the unprotected sugar derivative 23 by 

dissolving in AcOH (100 ml, 80 %), adding 100 µl TFA and heating at 60°C. The starting 

material was completely dissolved after ultrasonic treatment and heating for 2 h. The crude 

product was extracted from the acid by washing with DCM/water. Organic layers were pooled 

and AcOH was removed by codistillation with toluene. Compound 23 was recrystallised in a 

DCM/MeOH/acetone mixture (1/1/1, v/v/v) and the precipitated reaction product was filtrated 

off and not further purified. Compound 23 (2.44 g, 48 %) was obtained as a white solid. 
1H NMR  (300.1 MHz, Py-d6, β-compound): δ = 5.14 (d, 1H, H-1), 4.70-4.86 (m, 4H, H-2, 

H-3, -COCH2-), 4.61 (m, 1H, H-4), 4.45 (m, 1H, H-6a,b), 4.10 (m, 1H, H-5), 2.25 (m, 2H, 

-CH2-), 1.53 (m, 2H, -CH2-), 1.18 (s, 26H, -CH2-), 0.77 (m, 3H, -CH3). J1,2 = 7.7 Hz.            

α/β = 1/1. 

                                                
49 Y. Hori, Chem. Abstr., 1959, 5140. 



Synthesis of “Amadori”-reactive saccharides 42 

C24H46O7 Anal. Calcd: C, 64.54; H, 10.38. Found: C, 64.28; H, 10.30. 

[αααα]D
20 = 30° (c = 1.0 g/100 ml in pyridine).  

ESI-MS: m/z = 469 [(M+Na)+]. 

 

Benzyl-αααα-D-glucopyranoside (24)50 

D-Glucose (39.63 g, 0.2 mol) was suspended in toluene (500 ml) containing benzyl alcohol 

(250 ml, 2.4 mol) and a catalytic amount of p-toluenesulphonic acid. The reaction mixture 

was heated under reflux with continuous removal of water (8 ml) and stopped after 24 h (TLC 

control DCM/MeOH 5/1, v/v). The mixture was cooled to r.t. and filtered over sodium 

bicarbonate. The filtrate was solved in diethyl ether and washed three times with water. The 

aqueous layer was lyophilised and purified by MPLC (DCM/MeOH 6/1, v/v) to yield 

compound 24 (32.86 g, 61 %) as a yellow syrup.  

NMR  data are in line with those of the reference compound51. 

[αααα]D
20 =  109° (c = 1.0 g/100 ml).  

ESI-MS m/z = 293 [(M+Na)+]. 

 

Benzyl-4,6-O-benzylidene-αααα-D-glucopyranoside (25)52 

Compound 24 (30.48 g, 0.11 mol) was dissolved in dry DMF (100 ml), dimethoxytoluene 

(33.85 ml, 2.3 mol) and a catalytic amount of p-toluenesulphonic acid were added. The 

mixture was reacted 3 h at 45°C prior to removing solvents by evaporation. The dry residue 

was dissolved in saturated NaHCO3 solution and stirred at 100°C for 5 min. After cooling 

down to r.t. the product 25 precipitated overnight. The precipitate was separated, dried and 

purified by MPLC (Cy/EtOAc 1/5, v/v). Product 25 (29.9 g, 76 %) was obtained as a light 

brown syrup. 

NMR  data are consistent with the literature53. 

[αααα]D
20 =  95° (c = 1.0 g/100 ml).  

ESI-MS m/z = 381 [(M+Na)+]. 

