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1a, R = CH2Indole
1b, R = Me
1c, R = H

2a, R = CH2Indole
2b, R = Me
2c, R = H

3a, R = CH2Indole (asperlicin C) (66%)
3b, R = Me (circumdatin F) (69%)
3c, R = H (sclerotigenin) (43% + 9% 6)

2-N3C6H4COCl
Et3N, DMAP

Bu3P
C6H6

60 °C
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4a, R = β-methyl (fumiquinaozline G)
4b, R = α-methyl (fumiquinazoline F)
4c, R = α-isopropyl (fiscalin B)
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2 eq 2-N3C6H4COCl
Et3N, DMAP

Bu3P, C6H6, 60 °C

1c

6 (38% + 26% 3c)

7

8

(δ 6.66, 4.34)

(δ 5.98, 4.57)

(δ 5.4, 4.2)

������ "�



�( �( ��
���� �( )( �"�"��* + ,��������	� �- .����/ 00��100�- 44�4

�
��
� 
���" �*����% ���	� 0�

 �� 
�
 51���2> 8
����"
���
����	
 ( �� �%&

�
 �� �
G
= �%�������" � ����&����
��%
�� %' �(. �''%�	
	 � 
 
����	
2 ) �� )��  �	�%*
"
���
	 �
&
����
&� '�%� � 
 &
��  ��	
�
	 �*'��
 �% "��

?@9 %'  )� (%�����%� %' � 
 ���	
 ���%� )�� -�. ��
�8( ��	 ���&���%� )�� �*�#�	%�
�#%�& � &%��	
 �''%�	
	
?;9 %'   2 ) �� )�� �%��
��
	 �% +
���#%&��%�
  " ��
�;<?;9 ��
&	 )�� �
46 �� �
�#
�
 �� ���/� I�'%��
���
&�2
)
 )
�
 
���&
 �% �&
��&� �
�%�
 � 
 �25*	��
� %=��
�#�&
0���1 ��%�
����" "�%
� '�%�  " )�� 
�� 
� �(. %� �
���
���%��
� ������
 0/.71 �� �+

%
� �
/7���2> .�
�	��J%
��	 �
�
K�	
#  ��
 ����
 �
�%��
	 ����&�� ��%�&
��
�&
����" � 
 ��� "�%
� �� �
&��
	 �%��%
�	� )�� 
�� 
�
/.7 %� �(.B����%&
��5 (%��
���
&�2 %=�	����
 	
��%�
���%�
%' ����&�� ���	
   )�� /.7 �� �+

%
� �
/7 �''%�	
	
�>9 %' 
���%�
��
	 ���	
  �2 ) �� �%
&	 �
 ���&�#
	 )�� 
�
46 �� �
�#
�
 �� ���/ �% "��
 �;<?;9 %' +
���#%&��%�

 #�

.&� %
" � �� �
+

��
 )�� �
��
��'
&2 � 
  ��� �%�	���%��
�
+
��
	 '%� 	
��%�
���%� %' � 
 ��� "�%
�2 ) �� ��� %�&�
�
 �����
	 %
� %� � 
 ���	
 ��	 �%� � 
 +
���#%&��%�
2 ��


�%� �	
�&� (
�� 
��%�
2 � 
 ��
������%� %' � 
 	��
�%*
���
��#��
 �� �%�	
�����%� %' � 
 ���
����	
 �� &����
	
�% � 
 ��
������%� %' �&����
*	
���
	 	��
�%���
��#��
��
$
 � 
�
'%�
 �

	
	 � �%�
 "
�
��& �%
�
 �% ��%�
��
	
	��
�%���
��#��
� � �� �%
&	 �
 	
��%�
��
	 �'�
� � 
 "
�
��*
��%� %' � 
 +
���#%&��%�
� $
 	
��	
	 �% ���
���"��
 � 

�*����%�
�#�& ��%�
����" "�%
� ����
 �� ��� �
 
���&� �&
��
	
� %�%� 
����&&���;

� 
 � %��
�� �%
�
 �% �*����%�
�#�& 	��
�%���
��#��
  $ ��
� 
 ���&�#���%� %' ����% 
��
�  &2 ) �� �%
&	 �
 ��
���
	
