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Synthesis of Danuglipron: An Orally Available GLP-1R 
Agonist

Significance: The glucagon-like peptide-1 recep-
tor (GLP-1R) is a well-known target, playing a key 
role in metabolic health. Peptidic agonists have 
been approved for the treatment of type 2 diabetes 
and obesity. Danuglipron is the first orally available 
small-molecule GLP-1R agonist showing to de-
crease glucose levels in humans. A phase 1 clinical 
study has recently been completed.

Comment: A transformation of interest in the 
synthesis of danuglipron is the saponification of the 
methyl ester J to the corresponding acid in the pen-
ultimate step of the synthesis. Extensive evaluation 
of various conditions revealed that TBD is a suitable 
base for the chemoselective production of the acid 
without hydrolysis of the nitrile moiety.
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1. NaOH (2 M in H2O, 5 equiv)
    MeOH, 60 °C, 5 h

2. DCE, 105 °C, 2 h
    then MeOH–H2O 4:1, 4 h
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45% yield 88% yield* white solid
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91% yield*

Buchwald–Hartwig etherification
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off-white solid

colorless oil

pTSA•H2O (2.6 equiv)
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94% yield*
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Pd/C (10% w/w),
H2 (35 psi)

MeOH–THF, r.t., 4 h

orange solid
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>99% yield*

(MeO)3C Cl
(1.1 equiv)

pTSA•H2O (5 mol%)

THF, 40 °C, 1.5 h

83% yield*
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off-white solid

D (1.0 equiv),
K2CO3 (5.0 equiv),
MeCN, 50 °C, 2 h

92% yield*
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1. TBD (2.1 equiv)
    MeCN–H2O, r.t., 24 h
    then FCC (90%)

2. Tris (aq, 1.0 equiv)
    1-PrOH, 60 °C to r.t., 2 h

88% yield
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•Tris

danuglipron, tris salt

TBD Tris

white solid

* indicates a product used w/o
 further purification in the next step
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