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DEVELOPPMENT OF SOLID-PHASE SYNTHESIS TO ACCESS PEPTOID OLIGOMERS 
CONTAINING CROWDED TERT-BUTYL SIDE CHAINS. 
 

Zacharie Bordas1, Olivier Roy1, Sophie Faure1, Claude Taillefumier1 

Université Clermont Auvergne, Clermont Auvergne INP, CNRS, ICCF, F-63000 Clermont−Ferrand, 
France 

 

  

In 1992, peptoids, a new class of biotic foldamers emerged [1]. Peptoids, i.e. N-substituted glycine oligomers, 

represent a unique class of protease-resistant peptidomimetics that closely resemble peptides. However, 

substitution of the amide nitrogen reduces the ability to form intramolecular hydrogen bonds and, 

consequently, the factors governing peptoid folding are different. Tertiary amide bonds in peptoids generally 

exist as cis- and trans-isomers in equilibrium. The adoption of stable secondary structures relies on the ability 

to control this equilibrium, which in turn depends to a very large extent on side chain chemistry (electronic 

factors, steric hindrance, ability to form hydrogen bonds). Our group has enriched the peptoid toolbox by 

proposing several cis-inductive side chains, and in particular the tert-butyl side chain [2]. Steric hindrance of 

the tert-butyl group has a profound effect on the cis/trans isomerism of the peptoid-amide bond, which 

adopts an exclusively cis geometry. This side chain has already shown its ability to strongly stabilise 

polyproline I(PPI)-type helices [3]. However, steric hindrance of the amino group of the NtBu unit has so far 

limited its incorporation using solution-phase protocols. Here, we report the first solid-phase syntheses of 

peptoids containing NtBu units, using a modified submonomer protocol. To demonstrate the effectiveness 

of this new protocol, we synthesized a series of homooligomers with up to 12 NtBu units and applied it to 

the synthesis of various peptoid oligomers with sterically demanding NCα-gem-dimethyl side chains (mimics 

of proteinogenic side chains) [4]. 

 
Figure 1: General scheme of solid-phase synthesis to obtain oligomers containing tert-butyl enclosed lateral 
chains 

 
[1] R.J. Simon, R.S. Kania, R.N. Zuckermann, et al. Proc Natl Acad Sci., 1992, 89, 9367-9371.  
[2] O. Roy, C. Caumes, Y. Esvan, C. Didierjean, S. Faure, C. Taillefumier. Org Lett. 2013, 15, 2246-2249.  
[3] M. Rzeigui, M. Traikia, L. Jouffret, A. Kriznik, J. Khiari, O. Roy, C. Taillefumier. J. Org. Chem. 2020, 85, 

2190-2201. 
[4] R. Shyam, L. Nauton, G. Angelici, O. Roy, C. Taillefumier, S. Faure. Biopolymers. 2019, 110,  
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R��������� ���� ��������� �������� uR�R������ ��k� R� C��k�R�%� �R���k��� ��,�� ��� k��k����R���� R�� ���
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:� : &:� �&: �"  "�: ���  � %�" ��" ��F"�:��  �� F��F�� ": ��� �% F��F�"���� :�� "�%":F �"' (���� :� �� g.c� F:�
:��� -� ����  � %�" ��" (�"�%' �"��*:-�� &: �" -' ����� "�:F ��� ��'��� �(�F��� #P.r$  � ���":�� ��� �%  �� �"�:��F
(���� :� �  �: F:��� -� ��� "�'�� -' F�:���F:� ��:��� P.r &��� (:" �F�(: � �� : ���":�: ��� F�:�� &� �  �� (���� :� �
 � -"�:* � ��&� �� �� F��(�� � ����":��+: ��� �� :F������� g.c� :"�  "�����"  �:� ���" :��  ���  ���" ��:�� �� ��"�
:�� ��"� F������ G�&���"�  �� ��F�:����� -����� ��� g.c� "��:�� ,�� � ��*��&�  �  ��� �:' -�F:��� �%  ��
��"' �: �"� �%  �� P.r-  ���" ���� "�:F ��� '�

.�" &�"* %�F���� �� ������(��� :�� ��� :-��  � ���� ��%�"�: ��� "��:"����  �� ("���F ��� �%  �� P.r ���" ��� ��"���
:� g.c� )��� �� ��� &���� ���� ��� � �� :  ��(�":� "����� ��� �%  �� F��F�� ": ��� �%  �� P.r �� : ���� ���  �"����
 �� ��� �% �(�F�%�F %���"��F�� ("�-��  �: "�:F &� � : �(�F�%�F �(�F���� L' �:����  ��(�":� ��%�"�: ���� :� ����� ���
�% : �(�F�%�F P.r F���� -� �� �F ��� ������ ������ ��  �� ���":�: ��� (: �&:'�  �� ��F�:��� �F :(("�:F� �%  ��
���":�: ��� :�� �:�' ��"� �� :����

g�����  �� P.r :F ��� ������  � ���":�� (���� :� �  �� �'�"��'� ":��F:� #.G/$ �� �% (:" �F��:" �� �"�� � g� -���� ���
�%  �� ��� "�:F ��� �% :��  �� P.r� � � ��"' ���" ��%� ��� "����"� ��%%�F��  �� ���� �%�F: ��� :�� ,�:� �%�F: ��� ("�F���
&� � :  ":�� ���:� �� ��� ����� ("�-��� )��� ���  �  �� ������(��� �% : ��� �0:(("�:F� �� ���� &��"�  �� ":��F:� ��
%�"��� :�������� � � �(�F�%�F ("�-� �� : ��(:": � "�:F �" %"��  �� �:�� g.c�

1�" ��:�(��� &��� � ��'���  �� (�"����� (�� ��'��� #G2.2 3 wp 6 2 .G/$� ������  �� ("�-� :��  �� �"":��: �� ���� ���
��0�� � ("����  � -� ���%%�F��� "��:"����  �� ,�:� �%�F: ��� �% .G ":��F:�� g�  ��� g.c ���� �� ("���F� : �� �% .G/� :
��"' ��:�� (�" ��� &:� "�:F ��� &� �  �� ("�-�� ������ : &�:* ����:�� )� -'(:��  ��� ���� : ���� &� &���� �"":��: � -� �
 �� ("�-� :��  �� (�"����� ��  �:  �� �'�"��'� �� %�"��� :��������  �� ("�-� :�� F:� "�:F ��F� ��"� �:���' :�� ��
�"�: �" :���� �� )��� ("���� ��FF���%�� :��  �� ����:� &:� �"�: �' ��("���� ���� %�" ��& ("���F ��� g.c��
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k�������	
�����
)��� &�"* &:� ��((�" �� %��:�F�:��' -' : ��F �":� rF���:"���( �%  �� wEg�



r����1��	
�� �� �Fool ��
�	��� �� 1���� ����

���������� 	
�	���
 ��
	���� ��������� ��� ��� �����	� �� �	��p��	����� ��
�	���

/������� JvqHs 5��� yf0.)vRHs y������ 2.P0yfkHo
sgt ����	
��� ��	
���� ���	
��	l ��	
���� ���	
��	 ���l ����l ����l �mRIuuu ��	
����m�	

 �!l �
 �"	o

(����� �����M���� �� ���!��� �� ��"��� #��"������s !��"� �� !���� "� $������"��� �� ��������� ��"� ��� !��"� ��s
#�� �s ��!������ �� "���� ��%�s  �� &� ��$���� �� �� ��!��"� � Gyx�s H )� "� m ��i �� ����!��"� � Gkx�s H "� HLLL ��i
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