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Abstract:  A structurally novel, 2,3 “seco” analogue of fentanyl has been synthesized by a

short and efficient procedure. Central-analgesic activity was found to be ca. 30 times lower

than fentanyl but still several times higher than morphine.

Keywords : Fentanyl, open-chained analogues, central analgesics

________________________________________________________________________

  I    Introduction
 II    Results and Discussion
III    References

I    Introduction

Fentanyl [1,2] is a highly potent (50-100 X morphine) and clinically widely used narcotic

analgesic, Scheme 1. Although a large number of its analogues has been prepared so

far[1,3], including acyclic compounds like diampromide[2], to our knowledge an exact

open-chained analogues has not been synthesized yet. A significance of this compound is

to probe the steric requirements of µ opioid receptors and to provide better insight into the

structure-activity relationship (SAR) for fentanyl analogues.
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     FENTANYL  AND  SOME  OF  ITS  KNOWN  ANALOGUES
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II    Results and Discussion

Herein we report the synthesis of 2,3 “seco” fentanyl, 4, as outlined in Scheme 2. Methy-

phenethyl amine was condensed [4-7] with methyl acetoacetate at ~170o to yield keto-

amide 1. This intermediate was reductively  aminated [8] with aniline using Zn dust in

acetic acid, to afford anilino-amide 2. Reductive deoxygenation of the amide function [9]

with diborane generated in situ (NaBH4, BF3
.Et2O) cleanly furnished diamine 3. The

synthesis was completed by acylation of the secondary amine function with propionyl

chloride, followed by the precipitation of  monooxalate salt.



Pharmacological testing of 4, as monooxalate salt, (rat tail withdrawal test) shown that  the

central analgesic activity was ca. 30 times lower then fentanyl, but 5-10 times higher then

morphine. Effective dose (ED50) was found to be 0.35mg/Kg (confidence limits 0.22 -

0.57), compared to 0.011 mg/Kg for fentanyl citrate and 3.15 mg/Kg for morphine

sulphate[10]. This finding strongly suggests  the influence of the steric factor upon the

central-analgesic activity and in particular, the importance of the piperidine ring as a key

pharmacophore. Nevertheless, the open chained analogue (which has the structure of 1,3

diamines) can still coordinate effectively with µ receptors, causing a high level of

analgesia.

Selected spectroscopic data are presented in the Table.

A more general method for the synthesis of 2,3 “seco” analogues of fentanyl is currently

being investigated and will be published in a due course.
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Table. Selected spectroscopic data for the synthesized compounds.

No COMPOUND IR 1H NMR 13C NMR MS
1

O O

N

Ph

Me

1

����� ����� 	
���
	���� 	���� 	����
	���� 	���� 	����
	���� 	���� 	����
	���� 	�	�� 		�
�
	���� 
�	� 
��


��� ������� �� ��������
��������


��� ������� �� ��������
��������
�	���� ������ ������ ����
�
������ ������ ������ ���
��
����
� ������ 	������
	������ 	���	�� 	������
	���
�� 	�
���� 	���
��
	������ 	������ �������
����
�

��� �� 	� 	��!

2

O

N

Ph

Me

NH
Ph

2

����� ����� ���	�
����� ����� 	����
	���� 	���� 	����
	���� 	���� 	����
	�	�� 	���� 		���
		��� 		��� 	����
	�
�� 	���� 
���
���


��� ������� �� ��������
��������

	�	� �"� �� ���� #$�!� 	���
�"� ���� #$�!� ����% ��	� ��!�
����% ���	 ��!� ���� �""� ���
���� ��� 	���!� ��
�% ����
��!� ���	 ��� #$�!� ���� ���
#$�!� ���� ��� 
��!� ���� ��"�
��� �� ��� 
��!� ����% ��	�
��!� ����% ��
� ��� �$��!�

���% 
��
 ��� 
$��!


����� ����&��'��
�(������
������ ���
�� ������ ������
����	� ������ ���	�� ����
�
����
� ������ �	����
		����� 		
�	�� 	������
	���
�� 	������ 	���
	�
	������ 	����	� 	����
�
	�
���� 	
����� 	
	�	�

��
 �� 	� 	��!
�		 �� 	�� 	�!
��� �� �
� �!

3

NR'R"

NH
Ph

3

����� ����� �����
����� ����� ���	�
����� ����� 	����
	���� 	���� 	��	�
	�
�� 	�	�� 	����
		�	� 		��� 	�
��
	���� 	��	� ����

��� ���

	�	� �"� �� ���� #$�!� 	���
�)� �� ���� #$�!� ���
 ��� ��
#$�!� ���� ��� �� ���� #$�!�
����% ���� ��� 	$!� ��
�%
���� ��� �$!� ���� �*�� ���
	$!� ���� �*�� ��� 	$!� ����
�"� �� 
��� � �%$��!� ���� ���
�� 
��� 	 �%$��!

����
� ���
�� ������ ����	�
�
���� ������ ������
		����� 		����� 	������
	������ 	������ 	���		�
	������ 	�
�
	

	�	 ��%�	� ��!
��� �� 	� 	��!

4

N

N

Ph

Ph

O

Et

4

����� ���
� �����
���	� ����� �
���
	��
� 	���� 	����
	���� 	���� 	�

�
	���� 		�	� 	����
	�

� 	���� 	����

��� 
��� � 
��

	��� ��� �� 
��� #$�!� +	���
�#$�!� 	���% 	��� ��� 	$!�
	���% 	��� ��� 	$!� 	��� �)�
�� 
��� #$�!� ���� ��� �%
#$�!� ����% ���� ��� �$!�
��
�% ���� ��� �$!� ����
�)��'�� �� 
��� #$!� 
��
%

��� ��� 	�$��!

���� �#$�!� 	���� �#$�!�
���	��#$�!� ������#$�!�
������#$�!� �	�
��#$�!�
������#$!� ����	�#$�!�
����	�#$�!� 
	����
�
	�
�
�� 	�
��
� 	������
	������ 	������ #$����
	������#��!� 	����� �#��!�
	
�����#,-!

��� �� 	� 	��!

MS spectra were recorded with Finigan-Math instrument, model 8230, using chemical ionization (i-butane); 1NMR and
13C NMR spectra were recorded with Varian-Gemini instrument, at 200 and 50 MHz respectively, with TMS as internal
standard and CDCl3 as solvent. IR spectra were obtained with Perkin-Elmer FT IR 1725X (film). All the samples were
homogeneous acc. to cap. GC (column DB-5).
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