 

 

                                                
50 P. Piels et al., J. Am. Chem. Soc. 1939, 61, 2978. 
51 V. Pozsgay et al., Carbohydr. Res. 1979, 75, 310. 
52 H. Lubineau et al., Carbohydr. Res., 1976, 46, 143, 145. 
53 G. Magnusson et al., J. Org. Chem., 1990, 55, 3932-3946. 
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Benzyl-2,3-di-O-benzyl-4,6-O-benzylidene-αααα-D-glucopyranoside (26)52,54 

Compound 25 (19.46 g, 54.3 mmol) and NaH (12.65 g, 0.33 mol) were dissolved in dry DMF 

(100 ml). The mixture was stirred at 0°C for 2 h under Ar. A solution of benzyl bromide 

(16.8 ml, 0.14 mol in 25 ml DMF) was added drop for drop. The reaction mixture was stirred 

at 20°C for 5 h and stopped after TLC had indicated complete conversion. NaH was quenched 

with MeOH/water (50 ml, 1:1, v/v) and the mixture was evaporated prior to extraction with 

DCM. The organic layers were separated, concentrated and purified by MPLC (Cy/EtOAc 

15/1).Recrystallisation (diethyl ether/pentane) yielded compound 26 (17.34 g, 60 %) as white 

crystals. 

NMR  data are in line with those of the reference compound52, 54. 

[αααα]D
20 =  25° (c = 1.0 g/100 ml).  

ESI-MS m/z = 561 [(M+Na)+]. 

 

1,2,3,4-Tetra-O-benzyl-αααα-D-glucopyranoside (27)55 

Compound 26 (3.95 g, 7.3 mmol) was dissolved in DCM/diethyl ether (100 ml, 1/1 v/v) and 

lithium aluminium hydride (1.46 g, 38 mmol) was added in aliquots under Ar. The reaction 

mixture was heated to reflux and aluminium chloride (4.58 g, 34 mmol in 10 ml diethyl ether) 

was added. After 2 h heating to reflux the reaction was stopped (TLC control) by adding 

EtOAc/water (60 ml, 1/2, v/v). The mixture was diluted in diethyl ether and washed with 

water. The organic layers were separated, concentrated and purified by MPLC (Cy/EtOAc 

gradient from 20/1 to 1/1). Compound 27 (3.23 g, 82 %) was obtained as a white solid.  

NMR  data are consistent with the literature54,55. 

[αααα]D
20 =  65° (c = 1.0 g/100 ml).  

ESI-MS m/z = 563 [(M+Na)+].  

 

1,2,3,4-Tetra-O-benzyl-6-O-p-toluenesulphonyl-αααα-D-glucopyranoside (28) 

A solution of 27 (5.4 g, 10.8 mmol) and toluenesulphonyl chloride (2.3 g, 10.2 mmol) in anh. 

pyridine (40 ml) was allowed to stir at r.t. for 24 h under Ar. After TLC control the reaction 

was stopped by adding water (10 ml). The reaction mixture was concentrated and codistilled 

with toluene. The crude product mixture was extracted with DCM/water (100 ml, 1/1, v/v), 

the organic layers were pooled and dried. Compound 28 was applied to MPLC (Cy/EtOAc 

                                                
54 H. Paulsen, M. Paal, Carbohydr. Res., 1983, 113, 203-218. 
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15:1). Appropriate fractions were dried in vacuo to yield compound 28 (4.69 g, 67 %) as a 

colourless oil. 
1H NMR  (300.1 MHz, CDCl3): δ = 7.76 (d, 2H, arortho-H), 7.15 (d, 2H, armeta-H), 7.34-7.25 

(m, 20H, ar-H), 4.98, 4.44 (each d, 2H, Ph-CH2(C-4)), 4.82, 4.78 (each d, 2H, Ph-CH2(C-3)), 

4.75 (d, 1H, H-1), 4.64, 4.52 (each d, 2H, Ph-CH2(C-2)), 4.60, 4.48 (each d, 2H, Ph-CH2(C-1)), 

4.33 (dd, 1H, H-4), 4.13 (m, 2H, H-6), 4.00 (dd, 1H, H-3), 3.79 (m, 1H, H-5), 3.45 (dd, 1H, 

H-2), J1,2 = 3.7, J2,3 = 9.5, J3.4 = 9.3, J4,5 = 9.4, JPh-CH2-C-1 = 12.2, JPh-CH2-C-2 = 12.0, JPh-CH2-C-3 = 

10.9, JPh-CH2-C-4 = 11.0 Hz.  

