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� �. ����� ���� ��� ���� ��� mesyl �� ���� �� �� ������ ��

�� ���� D-arabinose� �� ��� �� ��� � ��� ���� ���� N� ��� H� ���

�� �� ���(imine anion)� ����. ��� �� ���� �� �� � mesyl �� ���� ���

���� �� � ���� ��	 �� ��. ����� 3 �
 OH �� 5 �� ��� ��� ��� �

���� ���� ���� �� ���� �	 � ���.

���: �� ���, ����� ����, ��� ������

ABSTRACT. The polyhydroxy dehydroamino acid derivative that has a mesyl group as a leaving group was syn-

thesized starting from D-arabinose. When this dehydroamino acid was treated with strong base, a hydrogen on amide

nitrogen was abstracted to form an imine anion. The resulting imine anion immediately performed a substitution reaction

with a carbon that has a mesyl group, and a new cyclized dehydroamino acid derivative was produced in high yield. 

Keywords: Imine Anion, Dehydroamino Acid, Intramolecular Cyclization

� �

����	 α, β �� ��� �� �� ����

� ����� ����� �� �	�� ���, �

�� ��	 �� ���� ���� ����� �

�� �
��� ���� ��.1 ����� ���

�
 α, β ����� �� ��� ���� �� �

��	 �� � �� �� 
 Michael addition� 


�� ���� ��� ���� ���� ����

�
�� �� ������� ���� � �� �

��� ��� ���
 ����� ���� ��

�
 ���� �� ��� ���� �� ��.2 �

����� ����� ����	 �� �����

���� �� � ������	 ��� ��� �

��� �� ����� ��.

��� �� ��(LDA, Grignard regents �)� �

��� α ��
 ��� ��� nitrogen enolate� �

���. ��	 �� ��� �� metalloenamine �

�� ��� ���, enolate anion �� allyl anion �


 ��� ��� azallylanion ��� ���� ��

(Fig. 1). �� ���� enamine �� �� ����

�� ���� ���� � �� ���� ����

��. 
�� ���� ���� ���� ��� �

� ����� �� � �� ���	 ���� 
�
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� 
� �� � ��	 ���� ��� ��. ��

� ��	 ���� ��� ������ ����

�	 ��� �����
 ��	 �� 
�� ��

�� ��.3

Fig. 1��	 �� ����� ��� �� trifluoroacetyl

�� ���� ����� ���� �� ����

� ����(4)� �� ��(LDA, NaH)	
 ���

� ����
 H� ��� �� ���
 ��� �

� � ���. ��� ����� ����� ���

electrophile �� ����, ���� ������ �

� ���� ������ 
���. ����� �

���� electrophile�
 ��� �� ��� ��

���, ����� �� ���� ����
 Michael

addition ��
 ���� �� ��� ��� ���

� ���� ���� ����� ����.

1���� trifluoroacetyl�� ���� �����

��� ����� ����	 ��� � ����

���� �� ���	 ��� ��� ���� �

��(mesyl, alkyl halide)	 �� � ���� ��	

�� ��� ���. ��� ����� 5�� ��

6��
 ��� �� ����� ����	 ���

� �	 ���. �� � ���� �� �����

� ���
 ����� ��� �� 	��� � �

������ ���� ��
 �
��� ����

���� ��.4 �� ��
 OH�� ��� ���

��� ���� ����� ����� ��� ��

� glycosidase ����� ��� 
� ���� ��

��� ����� ����� ��� � �� ���.5,6

�� � ��

����� ���� ���� �� ���� ��

��� ��� ��� 14Z� Fig. 2� �� ����

�. 3�� OH�� ��� ��� �� �� ���

	 15� ���� ��� �� glycosidase ����

��� 
����� ��� �� ����, ���

� �� � ��� ����� ���� �
� ��

���� ��� ��� ����� ���� ����.

D-Arabinose(7)�� ���� ethanethiol� � ��

��� �
�� thioacetal 8� 95%� ��
� ��

�. ��� 8� primary OH �� ���� ���

monomethoxy trytyl chloride(mmTrCl)� dimethyl

aminopyridine(DMAP) �� ��� DMF�� �
�

� 5� OH� ����� ��� 9� 97%� ��


� ����. ��� 9
��

 ��� OH ��� p-methoxy

benzyl chloride(PMBCl)� NaH, DMF� ����

PMB �� �� ���(��
 85%).

