
�

�

�

�

�

�

�

�

�

�
� � � � � � � � �

�

�	

5�-9 %=+1�1�
2 "(�>0��
�

*/.<��	0�
�?��#)34�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
��	� &'�

�

�

�

�

�� �� �� ��
�

�

� �

�

 
@���2C!$;,� 8� 6:�� 
A���2C!$;,� 786:�� 
B���2C!$;,� 686:�� 



a ò ¬ ë ® 
 

��Ï� Í� c� Ý� � � � � � � ¿� � bk� oZ 
 

aò¬ĉÓ đ 
E68>ß#­í��û¨Ò:T<>U��¡#ĄÑ� 

§ËÇôLI6Q3>Wċ#s�¥×Ù 
 

ďt�#ë®Đ 
� E68>ßă$�§èÐÂ£*þâĆ�Â£! #Ċê!ËÇÂ£1²�.§ËÇô#
¼ø`"ì,/��#½æÑÉ"�	�Āë!�z1·���	.�ßă1~ÈÒ"�¥
�.\��“armed-disarmed”#»¢"+.��û¨Ò:T<>U��¡$±)Āë!¦Á#Z��
��ª�,/.�����2i"ÿâ�æ�1²�!	 2-E68>ß"�	�$��#»¢1Ô«
Ì	.��
��!	�(�f°�!.¦Á#ĄÑ
À(,/�	.�'��2,3i"ÿâ�æ�1
²�!	 2,3-?E68>ß$�2W:=39TWà§ËÇô! #Ċê!ËÇÂ£1²�.�ÆÇ
#¼ø`"ì,/.
��/,�ÆÇ#s�¥m$º(��!	�µò¬�$�2,3-?E68>
ß#­í��û¨Ò:T<>U��¡#ĄÑ�µ¦Á1Ă�¡���Ì	�2W:=3
9TWà§ËÇôLI6Q3>Wċ#s�¥×Ù"�	�î÷��� 
� �ò�$�E68>ßă1²�.§ËÇô#vċ"�	�÷&� �µ×Ù�ÖÓ��
2W:=39TWà§ËÇôLI6Q3>Wċ#é�Ã	ËÇÂ£*ù�#�¥m"�
	�»ð���'��LI6Q3>Wċ1�¥�.\�ñĉ�!.E68>ßă#�¥�
%2:T<W"��.ýß�"�	��ù�"���/��¥×Ù1m"»ð����,
"�µ×Ù#ÓÒ�%iå��"�	�÷&�� 
� µòÝ 1Û�$�E68>ß#­í��û¨Ò:T<>U��¡#ĄÑ"�	�î÷�
���!0��çć����2@AYF1²�. 3Ø# 2,3-?E68>ß#�¡£1¾ö
��ã·��¡£#�w$�2,3-^Č�ßĒ2,3-?E68>ďČ�ĐßĒ2,3-^Č�-4-;F
ß#Ĉ��-�Ø�#:T<>U�¶g"�	���/,#E68>ß#ą"²¤!�¡
£#�
�.��1ìu���'���/,#�¡£#�1yÌ����û¨Ò:T<>
U��¡
�æ��-�2JQYi#póXçpó1ÕÎ���~ÈÒ!E68>[ßă
#�¥"¡Ì��.��1ìu��� 
� Ý 2Û�$�LI6Q3>W B2#s�¥"�	�î÷����!0��Åpóß1Ì	
�2TYU C-:T<>U��¡��% 2,3-^Č�ß1Ì	��{!��û¨Ò:T<>U
��¡1Ă�¡���2:T<Wüv�E68>ßăüv1�/�/~ÈÒ"�¥���
'��qă´Ü1>TU5YDU���2:T<Wpól� 2,3-?E68>B6ß1Ì	
.��"+-�À¸£#j	qăüv#[á2U<YU"���ýß�
�æ��.��
1ìu����,"�2:T<Wpól�E68>ßăüv#B6ß�#:T<>U��
¡�$��ôÄ�
�È"����_�.��1¯,�"����/"+-�ĎÄ�¶g
]�ýß��.����2:T<Wüv"��� 2�#E68>ßăüv1Zª"�r�
.��"¥|��LI6Q3>W B2#x#s�¥1ú¥��� 
� Ý 3 Û�$�LI6Q3>W A1#2:T<Wüv��.292SQ3>W#s�¥"
�	�î÷����!0��3�#Ă�¡ď�2TYU C-:T<>G�,ÑË���TB
4RØ#>9VP8=JWï�l"��.ĎÚlû¨Ò! 1,2-e}�¡�	2TU3W?
4R"+.õi1h
HNF8JW#iåû¨Ò2TU��¡��%�2 n#KH?4R
āl1Ì	�ĎÚlû¨Ò!v�tMH<YU7COTW:�¡Đ"+-�Ď�"�æ�
��/��Ê£č¹1¼Þ��292SQ3>W#~ÈÒ���ÌÒ!s�¥1ú¥�
�� 
� ãò�$�µ×Ù1ä©��d #�³"�	�î÷��� 
 



