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Abstract:Abstract:Abstract:Abstract:  
Reaction of 2Reaction of 2Reaction of 2Reaction of 2----acetamidoacetamidoacetamidoacetamido----3,3,3,3,4,64,64,64,6----tritritritri----OOOO----acetylacetylacetylacetyl----2222----deoxydeoxydeoxydeoxy----α----DDDD----

glucopyranosyl chlorideglucopyranosyl chlorideglucopyranosyl chlorideglucopyranosyl chloride    (5) and 4(5) and 4(5) and 4(5) and 4----OOOO----(2,3,4,6(2,3,4,6(2,3,4,6(2,3,4,6----tetratetratetratetra----OOOO----acetylacetylacetylacetyl----β––––DDDD----

galactopyranosyl)galactopyranosyl)galactopyranosyl)galactopyranosyl)----DDDD----2,3,4,62,3,4,62,3,4,62,3,4,6----tetratetratetratetra----OOOO----acetylacetylacetylacetyl----α----1111----bromobromobromobromo----DDDD----

glucopyranoside (8) with sodium diethylaminocarbodithiolate (3) glucopyranoside (8) with sodium diethylaminocarbodithiolate (3) glucopyranoside (8) with sodium diethylaminocarbodithiolate (3) glucopyranoside (8) with sodium diethylaminocarbodithiolate (3) 

or or or or sodium sodium sodium sodium p i p e r i d y l c a r b o d i t h i o l a t e  ( 4 )  g a v e  t h e  p i p e r i d y l c a r b o d i t h i o l a t e  ( 4 )  g a v e  t h e  p i p e r i d y l c a r b o d i t h i o l a t e  ( 4 )  g a v e  t h e  p i p e r i d y l c a r b o d i t h i o l a t e  ( 4 )  g a v e  t h e  

c o r r e s p o n d i n gc o r r e s p o n d i n gc o r r e s p o n d i n gc o r r e s p o n d i n g     glycosyglycosyglycosyglycosylcarbodithiolates, lcarbodithiolates, lcarbodithiolates, lcarbodithiolates, 2222----acetamidoacetamidoacetamidoacetamido----3,4,63,4,63,4,63,4,6----tritritritri----

OOOO----acetylacetylacetylacetyl----2222----deoxydeoxydeoxydeoxy----β----DDDD----glucopyranosyl 1glucopyranosyl 1glucopyranosyl 1glucopyranosyl 1----

diethylaminocarbodithiolate (6diethylaminocarbodithiolate (6diethylaminocarbodithiolate (6diethylaminocarbodithiolate (6)))) ,  ,  ,  ,  2222----AcetamidoAcetamidoAcetamidoAcetamido----3,4,63,4,63,4,63,4,6----tritritritri----OOOO----acetylacetylacetylacetyl----2222----

deoxydeoxydeoxydeoxy----β----DDDD----glucopyranosylglucopyranosylglucopyranosylglucopyranosyl    1111----piperidylcarbodithiolate, (7)piperidylcarbodithiolate, (7)piperidylcarbodithiolate, (7)piperidylcarbodithiolate, (7),,,,        4444 ---- OOOO ----

( 2 , 3 , 4 , 6( 2 , 3 , 4 ,6( 2 , 3 , 4 ,6( 2 , 3 , 4 ,6 ---- t e t r ate t r ate t r ate t r a ---- OOOO ---- ac e t y lac e t y lac e t y lac e t y l ----ββββ ---- DDDD ---- g a l ac to py ra no sy l )g a lac to py ra no sy l )g a lac to py ra no sy l )g a lac to py ra no sy l ) ---- 2 ,2 ,2 ,2 , 3 , 63 , 63 , 63 , 6 ----

t r it r it r it r i ---- OOOO ---- ac e t y lac e t y lac e t y lac e t y l ----ββββ ---- DDDD ---- g l uc op yr ano s y l  1g l uc op yr ano s y l  1g l uc op yr ano s y l  1g l uc op yr ano s y l  1 ----

d i e th y l am inoc ar bod i th io la t e  ( 9 )  a nd  4d i e th y l am inoc ar bod i th io la t e  ( 9 )  a nd  4d i e th y l am inoc ar bod i th io la t e  ( 9 )  a nd  4d i e th y l am inoc ar bod i th io la t e  ( 9 )  a nd  4 ---- OOOO ---- ( 2 ,3 , 4 , 6( 2 ,3 , 4 , 6( 2 ,3 , 4 , 6( 2 ,3 , 4 , 6 ----