��� 10� thioacetal� NBS� 2, 6-lutidine� �

��� ���� 11� ���� �� �
 ��� acetonitrile

�� acetone� ���� �� � �
	 	� PMBO

�� ����� electrophilc substitution� ��� �

�� �� ���� ���� ��. �� �� ��

�� ��� �� 	� �� ��� ����
 ��

�� ���� dioxane� ���� ���� 11 ��

����� ��� � ���(��
 89%).

���� 11� N-trifluoroacetyl phosphonomethylglycinate

(12)� Horner-Emmons �
� �� ����� ��

Fig. 1.
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�� 13Z, 13E� �� � ���.7 ��
� 82%�

�� ����� Z, E ������ �
� 7:2��

Z ��� ���� �����. ��� ������

�� �������� ��� ��� ������

� ���	 13Z� �� �
� �����. �� �

�� N-trifluoroacetyl phosphonomethylglycinate(12)�

N-trifluoroacetyl methylglycinate�� free radical bromination

� Arbuzov �
� �� ��� �����.8

����� ���� 13Z� monomethoxytrytyl

(mmTr)�� ��	 ���� trifluoroaceticacid� �

��� �� �� ��. � �� ��� primary OH

� mesyl chloride� pyridine� �
�� mesyl��

�� �� 14Z� 52%� ��
� �����. ��

� 14Z� LDA(lithum diisopropylamide)� ����

70 oC� �
�� � �� �� ��	� �� ��

LDA� 14Z� ���� H� ���� �� ����

��� � �� � mesyl�� ���� 5	� ���

���� �
� ��� 15Z, E� 16� �����

� �	���(Fig. 2).

15Z, 15E� � ����� ��(5% ��)� 16�

�����. � ��� 15Z, 15E� �� �� 1:1�

� Z, E ������ ���� �
�� ���. E,

Z ������ ��� �� ��������� �

������� � TLC� ��� ��
 � ���.

E, Z ������ �	� NOE ����� ���

��. 15E, 15Z ���� ���� H� irradiation �

��� cyclopentyl ��� 2� �� 5� ����

NOE 	�� �	�� E, Z ������ �	���.

����� �� ����� ����� �� ��

��� ���� ����� �� � ���
� �

� � ��� �����. ��� ��� �����

���� ������� ��� 
� ���� ��

�� ��� ��� �� �� �� ��
 ���9 �

� ���� ��� ���� 
�� ��� �� 


Fig. 2.
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�� �� ��� 15� �� ��� OH�� ���

��� ��� �� �� �� ���� ��. ��

� � ���� ��� ��� ��� �� ����

������ ���� ��� ����� ��� �

�� ���. 

�� ��� E, Z ������ ���� �� �

�� ��, �� ���� ��� ���� 	 ��

����� ��� �
� ���� � ���� �

�� �� ���. ��� 15� E, Z ���� ��

�� 15E, 15Z ������ 16 ��� ��� ��

� ��� �� ���� ��� ��� �	��. �

���� � � �� cyclopentyl ��� ��� PMBO

��� �� ���� ����� 	��� �� �

�� ���� ��� 15E, 15Z ������ 



�� �	�� ���� 1:1� �� ��� �	��

�� ��� ����, ����� PMBO��� �

�� �	 ����� �� ��� � � ��. ��

���� ��� 14� ����� C-���� ��

�� �� ��� �� �� ����� � t-butyl �

� ���� ����� �� �� �� � ����

� ���� �� ��� ���� ��� � ��

��� ����.

� �

�
� ��� ��� �
 ��� 	���� �

� ��� �����. �� � ���� ���(TLC)

� �� ��� � ���� �(2 cm�4 cm, Merck)

� �����. ���� TLC� ��	:
�=95:5(v/

v) ��� ���� � 200 oC�� �
��� �	

���. � ���� ���� ����(Merck 60,

Art 7734 70-230 mesh� Art 9385 230-400 mesh)�

�����. 1H-NMR� 13C-NMR� Bruker 360 MHz

� �����. IR� Mattson 3000 FT-IR spectrometer

� ������ ����� 40 oC�� ���� �

� KBr pellet� ��� ����� �� �� ���

KBr ���� �	� �����.