SUMMARY OF Ph.D. DISSERTATION    
School 

Fundamental Science and 
Technology 

Student Identification Number 
 
 

SURNAME, First name 
 

KUSUMI, Shunichi 
 

Title 
Development of novel chemoselective glycosylations using deoxy sugars 

and synthetic studies on antibiotics, vineomycins 

 

Abstract 
   Deoxyoligosaccharides play very important roles in many biological events, and accordingly, 
the development of novel and effective synthetic methods has attracted much attention in the 
field of synthetic carbohydrate chemistry. The “armed-disarmed” concept introduced by Fraser-Reid 
and co-workers has been one of the most influential ideas in this field. However, this approach cannot be 
directly applied to 2-deoxy glycosyl donors, which lack a C2-substituent, and therefore, an alternative 
strategy is required for the chemoselective glycosylation of 2-deoxy sugars. Interestingly, although 
2,3-dideoxyglycosides frequently appear in biologically important natural products, such as angucycline 
antibiotics, only a few attempts at constructing the structure have been reported to date. In this thesis, 
effective and chemoselective glycosylations using 2,3-dideoxy sugars and synthetic studies on 
angucycline antibiotics, vineomycins, utilizing above-mentioned methodology are described. 
   First, novel chemoselective glycosylations using 2,3-dideoxy sugars have been developed. It 
was found that, under various glycosylation conditions, the reactivities of 2,3-unsaturated 
glycosyl acetates were significantly higher, while those of the corresponding 
2,3-unsaturated-4-keto glycosyl acetates were much lower than those of the corresponding 
2,3-dideoxy (2,3-saturated) glycosyl acetates. Based on these results, chemoselective 
glycosylations were effectively realized via combinatorial techniques in short-steps using three 
types of glycosyl donors to construct several types of deoxyoligosaccharides. 
   Next, the first total synthesis of vineomycin B2 has been accomplished. The aglycon segment and the 
glycon segment were prepared via C-glycosylation using an unprotected sugar and powerful chemoselective 
O-glycosylation using a 2,3-unsaturated sugar, respectively, as the key steps. Furthermore, effective and 
simultaneous introduction of the two glycon moieties to the aglycon part by concentration-controlled 
glycosylation led to the total synthesis of vineomycin B2. 
   Finally, an efficient and practical total synthesis of aquayamycin, which is the aglycon moiety of 
vineomycin A1, has been accomplished. The highly oxidized and stereochemically complex tetracyclic ring 
system was constructed using three key reactions: 1) highly diastereoselective 1,2-addition of C-glycosyl 
naphthyllithium to a cyclic ketone, 2) indium-mediated site-selective allylation-rearrangement sequence of 
naphthoquinone, and 3) diastereoselective intramolecular pinacol coupling. This synthetic strategy offers a 
novel and efficient pathway to prepare aquayamycin-type angucycline antibiotics, such as vineomycin A1. 

 