C41H42O8S Anal. Calcd: C, 70.87; H, 6.09. Found: C, 71.01; H, 6.12. 

[αααα]D
20 =  68° (c = 1.0 g/100 ml).  

ESI-MS m/z = 717 [(M+Na)+]. 

 

6-Azido-1,2,3,4-tetra-O-benzyl-6-deoxy-αααα-D-glucopyranoside (29) 

Compound 28 (2.0 g, 2.9 mmol) was dissolved in anh. DMF (100 ml) and sodium azide 

(0.84 g, 13 mmol) was added under Ar, the mixture was heated to reflux. The reaction was 

stopped by adding MeOH/water (5 ml, 1/1 v/v) after 24 h (TLC control). The solvent was 

evaporated by codistillation with toluene prior to extracting the product with DCM/water 

(100 ml, 1/1 v/v). The organic layers were pooled, concentrated and purified by MPLC 

(Cy/EtOAc 30:1). Compound 29 (1.57 g, 95 %) was obtained as a white solid.  
1H NMR  (300.1 MHz, CDCl3): δ = 7.42-7.22 (m, 20H, ar-H), 5.02-4.50 (m, 8H, Ph-CH2), 

4.85 (d, 1H, H-1), 4.06 (dd, 1H, H-4), 3.86 (m, 1H, H-5), 3.64 (dd, 1H, H-3), 3.52 (dd, 1H, H-

2), 3.35 (dd, 1H, H-6a), 3.28 (dd, 1H, H-6b), J1,2 = 3.6, J2,3 = 9.4, J3.4 = 9.2, J4,5 = 9.5, J5,6a = 2.6, 

J5,6a = 5.3, J6a,b = 13.0 Hz. 

C34H35N3O5 Anal. Calcd: C, 72.19; H, 6.24; N, 7.43. Found: C, 71.98; H, 6.20; N, 7.44. 

[αααα]D
20 = 71° (c = 1.0 g/100 ml).  

ESI-MS m/z = 588 [(M+Na)+]. 

 

6-Amino-1,2,3,4-tetra-O-benzyl-6-deoxy-αααα-D-glucopyranoside (30) 

Compound 29 (0.83 g, 1.46 mmol) was dissolved in MeOH (250 ml) to which Raney-nickel 

(10 ml, 50 % slurry in water) was added. The mixture was hydrogenated at r.t. for 3 d. After 

TLC control the catalyst was filtered off (celite, washed with MeOH) and the filtrate was 

                                                                                                                                                   
55 J. Adams et al., Biochem. J. 1976, 155, 1, 2. 
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concentrated. The product was not further purified. Compound 30 (0.75 g, 89 %) was 

obtained as a white solid. 

1H NMR  (300.1 MHz, CDCl3): δ = 7.43-7.19 (m, 20H, ar-H), 5.00-4.49 (m, 8H, Ph-CH2), 

4.82 (d, 1H, H-1), 4.04 (dd, 1H, H-4), 3.89 (m, 1H, H-5), 3.65 (dd, 1H, H-3), 3.59 (dd, 1H, H-

2), 3.20 (s, 2H, amino-H), 2.93 (m, 2H, H-6a,b), J1,2 = 3.5, J2,3 = 9.5, J3.4 = 9.3, J4,5 = 9.4 Hz. 

C34H37NO5 Anal. Calcd: C, 75.67; H, 6.91; N, 2.60. Found: C, 75.48; H, 6.82; N, 2.54. 

[αααα]D
20 = 56° (c = 0.7 g/100 ml).  

ESI-MS m/z = 540 [(M+H)+]. 

