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In October 2022, 
Pfizer acquired 
Global Blood 
Therapeutics (GBT)
Boosting its portfolio in the rare 
hematology space & acquiring 
compounds to treat sickle cell 
disease (SCD)



Some background:

In 2019, the FDA 
approved GBT’s Oxbryta
(voxelotor), a first-in-
class HbS polymerization 
inhibitor to treat SCD



GBT-601 is a 2nd gen HbS polymerization inhibitor 
that aims to be best-in-class
Voxelotor was the first-in-class drug
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Brief biology refresh: role of HbS polymerization in SCD
3 main isoforms of Hb
➤ HbA: major isoform in adults. Consists of 2 

alpha and 2 beta chains
➤ HbA2: minor isoform in adults. Consists of 

2 alpha and 2 delta chains.
➤ HbF: predominant isoform in fetuses

HbS is when there is an E6V SNP in at least 
1 of the beta chains of HbA. 

Under low O2 conditions, HbS polymerizes 
to form fibrous precipitates. This can lead to 
hypoxemia, ischemia, pain, necrosis, etc.



GBT’s HbS patent landscape
1 solid dosage form, 4 composition of matter

No. Title Publication No. Priority Filing Publication

1
Modulators of hemoglobin for 

the treatment of sickle cell 
disease 

WO2020072377A1 Oct. 1, 2018 Sep. 30, 2019 Apr. 9, 2020

2

2-Formyl-3-
hydroxyphenyloxymethyl 

compounds capable of 
modulating hemoglobin

WO2020106642A8 Nov. 18, 2019 Nov. 18, 2019 May 28, 2020

3 Modulators of hemoglobin WO2021202284A1 Mar. 31, 2020 Mar. 26, 2021 Oct. 7, 2021

4 Methods of making a modulator 
of hemoglobin WO2022241286A1 May 14, 2021 May 13, 2022 Nov. 17, 2022

5 Solid forms of a modulator of 
hemoglobin WO2022241278A1 May 14, 2021 May 13, 2022 Nov. 17, 2022



Huge tip: Solid forms patent (‘278)
Includes a structure (Compound 1) but still need to verify that this is is indeed GBT-601



Solid forms ISR cites 
example 7 in the 
composition of matter 
patent (‘643) for more 
info on “Compound 1”



However, ISR is wrong and example 8 in ‘642 is 
actually the same structure as “Compound 1”
Pyradinyl vs. pyrazinyl

Solid forms patent
WO2022241278A1



Summary of biology data for example 8 in the 
composition of matter (‘642) patent. 
These are potential clues for verifying whether this is indeed GBT-601

Pages 180-184

PK in S-D rats



Now that we have a structure in mind, let’s move 
beyond patents. 

First stop: the Global Substance Registration System
(GSRS)

The GSRS database was created by NCATS and contains registered active pharmaceutical 
ingredients (APIs) under clinical investigation. But not all APIs in clinical trials are in this 
database!



Today, we are lucky! 
GBT-601 is in the GSRS.



GSRS is helpful because it shows the other code 
names associated with GBT-601. 
Here, we find the FDA orphan drug code 877122.



Clicking on the “877122” hyperlink returns the FDA 
database for orphan drug designations & approvals.
We can see the IUPAC name for GBT-601!



Plugging the IUPAC name into ChemDraw “Name to 
Structure” returns the same structure as Compound 
1 in the solid forms patent 
(S)-2-hydroxy-6-((4-(2-(2-hydroxyethyl)nicotinoyl)morpholin-3-yl)methoxy)benzaldehyde
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2x verification: plug in the UNII code into PubChem 
UNII code can be found at the top of the GSRS search result. Search “UK749B4S16” as text in 
PubChem.



PubChem corroborates ChemDraw IUPAC search



Therefore

Example 8 in ‘642 = Compound 1 in ‘278 = GBT-601
Turns out, the patent work was only somewhat relevant for this case!!
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Questions?
Email: victoriacyanide@gmail.com
Twitter: @victoriacyanide

mailto:victoriacyanide@gmail.com