�� �%
�&��" %' � 
 �
�%�	��� ����% 
��
�  % )�� � 

��%�
��
	 ����% ���	  ' 0�

 �� 
�
 ;1� .&�
������
&�2  $
�%
&	 �
 ��
���
	 �� ���&�#���%� %' ����% 
��
�  (2 ) �� 
�%
&	 �
 ��
���
	 �� �%
�&��" ������� ����% 
��
� �)
)�� ��%�
��
	 ����% ���	 � � � �� �
+

��
 �
+
��
�
�		���%��& ��
�� '%� � 
 ��%�
���%� %' � 
 ����% "�%
� %'
 % ��	  �	�%&���� %' � 
 �
� �& 
��
� �% ��
���
 � �

�
	
����
 �������%��� %' �*����%�
�#�&	
 �	
 )�� �&����

�
� �& 
��
� 0��1 ��	 7��84/7 �� �
A8 �''%�	
	 �;9 %'
� 
 �
+
��
	 ����% 
��
�  % 0�

 �� 
�
 �1� I�'%��
���
&�2
���
���
	 �%
�&��" %'  % )�� ��%�* %� �%�*�����%� ��

���" �// ��	 ��.62 �// ��	 !�05*6�1�72 8.�I ��	
!�05*6�1�72 %� 8.�I ��	 8A�� )�� 
��
��
��'
&� $

)
�
 �&�% 
���&
 �% ���&��
  % )�� � 
 ���& G
%��	
�>

��
���
	 '�%� �%�*�����%� ��� ��
���  ��	����
 '�%� � 

�*����%�
�#�& "�%
� �
���	� ���&���%� %' � 
  ��	
�
	
�
�%�	��� ����
 %' ��%�
��
	 ����% 
��
�  % ��  �� �

�
%��
��
	 �
�
��&� �� .�
�	��J% '%� �
&��
	 ��� ��%�
��
	
����% ���	���5�

� 
 ��%�
��
	 ����% ���	 � )�� � 
�
'%�
 ��
���
	 ��
�%
�&��"  % )�� �� 
+
��� %' �&&�& � &%�%'%����
 ��
����	��
B�8( �% "��
 ?>9 %' �" ��	  �	�%&���� %' � 

�
� �& 
��
� �% "��
 @�9 %' � � . &��"
 
=�
�� %' �&&�&
� &%�%'%����
 )�� �

	
	 �% %����� "%%	 ��
&	� %' �"�
/%�	
�����%� %' � 
 ���	 %' � )�� �����%� �� �
� �&

��
� 0�)�1 
���" �// ��%�

	
	 
�
�
��'
&&� �% "��

�;9 %' 	��
���	
 �#�� �
��%�
���%� %' � 
 .&%� "�%
�
)�� 6	066 415 "��
 � 
 '�

 	��
���	
 ����% �
� �&

��
�� I�'%��
���
&�2 	��
�%���
��#��
 '%�����%� )�� � 


HN

O
HN

O

O

R

DMB

HN

O
N

O

Me

R

DMB

N

O
N

O

Me

R

R1

ON3

N

N
N

O
O

Me

R

R1

9
10

11, R1 = DMB

12, R1 = H

13, R1 = DMB

14, R1 = H

toluene, ∆
cat TFA (89%)

H2, Pd (100%)

LDA, THF -78 °C
2-N3C6H4COCl (85%)

Bu3P, C6H6, 60 °C

CAN (67%)
MeCN/H2O

(65-85%)

������ #�

HN

O
N

O

Me

Indole

NO2

H2N
MeO2C N

O

Me

Indole

NO2

RHN

MeO2C

CO2H

N
H

Me

Indole

NO2

HN

O
N
H

Me

Indole

NO2

CO2R
H2N

HO2C N

Me

Indole

NO2

CO2R
Aloc

15 16
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19a, R = Me
19b, R = Ph

20a, R = Me
20b, R = Ph
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17, R1 = H, R2 = Me (65%)

23, R1 = Aloc, R2 = Me (87%)

21, R1 = Aloc, R2 = H (96%)

allylOCOCl, pyr

NaOH, MeOH

24a, R = Me (65%)
24b, R = Ph (82%)

15 (81% from 24b)

Pd(PPh3)4
AcOH, CH2Cl2
1 h, 40 °C

cat AcOH
CH2Cl2
8 h, rt

1) NaH, THF -5 to 25 °C
2-N3C6H4COCl
(75%)

2) Bu3P, C6H6

60 °C (78%)

hν
MeOH
15 h

25 ent-7a
(ent-fumiquinazoline G, 87%)

20a, R = Me
20b, R = Ph

1)

2)
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