5-O-p-Anisyldiphenylmethyl-1,1-dithioethyl-D-

arabinose(9)

10 g(67.1 mmol)� arabinose(7)� 100 mL� ethanethiol

� �	 �� �� �� 5 
�� ���. ����

8�
 ��� �� ���� ethanethiol� ����

�� 16.3 g(95%)� ���� thioacetal 8� ���.

������ ����� ��� 8� 9 g(35.1 mmol)

� ��� 200 mL� �� DMF� �	 �� p-

anisylchlolodiphenylmethane 12.9 g(42.1 mmol)� 5.1 g

(42.1 mmol)� DMAP� ���� 12�
 �� ��

�� ����. �
 � �� ��� �� ����

�� NH4Cl �� ���� ��� CH2Cl2� 3��

�� ����. ���� �� �� MgSO4� ���

�� ��	 �� ���� �� �� ��� ���

����� ���� 18 g(97%)� ��� 9� ��

�. IR(cm−1) 3272, 2967, 2920, 1608, 1508, 1443, 1296,

1250, 1179, 1079, 1026, 826, 756, 703, 632, 591; 1H

NHR(360 MHz, CDCl3) 7.47(m, 4H, ArH), 7.32(m, 6H,

ArH), 7.23(m, 2H, ArH), 6.85(m, 2H, ArH), 4.14(dd,

J=7.8, 6.2 Hz, 1H, CHOH), 4.07(d, J=9.3, 6.2 Hz, 1H,

CH(SEt)2), 3.94(ddd, J=13.3, 6.1, 6.1 Hz, 1H, CHOH),

3.79(s, 1H, OCH3), 3.77(m, 1H, CHOH), 3.43(brd, 1H,

OH), 3.36(m, 2H, CH2OmmTr), 2.94(brd, 1H, OH),

2.68(m, 4H, SCH2CH3), 1.27(dd, J=6.8 Hz, 3H, SCH2CH3),

1.26(dd, J=6.8 Hz, 3H, SCH2CH3); 13C NMR(90MHz,

CDCl3) 158.6, 144.2, 144.1, 135.3, 130.4, 128.4, 127.0,

113.2, 86.6, 72.1, 70.7, 70.2, 64.9, 55.7, 55.2, 25.6, 23.5,

14.6, 14.5; HRMS(Fab) [M]+ calcd. for C29H36O5S2

528.2004, found 528.2002.

5-O-p-Anisyldiphenylmethyl-1,1-dithioethyl-2,3,4-

tris-O-p-methoxybenzyl-D-arabinose(10)

17.5 g(33.1 mmol)� ��� 9� 200 mL� ��

DMF� �	 �� 22.5 mL(165.8 mmol, 5equiv.)�

p-methoxybenzylchloride� ��� �
 �����

0 oC� ���� 
	���. 3.18 g(132.7 mmol, 4

equiv.)� NaH� ��� ��� 1�
 �� � ��

� ���� 	�� �� �� 8 �
 �� ����

�. �� NH4Cl ���� ����� ��� ���

NaH� ���� CH2Cl2� ���� ��� ���

� �� ���� �� ��� �� �������

� ���� 25,6 g� ��� 5� ���(��
 85%).

IR(cm−1) 2961, 2918, 2832, 1609, 1582, 1506, 1463,

1442, 1296, 1248, 1172, 1102, 1076, 1003, 823, 699; 1H

NHR(360 MHz, CDCl3) 7.44(m, 4H, ArH), 7.29(m,

10H, ArH), 6.90(m, 2H, ArH), 6.74(m, 8H, ArH),

4.65(d, J=11.5 Hz, 1H, OCH2Ar), 4.59(d, J=11.5 Hz,

1H, OCH2Ar), 4.58(d, J=3.9 Hz, 1H, OCH2Ar), 4.55(d,
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J=4.0 Hz, 1H, OCH2Ar), 4.41(d, J=10.2 Hz, 1H, OCH2Ar),

