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Total Synthesis of Martynoside 

 

KONG Xiangwen(Hangzhou Zhongmei Huadong Pharmaceutical Co., Ltd., Hangzhou 310011, China) 

 

ABSTRACT: OBJECTIVE  To synthesis the natural phenylpropanoid glycoside, martynoside. METHODS  Using 

D-glucose as the starting material, martynoside was successfully synthesized via acetylation, bromination, etherification, 

removing acetyl, introducing protective groups and substituted rhamnose, removing benzylidene, acylation, and removing 

protective groups. RESULTS  The chemical synthesis of the phenylpropanoid glycoside martynoside was realized for the first 

time. Its structure was identified by 

1

H-NMR, 

13

C-NMR and MS spectroscopy, as well as by elemental analysis. CONCLUSION  

The starting materials are easy to get and the method is feasible. 
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Fig 1  The structure of martynoside 
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Fig 2  The synthetic route of martynoside 
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s
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3
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s
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3
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0.68(3H


d
J=6.2 Hz
6
-H)_ESI-MS(m/z)é943.3[M+H]

+

� 

2.8  1-O-[2-(3-� !"-4-#!$")�"]-3-O- 

(α-L-ÇÈXY�")-4-O-[(E)-3-(4-� !"-3-#

!$")� "]-β-D-ÇÈ���/(10) 

É 3.8 g(4 mmol)��1 9b[ 60 mL CH

2

Cl

2

?
ìÛ−20 mno
Ðf 100 mL 40%(A�4�) 

MeNH

2

-CH

3

OHbc
ÔÕ�� 9 h���c×Ø

ÙÚÛÜ
ÙÚ1�©ª�(CH

3

OHãCH

2

Cl

2

 = 

1ã19)45
-1.7 g�ÝÞ��110
~�57.6%�

1

H-NMR(CDCl

3


500 MHz
δ)é7.62(1H
d


J=16.0 Hz
ArCH=CHCO)
7.39-6.86(6H
m
Ar-H)


6.44(1H
d
J=16.0 Hz
ArCH=CHCO)
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(2H
m
2øCH=)
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m
2ø=CH

2

)


4.97(1H
d
J=1.7 Hz
1
-H)
4.90(1H
t
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m
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CH=CH

2
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s
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2
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2
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6
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+

� 

2.9  1-O-[2-(3-U"-4-#!$")�"]-3-O-(α-L-
ÇÈXY�")-4-O-[(E)-3-(4-U"-3-#!$")�

 "]-β-D-ÇÈ���/(1
T�/) 

É 1.6 g(2.2 mmol)��1 9b[ 72 mL^wx

?
ÔÕ+Ðf 0.5 g(4.5 mmol) SeO

2
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ñ(
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��c

×ØÙÚÛÜ
ÙÚ1�©ª�(�(�Hã��
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1 1
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çè 132~134 m�
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3


500 MHz
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d
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dd
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3.61(1H
m
6-H)
5.19(1H
d
J=1.5 Hz
1
-H)


3.83(1H
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J=3.5
1.5 Hz
2
-H)
3.58(2H
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3

5
-H)
3.30(1H
m
4
-H)
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d
J = 

6.5 Hz
6
-H)
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d
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2�-H)
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d
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dd
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6�-H)
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m
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m


8�-H)
4.02(1H
m
8�-H)
7.20(1H
d
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Hz
2


-H)
6.81(1H
d
J=8.0 Hz
5


-H)
7.08(1H


dd
J=8.0
2.0 Hz
6


-H)
7.66(1H
d
J=16.0 Hz


7


-H)
6.38(1H
d
J=16.0 Hz
8


-H)
3.88(3H


s
4�-CH

3

O)
3.81(3H
s
3


-CH

3

O)_

13

C-NMR 

(CDCl

3


500 MHz
δ)é104.20(1-C)
76.20(2-C)


81.64(3-C)
70.59(4-C)
76.53(5-C)
62.38(6-C)


103.02(1
-C)
72.34(2
-C)
72.12(3
-C)
73.78(4


-C)
70.61(5
-C)
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115.09(8


-C)
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3
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-CH

3

O)
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+

�Anal. Calcd. for C

31

H

40

O

15
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H 6.18_foundéC 57.29
H 6.02� 

3  
��� 

3.1  ��1 3.�A�� 

q��������"£Ì.����� 

-<.�A��S�/�.��é=ÇÈ���


��/�� β� 
����� 6~8 Hz_��/

�� α 
����� 2~4 Hz

[13]

�&��1 3.

1

H-NMR ¤!
���� 1 K H £Ì.����
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q�� �/�A��� β�� 

3.2  ��1 6.����A�� 

�Æõ�XY�"#ef���. 3-K
3
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����1 6 .

1
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Ì�»K-(4.87)�����(1.7 Hz)� β �(δ 
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[12]

./{
q01��1 6?

XY��.�A��� α�� 
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6-KU".��7S{ 4-K8
9:@K;<
%

7�ñò&{k.l=+(−15 mno)��QRS

T-< 2,6-K��.?@A 8�>6[ 8.��

? 4-KU":@K;{?
&efgh( 4 K�

 "ij1 ���@.&�~�2AÅB�

d& DCC � DMAP *�+
��1 8 � 4-� 

!"gh([^&#x?��� 86.8%.8~�

,- 9� 

3.4  T�/.�� 

&C¶DEFG�:¾��1 10?.NO"

a
HI Pd(II)*�.:¾G�

[14-15]

�	JK{L

M
d9~�28(44.5%)�d��.=JN.^
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Investigation on Water Dispersibility of Single-walled Carbon Nanotubes Functionalized with 

Macromolecular Chitosan  
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ABSTRACT: OBJECTIVE  To improve the poor water solubility of single-walled carbon nanotubes(SWNTs) by using 

chitosan(CHI). METHODS  Carboxyl SWNTs were obtained by mixed acid methods(sulfuric acid and nitric acid 3�1). CHI 

modified SWNTs(CHI/SWNTs) were prepared with ice bath ultrasonic dispersion method and characerized by UV, FT-IR and 

DSC. The dispersibility of CHI/SWNTs in water, PBS(pH 7.4) and acetic acid-sodium acetate buffer(pH 4.0) was determined 

with constant temperature oscillation methods. RESULTS  The maximum dispersion concentration of CHI/SWNTs in water, 

PBS (pH 7.4) and acetic acid-sodium acetate buffer (pH 4.0) were 1.99, 2.04 and 1.76 mg·mL

−1

, respectively, much higher than 

SWNTs. CONCLUSION  Chitosan can significantly improve the water dispersibility of SWNTs. 

KEY WORDS: single-walled carbon nanotubes; chitosan; water dispersibility 
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