t e t r at e t r at e t r at e t r a ---- OOOO ---- ac e ty lac e ty lac e ty lac e ty l ----ββββ ---- DDDD ---- galactopyranosyl) 2,3,6galactopyranosyl) 2,3,6galactopyranosyl) 2,3,6galactopyranosyl) 2,3,6----tritritritri----OOOO----acetylacetylacetylacetyl----ββββ----DDDD----

glucopyranosyl 1glucopyranosyl 1glucopyranosyl 1glucopyranosyl 1----    piperridylcarbodithiolate (10)piperridylcarbodithiolate (10)piperridylcarbodithiolate (10)piperridylcarbodithiolate (10)    in good yield. The in good yield. The in good yield. The in good yield. The 

structures were confirmed by using elemenstructures were confirmed by using elemenstructures were confirmed by using elemenstructures were confirmed by using elemental analysis, IR, tal analysis, IR, tal analysis, IR, tal analysis, IR, 
1111
H, H, H, H, 

13131313
C, C, C, C, 

and  2D NMR spectra. and  2D NMR spectra. and  2D NMR spectra. and  2D NMR spectra.     
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION 

Carbodithiolates have been studied extensively over last decades in a 

response to their growing applications in much new area of chemistry, 

industry or biology [1–4]. The most challenging property of carbodithiolates 

is their strong metal-binding ability and the ease with which these complexes 

undergo sequential one-electron transfer reactions. Consequently, a number 

of chemical, electrochemical, physical, and spectroscopic characteristics of 

carbodithiolate ligands themselves as well as the metal complexes have been 

examined. Carbodithiolate complexes containing variously substituted 

carbodithiolate groups have been investigated extensively from several aspects 

and to explain the role of these compounds in vulcanization, high pressure 

lubricant agents, fungicides and pesticides [5-6]. Carbodithiolate are 

considerable group of chemotherapeutic agent development field [7]. 

Increasing number of studies has been published on carbodithiolate and their 

anticancer activity since the brassinin, first isolated from cabbage and reported 

as antineoplastic compound, and its structural analog sulforamate was 

discovered [8]. 

The glycosyl carbodithiolates have been considered as valuable 

glycosyl donors [9]. Continuing our work on thioglycosides and glycosyl 

donors[10], we have synthesized  new carbodithiolates possessing of 2 -

a c e t a m i d o -3,4,6-tri-O-acetyl-2-deoxy-β-D-glucopyranosyl and 4-O-

(2,3,4,6-tetra-O-acetyl -β -D-galactopyranosyl)-2,3,6-tri -O-acetyl -

β-D-glucopyranosyl,  which can be used as a glycosyl donors.     

    

EXPERIMENTALEXPERIMENTALEXPERIMENTALEXPERIMENTAL    

GeneralGeneralGeneralGeneral    
Melting points were measured on a Mel-Temp apparatus and are 

uncorrected. IR spectra were recorded for the compounds in a KBr matrix 

with a Unicam SP 1025 spectrophotometer. NMR spectra were measured with 
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Bruker Advance spectrometer (300 MHz) using TMS (0.00 ppm) or the signal 

of the deuterated solvent as internal standard. Chemical shifts (δ) are given in 

ppm relative to the signal for TMS as internal standard, and coupling 

constants in Hz. The assignments of 
1
H NMR spectra were based on 

chemical-shift correlation DQFCOSY spectra, while the assignment of 
13

C 

NMR spectra were based on heteronuclear multiple quantum coherence 

HMQC experiments. Elemental analyses were performed in the Microanalysis 

Unit at the Faculty of Science, University of Cairo, Egypt. 

Synthesis of glycosyl diethylamino  carbodithiolate derivatives 6 and 9Synthesis of glycosyl diethylamino  carbodithiolate derivatives 6 and 9Synthesis of glycosyl diethylamino  carbodithiolate derivatives 6 and 9Synthesis of glycosyl diethylamino  carbodithiolate derivatives 6 and 9    

(General procedur(General procedur(General procedur(General procedure).e).e).e).    