4.38(d, J=10.5 Hz, 1H, OCH2Ar), 4.25(dd, J=5.5, 6.3

Hz, 1H, CHOPMB), 3.92(d, J=5.9 Hz, 1H, CH(SEt)2),

3.86(dd, J=5.0, 5.5 Hz, 1H, CHOPMB), 3.75(s, 3H,

OCH3), 3.72(s, 6H, OCH3), 3.72(s, 3H, OCH3), 3.70(m,

1H, CHOPMB), 3.48(dd, J=10.1, 2.9 Hz, 1H, CH2OmmTr),

3.26(dd, J=10.1, 5.1 Hz, 1H, CH2OmmTr), 2.62(ddd, J=7.4

Hz, 2H, SCH2CH3), 1.15(dd, J=7.4, 7.4 Hz, 3H, SCH2CH3);
13C NMR(90MHz, CDCl3) 159.0, 158.9, 158.5, 144.6,

144.5, 135.6, 131.1, 130.9, 130.7, 130.5, 129.6, 129.3, 129.1,

128.6, 127.7, 126.7, 113.6, 113.5, 113.4, 113.0, 86.4, 82.5,

79.5, 74.5, 74.1, 71.8, 62.8, 55.3, 55.2, 55.1, 54.4, 25.4,24.9,

14.5, 14.4; HRMS(Fab) [NaM]+ calcd. for C53H60O8S2

911.3627, found 911.3606.

5-O-p-Anisyldiphenylmethyl-2,3,4-tris-O-p-methoxy-

benzyl-D-arabinose(11)

10.0 g(11.2 mmol)� ��� 10� 7.8 mL(67.2 mmol,

6 equiv.)� 2,6-lutidine� 300 mL� dioxane/H2O(3:1)

� �	 �� �
 ����� 0 oC� ���� 
	

���. 4 g(22.5 mmol, 2 equiv.)� N-bromosuccinimide

(NBS)� ��� �� ���� � ��� ��� �

�� � �
� Na2SO3� ��� ���� Br2� �

�� ��. �
 ��� 1 M Na2SO3 ���� ��

� �� CH2Cl2/��(1:1)� ���� �� ����

������ �� ��� �� �������� �

��� 7.8 g� ��� 11� ���(��
 89%).

IR(cm−1) 2932, 2838, 1725, 1608,1579, 1508, 1461,

1297, 1244, 1173, 1108, 1079, 1032, 820, 762, 703; 1H

NHR(360 MHz, CDCl3) 9.58( d, J=1.8 Hz, 1H, HCO),

6.72-7.49(m, 26H, ArH), 4.67(d, J=10.9 Hz, 1H, OCH2Ar),

4.54(d, J=11.4 Hz, 1H, OCH2Ar), 4.44(d, J=11.4 Hz,

1H, OCH2Ar), 4.33(d, J=10.7 Hz, 1H, OCH2Ar), 4.28(d,

J=10.9 Hz, 1H, OCH2Ar), 4.25(d, J=10.7 Hz, 1H, OCH2Ar),

4.17(dd, J=8.2, 3.3 Hz, 1H, CHOPMB), 4.08(dd, J=3.4,

1.8 Hz, 1H, CHOPMB), 3.81(s, 3H, OCH3), 3.80(m,

1H,CHOPMB), 3.78(s, 3H, OCH3), 3.77(s, 3H, OCH3),

3.76(s, 3H, OCH3), 3.62(dd, J=10.3, 1.9 Hz, 1H, CH2OmmTr),

3.24(dd, J=4.2, 10.3 Hz, 1H, CH2OmmTr); 13C NMR(90MHz,

CDCl3) 202.7, 159.4, 159.2, 159.1, 158.5, 157.6, 144.5,

144.4, 136.5, 135.5, 130.5, 130.2, 129.9, 129.8, 129.7,

129.3, 129.1, 128.5, 127.8, 1126.8, 120.1, 113.8, 113.7,

113.5, 113.0, 96.1, 86.3, 83.8, 78.1, 73.6, 72.8, 71.7,

62.0, 55.3, 55.2, 55.1, 55.0; HRMS(Fab) [M+1]+ calcd.

for C49H50O9 781.3376, found 781.3384.

