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Towards new DPP-4 inhibitors

DPP-4 Inhibitor (artificial drug)
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Incretin (glukagon like peptide 1, intestinal cells) 

Insuline 
(peptide hormon/pankreas) 
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(peptide hormon/pankreas) 

Level of glucose in blood

decreases increases

inhibits releasestimulates release

degradates

inhibits

Wikipedia: DPP-4 plays a major role in the metabolism of glucose

Furthermore, it appears to work as a suppressor in the development of tumour growth.

Nausea, diarrhea, headaches, and dizziness are common with both of the available GLP-1 receptor agonists.

Upper respiratory tract infections, nasopharyngitis, and headaches are common with the DPP-4 inhibitors.
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Glukagon like peptide 1 agonists

GLP-1 agonists (artificial drug)

Incretin (glukagon like peptide 1, intestinal cells) 

acts like

Exenatide (2005, Byetta/Bydureon, Astrazeneca)
(peptide, synthetic version of a hormone found in the saliva of the 

Gila monster (lizard) )

Liraglutide (2010, Victoza, Saxenda, Novo Nordisk)
(peptide, derivative of human GLP-1)

Lixisenatide (2013, Lyxumia, Sanofi)
(it is derived from the first 39 amino acids in the sequence of the 

peptide found in the Gila monster, omitting proline at position 38 and 

adding six lysine residues)

Albiglutide (2014, Tanzeum, GlaxoSmithKline)
(GLP-1 dimer fused to human albumin (globular peptide) )

Dulaglutide (2014, Trulicity, Eli Lily)
(GLP-1-Analog, 90% similarity to human GLP-1, modified to resist

DPP-4 enzyme)
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DPP-4 enzyme

DPP-4 is a serine protease, selectively 

cleaves two amino acids from GLP-1, 

which has proline in the second position

Function:
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DPP-4 inhibitor

Function:
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Towards new DPP-4 inhibitors

DPP-4 Inhibitors (commercial drugs)

Sitagliptin (2006, Merck, Januvia)

Vildagliptin (2007, Novartis, Galvus)

Saxagliptin (2009, Novartis, Onglyza)

Linagliptin (2011, Eli Lilly Co and Ingelheim

Boehringer, Tradjenta)

Anagliptin (2012, Sanwa Kagaku Kenkyusho

Co., Ltd. and Kowa Company, Ltd.)

Tenegliptin (2012, Japan)

Alogliptin (2013, Takeda Pharmaceutical

Company)

Gemigliptin (LG Life Sciences, development)

Dutogliptin (Phenomix corporation, phase 3)
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Similarities

DPP-4 Inhibitors (commercial drugs)

Vildagliptin (2007, Novartis, Galvus)

Saxagliptin (2009, Novartis, Onglyza)

Anagliptin (2012, Sanwa Kagaku Kenkyusho

Co., Ltd. and Kowa Company, Ltd.)

Dutogliptin (Phenomix corporation, phase 3)
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Design your own DPP-4 inhibitor
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Vildagliptin analogs

commercially available

Analogs:

original structure bioisoster 1 bioisoster 2

Preparation:
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Disubstitution pattern on adamantane

Stereoisomers:

Properties of adamantane unit:
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Synthesis of 1,2-disubstited adamantane derivatives

Previous examples:

Synthesis with cage opening step:
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1,2-disubstitution pattern on adamantane

Retrosynthesis of the desired motif:

C-H functionalizations:
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Development of sulfonamide insertions
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Metal catalyzed nitrenoid insertion

Catalytic cycle:

Rh2(OAc)4:
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If the insertion is slow then nitrenoid oxideses the amide

15
Perry R. H.; Cahil III, T. J.; Roizen J. L.; Du Bois J.; Zare R. N. PNAS, 2012, 109, 18295-18299.



Scope
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Cleavage of the sulphonamide moiety

MeEt2N + LiAlH4 Li3AlH6+

in toluene
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Resolution of enantiomers
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X-ray of the salt



Purity control
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Synthesis of Vildagliptin analoga
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X-ray of the salt

with mandelic acid



Derivatisation reactions
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