Sodium diethylamino carbodithiolate (1 mmol) was dissolved in DMF 

(2 ml) at   0 °C, then carbon disulfide (0.12 mmole) was added dropwise, and 

was stirred 30 min. A solution of 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-α-D-

glucopyranosyl chloride or 4-O-(2,3,4,6-tetra-O-acetyl-β–D-

galactopyranosyl)-D-2,3,4,6-tetra-O-acetyl-α-1-bromo-D-glucopyranoside (1 

mmole) in DMF (1 ml) was then added drop wise during 10 min. The 

mixture was allowed to warm up to room temperature, and stirring was 

continued for 4-12 h. The mixture was poured onto ice, and the solid was 

collected.  

 

2222 ---- A c e t a m i d oA c e t a m i d oA c e t a m i d oA c e t a m i d o ---- 3 , 4 , 63 , 4 , 63 , 4 , 63 , 4 , 6 ---- t r it r it r it r i ---- OOOO ---- a c e t y la c e t y la c e t y la c e t y l ---- 2222 ---- d e o x yd e o x yd e o x yd e o x y ----β ---- DDDD ---- g l u c o p y r a n o sy lg l u c o p y r a n o sy lg l u c o p y r a n o sy lg l u c o p y r a n o sy l         

1111 ---- d i e t h y l am i n o c a r b od i t h i o l a t e  ( 6 )d i e t h y l am i n o c a r b od i t h i o l a t e  ( 6 )d i e t h y l am i n o c a r b od i t h i o l a t e  ( 6 )d i e t h y l am i n o c a r b od i t h i o l a t e  ( 6 )     

It was obtained in 80 % yield; mp 134-136 °C, IR (KBr),   ע  cm
-1

: 

3375 (NH), 1740 (OAc), 1660 (NCO), 
1
H NMR (300 MHz, CDCl3):  1.28 (t, 

6 H, CH3), 1.92 (s, 3H, NAc), 2.04, 2.05, 2.15 ( 3 s, 9 H, 3×AcO), 3.36 (m, 1 

H, H-5’), 3.68, 3.81 (2 dd, 4 H, CH2), 4.18 (dd, 1 H, J6’,6’’ = 12.2 Hz, J6’,5’ = 2.1 

Hz, H-6’), 4.30 (m, 1 H, H-6’’), 4.61 (m, 1 H, H-2’), 5.32 (m, 2 H, H-3’, H-

4’), 5.91 (d, 1 H, J1’,2’ = 10.1 Hz, H-1’), 6.21 (d, 1 H, NH). 
13

C NMR (75 

MHz, CDCL3) 11.78, 13.07 (CH3), 20.95, 21.04 ( CH3CO), 22.11 (NHCO), 
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47.43, 50.34 ( CH2), 65.32 (C-2’), 61.59 (C-6’), 74.66 (C-4’), 72.67 (C-3’), 

75.33 (C-5’), 88.19 (C-1’), 167.83, 167.90, 168.27, 168.71 ( 3×CH3CO, 

NHCO), 188.93 (C=S). 

Anal. Calc. (C19H30N2O8S2) for CHN: C, 47.68; H, 6.32, N, 5.85. Found: C, 

47.12; H, 6.09; N, 5.54.  

4444 ----OOOO ---- (2,3,4,6(2,3,4,6(2,3,4,6(2,3,4,6 ---- tetratetratetratetra ----OOOO---- acetylacetylacetylacetyl ----ββββ ----DDDD----galactopyrgalactopyrgalactopyrgalactopyranosyl)anosyl)anosyl)anosyl) ----2 ,3 ,62,3,62,3,62,3,6 ---- tr itr itr itr i ----OOOO ----

acetylacetylacetylacetyl ----ββββ ----DDDD----glucopyranosyl 1glucopyranosyl 1glucopyranosyl 1glucopyranosyl 1 ----     d iethylaminocarbodithiolate (9)diethylaminocarbodithiolate (9)diethylaminocarbodithiolate (9)diethylaminocarbodithiolate (9)     