Methyl 7-(p-Anisyldiphenylmethyloxy)-4R,5S,6R-

tris(p-methoxybenzyloxy)-2-trifluoroacetylamino-2-

heptenoate(13Z, 13E)

−78 oC� 
	� 30 mL� �� THF� 4.79 mL(9.58

mmol, 1.5 equiv.)� 2 M LDA THF ��� ����

0 oC� ��� 	� 10�
 �� � �� ��� −78 oC

� ����. 5.0 g(6.39 mmol)� ���� 11� 20 mL

� �� THF� �	 ��� ��� ��� �� �

�� ���� 	� 1�
 ���� �� ��� 40 oC

� 	� 12�
 �� ����. �
� �� NH4Cl

���� ��� ���� LDA� ��� �� �


�� �� NH4Cl ���� ��� � CH2Cl2� ��

��. ��� ���� ���� �� �� ��� �

� �������� ���� 5.0 g� ��� 13Z�

13E� ���(��
 82%, 13Z : 13E=3.5:1).

13Z; IR(cm−1) 3000, 2951, 2836, 1728, 1611, 1585,

1513, 1464, 1439, 1302, 1249, 1211, 1173, 1068, 1033,

909, 826, 765, 710, 590, 548; 1H NHR(360 MHz,

CDCl3) 8.93(s, 1H, NH), 7.48(m, 4H, ArH), 7.33(m, 2H,

ArH), 7.24(m, 10H, ArH), 7.09(m, 2H, ArH), 6.87(m,

4H, ArH), 6.76(m, 4H, ArH), 6.43(d, J=6.87 Hz, 1H,

vinyl-H), 4.69(d, J=10.92 Hz, 1H, OCH2Ar), 4.49(dd,

J=6.7 Hz, 1H, CHOPMB), 4.41(d, J=11.2 Hz, 1H, OCH2Ar),

4.40(d, J=10.1 Hz, 1H, OCH2Ar), 4.33(d, J=10.9 Hz,

1H, OCH2Ar), 4.27(d, J=10.1 Hz, 1H, OCH2Ar), 4.18(d,

J=11.3 Hz, 1H, OCH2Ar), 3.94(brd, 2H, CHOPMB),

3.83(s, 3H, OCH3), 3.80(s, 3H, OCH3), 3.78(s, 3H, OCH3),

3.77(s, 3H, OCH3), 3.72(s, 3H, COOCH3), 3.58(dd,

J=9.9, 1.1 Hz, 1H, CH2OmmTr), 3.27(dd, J=2.4, 10.0

Hz, 1H, CH2OmmTr); 13C NMR(90MHz, CDCl3) 163.7,

160.2, 160.1, 160.0, 159.3, 155.1(ddd, J=37.9 Hz, CF3CO),

145.2, 145.1, 136.1, 131,8, 131.2, 131.1, 130.7, 130.5,

130.1, 129.8, 129.3, 129.2, 128.6, 127.7, 115.2(ddd,

J=286.7 Hz, CF3), 114.7, 114.5, 114.3, 113.9, 87.2, 80.6,

77.5, 75.3, 75.2, 73.2, 71.7, 62.8, 56.0, 55.9, 53.5; HRMS(Fab)

[M+1]+ calcd. for C54H54F3NO11 948.3570, found 948.3557.

13E; IR(cm−1) 3374, 3000, 2953, 2836, 1734, 1711,

1654, 1611, 1585, 1540, 1513, 1464, 1442, 13742, 1302,

1250, 1216, 1175, 1082, 1034, 911, 826, 796, 733, 710,

671, 648, 632, 591, 518; 1H NHR(360 MHz, CDCl3)