 

6-(Amino-N-stearoyl)-1,2,3,4-tetra-O-benzyl-6-deoxy-αααα-D-glucopyranoside (31) 

To a solution of 30 (0.3 g, 0.6 mmol) in anh. pyridine (20 ml) stearic acid chloride (19) 

(0.25 g, 1.5 eq.) was added at 20°C under Ar. After 2 h an additional equivalent of 19 (0.16 g) 

was added. The reaction was stopped after 18 h (TLC control) by adding water (5 ml). 

Pyridine was removed by codistillation with toluene and the crude was concentrated in vacuo. 

The mixture was extracted with DCM/water (100 ml, 1/1, v/v), organic layers were 

evaporated and applied to MPLC (Cy/EtOAc 5/1, v/v). Fractions containing pure compound 

were pooled, concentrated and dried in vacuo to yield compound 31 (0.40 g, 91 %) as a white 

solid. 
1H NMR  (300.1 MHz, CDCl3): δ = 7.43-7.20 (m, 20H, ar-H), 5.55 (s, 1H, NH), 5.01, 4.62 

(each d, 2H, Ph-CH2(C-4)), 4.84 (dd, 2H, Ph-CH2(C-3)), 4.79 (d, 1H, H-1), 4.70-4.51 (m, 6H, 2x 

Ph-CH2, -COCH2-), 4.06 (dd, 1H, H-4), 3.73 (dd, 1H, H-6a), 3.75 (dd, 1H, H-6b), 3.48 (dd, 

1H, H-2), 3.33 (m, 1H, H-5), 3.29 (dd, 1H, H-3), 2.10 (m, 2H, -CH2-), 1.35-1.70 (s, 28H, -

CH2-), 0.89 (m, 3H, -CH3),).J1,2 = 3.6, J2,3 = 9.3, J3.4 = 9.2, J4,5 = 9.3, J5,6a = 2.3, J5,6a = 5.5, J6a,b 

= 12.0 Hz. 

C52H71NO6 Anal. Calcd: C, 77.48; H, 8.88; N, 1.74. Found: C, 77.18; H, 8.82; N, 1.69. 

[αααα]D
20 = 76° (c = 0.7 g/100 ml).  

ESI-MS m/z = 828 [(M+Na)+]. 

 

6-(Amino-N-stearoyl)-6-deoxy-αααα/ββββ-D-glucopyranose (32) 

Compound 31 (0.40 g, 0.5 mmol) was dissolved in anh. MeOH/ethyl acetate (50 ml, 1/1 v/v) 

to which Pd/C (500 mg, 10 %) was added. The mixture was hydrogenated at 20°C for 3 d. 

After TLC control showing quantitative reaction the catalyst was filtered off (celite, washed 

with MeOH) and the filtrate was concentrated. Compound 32 was applied to MPLC 
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(DCM/MeOH 9/1). Fractions containing pure compound were pooled, concentrated and dried 

in vacuo to yield compound 32 (0.14 g, 66 %) as a white solid. 
1H NMR  (300.1 MHz, Py-d6, β-compound): δ = 5.43 (d, 1H, H-1), 4.64 (m, 1H, H-4), 4.55 

(m, 1H, H-3), 4.43-4.22 (m, 3H, H-2, -COCH2-), 4.00 (m, 2H, H-6a,b), 3.89 (m, 1H, H-5), 2.40 

(t, 1H, -NH-), 2.32 (m, 2H, -CH2-), 1.79 (m, 2H, -CH2-), 1.22 (s, 26H, -CH2-), 0.86 (m, 3H, 

-CH3). J1,2 = 7.8, Hz. α/β = 1/1. 

C24H47NO6 Anal. Calcd: C, 64.68; H, 10.63; N, 3.14. Found: C, 63.79; H, 10.38; N, 3.09. 

[αααα]D
20 = 42° (c = 0.7 g/100 ml in pyridine).  

ESI-MS m/z = 468 [(M+Na)+]. 