white crystal in 72% yield; m.p 124-126 °C,  IR (KBr),   ע  Cm
-1

: 3376 

(NH), 1752 (OAc), 1664 (NCO), 
1
H NMR (300 MHz, CDCl3)  1.25 (t, 6 H, 

CH3), 1.95 (s, 3 H, NAc), 2.01, 2.03, 2.05, 2.06, 2.09, 2.14 ( 7 s, 21 H, 

7×AcO), 3.58, 3.74 (2 dd, 4 H, CH2), 3.91 (m, 3 H, H-4’a, H-5’a, H-5’b), 4.16 

(m, 3 H, H-6’b, H-6’,6’’a), 4.44 (d, 1 H, J1’b,2’b = 10.2 Hz, H-1’b), 4.46 (m, 1 

H, H-6’’b), 4.96 (dd, 1 H, J3’b,4’b = 3.4 Hz, J3’b,2’b = 9.9 Hz, H-3’b),  5.16 (dd, 1 

H, J2’b,3’b = 9.9 Hz, J2’b,1’b = 10.2 Hz, H-2’b ), 5.20 (dd, 1 H, J2’a,1’a = 10.1 Hz, 

J2’a,3’a = 9.3 Hz, H-2’a), 5.30 (dd, 1 H, J3’a,2’a = 9.3 Hz, J3’a,4’a = 9 Hz, H-3’a ), 

5.34 (dd, 1 H, J4’b,5’b = 7.9 Hz, J4’b,3’b = 3.4 Hz, H-4’b ), 5.79 (d, 1 H, J1’a,2’a = 

10.1 Hz, H-1’a ). 
13

C NMR (CDCl3, 75 MHz) 12.21, 12.90 (CH3), 20.9, 21.0, 

21.16, 21.35 (7× CH3CO ), 45.91, 49.42 (CH2), 61.33 (C-6’b), 62.54 (C-6’a ), 

67.05 (C-3’a), 69.26 (C-2’a), 69.34 (C-2’b), 71.15 (C-4’b), 71.42 (C-4’a), 74.49 

(C-3’b), 76.39 (C-5’b), 87.24 (C-1’b), 101.2 (C-1’a), 169.45, 169.98, 170.4, 

170.56 (CH3CO), 190.9 (C=S).  

Anal. Calc. (C31H45NO17S2) for CHN: C, 48.49; H, 5.91, N, 1.82. Found: C, 

48.54; H, 5.54; N, 1.96.  

 

Synthesis of piperidyl carbodithiolate derivatives 7 and 10 Synthesis of piperidyl carbodithiolate derivatives 7 and 10 Synthesis of piperidyl carbodithiolate derivatives 7 and 10 Synthesis of piperidyl carbodithiolate derivatives 7 and 10 (General (General (General (General 

procedure).procedure).procedure).procedure).    

Piperidine (1mmole) was added to a stirred suspension of NaH (0.024 

g, 1 mmol) in DMF (2 ml) at 0°C. After 10 minutes carbon disulfide (0.12 

mmol) was added dropwise, and stirring was continued for 30 min. A solution 
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of 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-α-D-glucopyranosyl chloride or 4-

O-(2,3,4,6-tetra-O-acetyl-β–D-galactopyranosyl)-D-2,3,4,6-tetra-O-acetyl-α-1-

bromo-D-glucopyranoside (1 mmole) in 1 ml DMF was then added drop wise 

during 10 min, the mixture was allowed to warm up to room temperature, 

stirring was continued for 4-12 h, and the mixture was poured onto ice, the 

solid was collected.  

2222 ---- A c e t a m i d oA c e t a m i d oA c e t a m i d oA c e t a m i d o ---- 3 , 4 , 63 , 4 , 63 , 4 , 63 , 4 , 6 ---- t r it r it r it r i ---- OOOO ---- a c e t y la c e t y la c e t y la c e t y l ---- 2222 ---- d e o x yd e o x yd e o x yd e o x y ----β ---- DDDD ----

g l u c o p y r a n o s y l  1g l u c o p y r a n o s y l  1g l u c o p y r a n o s y l  1g l u c o p y r a n o s y l  1 ---- p i p e r i d y l c a r b o d i t h i o l a t e  ( 7p i p e r i d y l c a r b o d i t h i o l a t e  ( 7p i p e r i d y l c a r b o d i t h i o l a t e  ( 7p i p e r i d y l c a r b o d i t h i o l a t e  ( 7 )))) 