2005, Vol. 49, No. 1

�� ���� �� �� � ��� �� 61

8.12(brd, 1H, NH), 7.53(m, 4H, ArH), 7.38(m, 2H,

ArH), 7.37(d, J=8.4 Hz, 1H, vinyl-H), 7.24(m, 14H,

ArH), 6.87(d, J=6.4 Hz, 2H, ArH), 6.76(m, 6H, ArH),

5.23(dd, J=1.3, 8.5 Hz, 1H, CHOPMB), 4.71(d, J=10.7

Hz, 1H, OCH2Ar), 4.55(d, J=11.6 Hz, 1H, OCH2Ar),

4.55(d, J=11.6 Hz, 1H, OCH2Ar), 4.28(m, 4H, OCH2Ar),

3.91(m, 2H, OCH2Ar), 4.27(d, J=10.1 Hz, 1H, OCH2Ar),

4.18(d, J=11.3 Hz, 1H, OCH2Ar), 3.94(brd, 2H, CHOPMB),

3.83(s, 3H, OCH3), 3.79(s, 3H, OCH3), 3.78(s, 3H, OCH3),

3.74(s, 3H,COOCH3), 3.72(m, 1H, CH2OmmTr), 3.24(dd,

J=3.1, 10.3 Hz, 1H, CH2OmmTr); 13C NMR(90MHz,

CDCl3) 163.5, 159.2, 158.9, 158.5, 154.7(ddd, J=37.9

Hz, CF3CO), 144.6, 144.4, 135.9, 130,9, 130.5, 130.4,

129.9, 129.2, 128.7, 128.5, 128.3, 127.8, 127.7, 127.6,

127.1, 126.8, 123.3, 115.2(ddd, J=290.9 Hz, CF3), 113.6,

113.5, 113.3, 113.0, 86.1, 79.5, 77.8, 74.1, 73.8, 71.9, 71.0,

61.9, 55.2, 55.1, 55.0, 53.0; HRMS(Fab) [M+1]+ calcd. for

C54H54F3NO11 948.3570, found 948.3556.

Methyl (Z)-7-(methanesulfonyloxy)-4R,5S,6R-tris

(p-methoxybenzyloxy)-2-trifluoroacetylamino-2-

heptenoate(14Z)

4.9 g(5.2 mmol)� 13Z� 50 mL� ��	� �	

�� 477 uL(6.2 mmol, 1.2 equiv.)� CF3COOH� �

��. 0 oC�� 1�
 ���� � ��� ����

	�� 2�
 �����. �� NH4Cl ���� �

�� ethylacetate� ���� �� ���� ����

�� ��� ��� ���. ��� �� 2 g(3.0 mmol)

� ��� 15 mL� �� CH2Cl2� �	 �� 686 uL(9.0

mmol, 3 equiv.)� methanesulfonylchloride(MsCl)� 710

uL(9.0 mmol, 3 equiv.)� ���� ���. 45 oC��

12�
 ���� � �� NH4Cl ���� ���

CH2Cl2� ���� �� ���� ���� �� �

�� ��� �� �������� ���� 2.1 g

� ��� 14Z(52%)� ���. IR(cm−1) 3302, 3008,

2953, 2867, 2834, 1730, 1653, 1610, 1588, 1511, 1462,

1440, 1352, 1303, 1248, 1209, 1171, 1094, 1028, 973, 820,

759, 727; 1H NHR(360 MHz, CDCl3) 8.52(s, 1H, NH),

7.22(m, 2H, ArH), 7.12(m, 4H, ArH), 6.81(m, 6H, ArH),

6.51(d, J=7.4 Hz, 1H, vinyl-H), 4.64(dd, J=11.6, 2.4 Hz,

1H, CH2OMs), 4.60(dd, J=11.6, 2.4 Hz, 1H, OCH2Ar),

4.54(d, J=10.7 Hz, 1H, OCH2Ar), 4.46(d, J=10.6 Hz, 1H,

OCH2Ar), 4.45(d, J=11.2 Hz, 1H, OCH2Ar), 4.35(dd, J=11.6,

4.3 Hz, 1H, CH2OMs), 4.29(d, J=10.5 Hz, 1H, OCH2Ar),

4.22(d, J=11.3 Hz, 1H, OCH2Ar), 3.91(m, 1H, CHOPMB),

3.83(s, 3H, OCH3), 3.80(m, 1H, CHOPMB), 3.79(s, 3H,

OCH3), 3.78(s, 3H, OCH3), 3.74(s, 3H, COOCH3), 2.93(s,

3H, SO2CH3); 13C NMR(90MHz, CDCl3) 162.9, 159.7,

159.5, 159.4, 155.3(ddd, J=37.8 Hz, CF3CO), 132.2, 130.4,

130.0, 129.9, 129.5, 129.2, 128.7, 128.6, 127.4, 115.3(ddd,

J=294.3 Hz, CF3), 113.9, 113.8, 113.7, 79.1, 76.2, 74.7,

74.1, 72.1, 71.2, 68.5, 55.2, 55.1, 52.9, 37.6; HRMS(Fab)

[MNa]+ calcd. for C35H40F3NO12S 778.2121, found 778.2120.

