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Introduction
Heart failure (HF), called the terminal stage of varied vessel 

diseases, is characterized by poor prognosis and high mortality1. HF 
in the main happens in old patients aged over sixty years, generally 
in younger patients UN agency survive acute infarction (MI). though 
there are goodly advancements within the treatment of HF with 
reduced ejection fraction (HFrEF) employing a combination of many 
drugs2, management of HF remains associate degree uphill battle, as a 
result of the decline in mortality is levelling off beneath the prevailing 
treatments, and clinical treatments for HF with preserved ejection 
fraction (HFpEF) area unit lacking3. Recent clinical trials showed that 
2 medicine sodium-glucose cotransporter two (SGLT2) inhibitors, 
dapagliflozin (DAPA) and empagliflozin (EMPA), considerably 
scale back mortality and also the would like for hospitalization, 
and improve quality of life in HFrEF patients with and while not 
diabetes4, significantly, the clinical outcomes of HFpEF patients were 
ameliorated to the same extent with HFrEF patients by the treatment 
of the SGLT2 inhibitors, despite the presence or absence of diabetes6,7. 
This powerfully vessel advantages of SGLT2 inhibitors in chronic HF 
patients firmly established this drug category because the fourth pillar 
of HF medical therapy.

The vessel outcomes of patients while not polygenic disease 
recommend that cardioprotective mechanism of SGLT2 inhibitors is 
freelance of the background glucose-lowering programme. However, 
the molecular mechanism underlying this cardioprotective profit isn’t 
absolutely elucidated. Additionally, though well tolerated, SGLT2 
inhibitors area unit related to associate degree accrued risk of sex organ 
mycotic infections and diabetic ketoacidosis9. What’s a lot of, despite 
their tried efficaciousness and endorsement by skilled society, SGLT2 
inhibitors area unit underused in clinical practice. Their initial glucose-
lowering indication might have obstructed uptake by cardiologists, 
thanks to the considerations concerning hypoglycaemia, overstepping 
therapeutic boundaries, or eager to regulate alternative polygenic 
disease medications. Therefore, it’s necessary to conduct structural 
repurposing of SGLT2 inhibitors to weaken SGLT2 inhibition elicited 
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Abstract
Sodium-glucose cotransporter two (SGLT2) inhibitors are reapproved for heart condition (HF) medical aid 

in patients with and while not polygenic disorder. However, the initial glucose-lowering indication of SGLT2i has 
obstructed their uses in vas clinical follow. A challenge of SGLT2i then becomes the way to separate their anti-
HF activity from glucose-lowering side-effect. to deal with this issue, we have a tendency to conducted structural 
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in protoplasm Na+ and Ca2+ concentrations, thereby assuaging 
mitochondrial dysfunction. Our previous study more discovered that 
EMPA restrained the activity of NHE1 in cardiomyocytes to mediate 
excessive autophagy elicited by anemia and aldohexose deprivation 
(GD) found that viscus late Na channel current (late-INa) may be a 
potential molecular target of SGLT2 inhibitors within the heart. EMPA 
may inhibit the late-INa to cut back the atomic number 20 disturbances 
and also the activation of NLRP3 inflammasome. As was mentioned 
on top of, the upregulation of nutrient deprivation pathways by the 
treatment of SGLT2 inhibitors is additionally ascertained within the 
isolated cardiomyocytes cells15, that supports a right away impact 
on the guts. In general, the said studies ensure that SGLT2 inhibitors 
alleviate HF partially by regulation associated pathways freelance of 
SGLT2, suggesting the potential of rational structural repurposing of 
SGLT2 inhibitors to beat their glucose-lowering side-effects while not 
touching anti-HF activity [8-10].

Although commonplace medical aid medication ar on the market 
for patients, HF remains a significant public health challenge, and its 
incidence remains increasing, leading to a good monetary burden to 
society. Therefore, there’s a growing want for the event of medicine 
with new modes of action and sturdy vas edges for HF medical aid. The 
drug repurposing of SGLT2 inhibitors provides a replacement category 
of medicine for treating HF. However, the SGLT2 repressing properties 
of this category medication bring some inconvenience in clinical 
follow, like glucose-lowering result that has seemingly obstructed 
their uptake by cardiologists, symptom that increase the danger of sex 
organ mycotic infections. Structural repurposing has been known as 
an efficient strategy to beat the constraints caused by action of initial 
target.

In this work, we have a tendency to initial consistently changed 
the structure of EMPA to enhance its cardioprotective results and 
eliminate its glucose-lowering effect. Among forty derivatives, JX01 
that was generated by methylation of C2-OH of the aldohexose ring 
exhibited protecting effect against GD-induced cardiomyocytes injury. 
though there are studies within the literature showing no variations 
in plasma aldohexose between placebo- and EMPA-treated teams in 
non-diabetic models of HF, and no influence on plasma aldohexose 
concentration in subjects while not T2DM30, our knowledge showed 
that EMPA considerably minimized abstinence plasma aldohexose in 
non-diabetic mice in a very short time once administration, whereas 
JX01 hardly affected plasm aldohexose levels at a similar dose of 
EMPA. The methylation of C2-OH of the aldohexose ring clearly 
reduced the binding ability between JX01 and SGLT2 one hundred 
nmol/L for SGLT2 inhibition), leading to considerably lower symptom 
compared with EMPA, that’s liable for diminished glucose-lowering 
result of JX01. Besides, JX01 avoiding symptom may scale back the 
potential of sex organ mycotic infections and keto-acidosis, which 
might occur with SGLT2i. To be pleased, JX01 at dose of ten mg/kg 
showed vital cardioprotective effects in ISO-induced HF mice model 
that was reminiscent of that of EMPA at thirty mg/kg. Significantly, 
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