The product was recystalized from ethanol/water to give 5555 in 83% 

yield; mp 164-166 °C. IR (KBr),   ע  Cm
-1

: 3370 (NH), 1745 (OAc), 1665 

(NAc), 
1
H NMR (300 MHz, CDCl3) 1.69 (m, 6 H, CH2pip), 1.91 (s, 3H, 

NAc), 2.03, 2.04, 2.06 ( 3 s, 9 H, 3×AcO), 3.85 (m, 3 H, NCH2pip, H-5’), 4.13 

(dd, 1 H, J6’,6’’ = 12.4 Hz, J6’,5’ = 2.1 Hz, H-6’), 4.27 (m, 3 H, CH2pip, H-6’’), 

4.56 (m, 1 H, H-2’), 5.21 (m, 2 H, H-3’, H-4’), 5.88 (d, 1 H, J1’,2’ = 10.0 Hz, 

H-1’), 6.10 (d, 1 H, NH). 13C NMR (75 MHz, CDCL3) 21.03, 21.09, 21.2 ( 

CH3CO), 23.6 (NHCO), 24.49, 25.78, 26.48 (CH2pip), 52.36 (C-2’), 52.57, 

53.88 (NCH2pip), 62.29 (C-6’), 67.50 (C-4’), 74.02 (C-3’), 76.90 (C-5’), 89.12 

(C-1’), 169.61, 170.5, 171.10, 171.5 ( 3×CH3CO, NHCO), 191.24 (C=S). 

Anal. Calc. (C20H30N2O8S2) for CHN: C, 48.96; H, 6.16, N, 5.71. Found: C, 

49.26; H, 6.41; N, 5.97.  

4444 ----OOOO ---- (2,3,4,6(2,3,4,6(2,3,4,6(2,3,4,6 ---- tetratetratetratetra ----OOOO---- acetylacetylacetylacetyl ----ββββ ----DDDD----galactopyranosyl) 2,3 ,6galactopyranosyl) 2,3 ,6galactopyranosyl) 2,3 ,6galactopyranosyl) 2,3 ,6 ---- tr itr itr itr i ----OOOO ----

acetylacetylacetylacetyl ----ββββ ----DDDD----glucopyranosyl 1glucopyranosyl 1glucopyranosyl 1glucopyranosyl 1 ----     piperidylcapiperidylcapiperidylcapiperidylca rbodithiolate (10)rbodithiolate (10)rbodithiolate (10)rbodithiolate (10)     

The product recrystalized from ethanol gave 10101010 white crystal in 67% yield; mp 146-148 

°C, IR (KBr),   ע  Cm
-1

: 3373 (NH), 1756 (OAc), 1666 (NAc), 
1
H NMR (300 

MHz, CDCl3)  1.70 (m, 6 H, CH2pip), 1.96, 199, 2.04, 2.06, 2.07, 2.11, 2.18 (7 

s, 21 H, 7×AcO), 3.87 (m, 5 H, CH2pip, H-5’b, H-5’a, H-4’a), 4.14 (m, 3 H, H-

6’b, H-6’,6’’a), 4.47 (d, 1 H, J1’b,2’b = 10.0 Hz, H-1’b), 4.96 (dd, 1 H, J3’b,4’b = 3.6 

Hz, J3’b,2’b = 9.95 Hz, H-3’b),  5.12 (dd, 1 H, J2’b,3’b = 9.95 Hz, J2’b,1’b = 10.0 Hz, 

H-2’b ), 5.24 (dd, 1 H, J2’a,1’a = 10.3 Hz, J2’a,3’a = 9.23 Hz, H-2’a), 5.33 (dd, 1 H, 
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J3’a,2’a = 9.23 Hz, J3’a,4’a = 9 Hz, H-3’a ), 5.36 (dd, 1 H, J4’b,5’b = 8.7 Hz, J4’b,3’b = 

3.4 Hz, H-4’b ), 5.86 (d, 1 H, J1’a,2’a = 10.3 Hz, H-1’a ). 
13

C NMR (CDCl3, 75 

MHz) 20.9, 21.0, 21.16, 21.35 (7× CH3CO ), 24.52, 25.65, 26.42 (CH2pip), 

52.14, 53.63, (NCH2pip), 61.33 (C-6’b), 62.54 (C-6’a ), 67.05 (C-3’a), 69.26 

(C-2’a), 69.34 (C-2’b), 71.15 (C-4’b), 71.42 (C-4’a), 74.49 (C-3’b), 76.39 (C-

5’b), 87.26 (C-1’b), 101.2 (C-1’a), 169.45, 169.98, 170.4, 170.56 (CH3CO), 

190.9 (C=S).  