Methyl 2-[2R, 3R, 4R-tris(p-methoxybenzyloxy)-

cyclopentylidene]-N-trifluoroacetyl-glycinate(15Z, 15E)

35 mg(0.0449 mmol)� 14Z� 5 mL� �� DMF

� �	 �� ���� 
	�� ��� 27.8 uL(0,0556

mmol, 1.2 equiv.)� 2 M LDA THF ��� ���. 7 oC

�� 8�
 ���� � �� 0 oC� 
	�� ��

5 mL� �� NH4Cl ���� ��� ethylacetate�

���� �� ���� ���� �� ��� ��

� ���. ��� ��� � TLC� ���� 12.2

mg(40%)� 15Z� 12.8 mg(41%)� 15E� ���.

15Z: IR(cm−1) 3311, 3001, 2953, 2837, 1730, 1612,

1586, 1514, 1464, 1438, 1302, 1249, 1209, 1173, 1124,

1073, 1033, 820; 1H NHR(360 MHz, CDCl3) 8.71(s, 1H,

NH), 7.25(m, 4H, ArH), 7.14(m, 2H, ArH), 6.86(m, 6H,

ArH), 4.83(dd, J=2.1, 6.9 Hz, 1H, CHOPMB), 4.77(d,

J=10.5, 1H, OCH2Ar), 4.61(d, J=11.8, 1H, OCH2Ar),

4.59(d, J=11.4 Hz, 1H, OCH2Ar), 4.46(d, J=10.5 Hz,

1H, OCH2Ar), 3.90(dd, J=6.9, 4.1 Hz, 1H, CHOPMB),

3.81(s, 3H, OCH3), 3.80(s, 6H, OCH3), 3.75(s, 3H, OCH3),

3.35(dd, J=19.1, 2.2 Hz, 1H, CH2), 2.60(ddd, J=18.9, 3.3,

0.2 Hz, 1H, CH2); 13C NMR(90 MHz, CDCl3) 162.8,

159.6, 159.5, 159.4, 157.0(ddd, J=37.8 Hz, CF3CO),

143.3, 129.8, 129.7, 129.6, 129.5, 129.0, 122.9, 115.0(ddd,

J=280.1 Hz, CF3), 114.0, 113.9, 113.8, 83.81, 82.5, 76.2,

73.0, 72.3, 72.2, 70.6, 55.3, 52.2, 32.7; HRMS(Fab)

[M+1]+ calcd. for C34H36F3NO9 658.2264, found 658.2245.

15E: IR(cm−1) 3275, 2996, 2938, 2845, 1730, 1612,

1514, 1466, 1436, 1302, 1249, 1210, 1173, 1105, 1070,

1033, 822; 1H NHR(360 MHz, CDCl3) 7.51(s, 1H, NH),

7.24(m, 4H, ArH), 7.17(m, 2H, ArH), 6.85(m, 6H, ArH),

5.09(d, J=3.3 Hz, 1H, CHOPMB), 4.57(d, J=11.7, 1H,

OCH2Ar), 4.53(s, 2H, OCH2Ar), 4.45(d, J=11.7 Hz, 1H,
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OCH2Ar), 4.40(s, 2H, OCH2Ar), 4.18(m, 1H, CHOPMB),

3.96(dd, J=3.4 Hz, 2H, OCH2PMB), 3.80(s, 6H, OCH3),

3.79(s, 3H, OCH3), 3.75(s, 3H, OCH3), 2.67(dd, J=6.6

Hz, 1H, CH2), 2.53(dd, J=18.4, 6.2 Hz, 1H, CH2); 13C

NMR(90MHz, CDCl3) 162.9, 159.3, 154.0(ddd, J=37.8

Hz, CF3CO), 141.3, 129.8, 129.7, 129.6, 129.5, 129.0, 121.0,

115.2(ddd, J=280.7 Hz, CF3), 114.0, 113.9, 113.8, 81.9, 80.5,

76.6, 76.2, 72.2, 71.6, 71.3, 55.3, 52.6, 35.0; HRMS(Fab)

[M+1]+ calcd. for C34H36F3NO9 658.2264, found 658.2245.

� �

����� ����� β ��� ��� ����
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