Anal. Calc. (C32H45NO17S2) for CHN: C, 49.29; H, 5.82, N, 1.80. Found: C, 

49.34; H, 5.56; N, 1.71.  

RESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSION    

The β-S-glycosyl 1-piperdylcarbodithiolates have been prepared from 

the reaction of piperdylcarbodithiolate salt with 2,3,4,6-tetra-O-acetyl-α-D-

glycopyranosyl bromide[9].  

In the present work, the acetamido-glucopyranosyl carbodithiolate and lactose 

carbodithiolates have been synthesized. Thus, carbodithiolate of N-

acetylglucosamine 6666 and 7777 were prepared when the diethyl amine 1111 or 

piperdine 2222 were treated with sodium hydride in dry DMF, then treated with 

carbon disulfide, the resulting salts 3333 or 4444 were treated with 2-acetamido-3,4,6-

tri-O-acetyl-2-deoxy-α-D-glucopyranosyl chloride (5555) in situ in DMF under 

stirring for 6 hr in 78-80% yield, Scheme1. 
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Similarly, the reaction extended to the disaccharide, whereby the 

carbodithiolate derivatives 9999 and 10101010 were synthesized from the acylated lactose 

bromide 8 8 8 8 by reaction with carbodithiolate salts 3333 and 4444, under stirring for 12 

hr in 67-72% yield, Scheme 2. 
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The structures of the products were confirmed by their spectral data. 

The 
1
H NMR spectra of 7777 and 10101010 showed characteristic signals corresponding 

to piperidyl moieties, assigned as multiblet at δH 1.69 and 3.84.  

The β- anomeric configuration in the products has been readily deduced from 

their 
1
H NMR spectra, H-1` appeared as a doublet with J1`,2` 10.0 Hz at δH 

5.88 and C-1’ appeared at δC 87.26 in compound 7777 as example. 

Moreover, the 2 D NMR spectra (
1
H-

1
H DQFCosy and 

1
H-

13
C HMQC); 

facilitated the spectra assignment of the sugar moieties of compound 10101010. 

Thus, the anomeric proton    H-1’a was resonated as doublet at δH 5.86 

which correlated with the multiblet of H-2’at δH 5.25 whereas their 

respective the carbon were assigned at δC 89.12 and 69.80. Both of H-3’a and 

H-4’a were assigned as multiblet at δH 4.95 and 5.11 which were correlated 

with their carbons at δC 74.02 and 67.50, respectively. 

At the lower frequency region H-5’a and CH2(pip) resonated at δH 3.84 as 

multiblet, H-5’a correlated with H-6’a and H-6’’a at δH 4.13 and 4.27 

respectively, assigned as doublet of doublet. Their respective carbons 

resonated at δC 76.9 and 62.3. The 2D 
1
H-

1
H DQFCosy spectrum of 7777 is 

shown in Fig. 1. 
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Fig. 1. 300 MHZ 2D Fig. 1. 300 MHZ 2D Fig. 1. 300 MHZ 2D Fig. 1. 300 MHZ 2D 
1111
HHHH----

1111
H DQFCosy spectra of 7H DQFCosy spectra of 7H DQFCosy spectra of 7H DQFCosy spectra of 7    

 

The lactose moiety have two anomeric protons, H-1’b and H-1’a 

appeared as a doublet with J1b’,2b’ = 10.0 Hz and J1a’,2a’ = 10.3 Hz respectively, 

and the S-glycosidic anomeric carbon C-1’b appeared at δC 87.2 compared to 

the O-glycosidic anomeric carbon that resonated at higher frequency at δC 

101.2 as a result of the deshielding effect of oxygen. Moreover, the DEPT-

135° experiment showed the presence of six negative signal corresponding to 

five (CH2) group of piperidyl moiety and (CH2) of C-6’ of glucosamine, 

whereas for lactose derivatives showed the presence of seven negative signals 

corresponding to five (CH2) for piperidyl molecule, C-6’a and C-6’b. The 

DEPT-135 spectrum of 10101010 is shown in Fig. 2.  
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