
Synthesis  And Pharmacologica l  Screening Of 
Novel  P iper ine Analogs  For  Potent ia l  In V itro 
Protect ion From Endoplasmic Ret iculum Stress

Abstract : 
Background: The endoplasmic ret iculum (ER) is  the chief  organel le  involved in protein homeostas is . 
Per turbat ions to  the ER protein folding machiner y caused by hyper l ipidemia, hyperglycemia or 
hypoglycemia has  been shown to tr igger  ER stress  and act ivate  the unfolded protein response (UPR) 
as  a  defense mechanism. Accumulat ing evidences  impl icate  the role  of  ER stress  in  the development of 
chronic  kidney disease. Thus there  i s  an urgent  need for  novel  compounds, which have the abi l i t y  to 
amel iorate  ER stress  to  t reat  or  prevent  any organ damage. Among the natura l  compounds, piper ine and 
i ts  analogs  have been repor ted to exhibit  mult iple  pharmacologica l  act iv i t ies , however, the ef f icacy of 
piper ine and i ts  analogs  against  ER stress  in  kidney ce l l s  i s  s t i l l  unknown. Thus, the goal  of  the current 
s tudy i s  to  synthesize  a  range of  piper ine analogs  and screen them for  pharmacologica l  act iv i t y  to 
re l ieve  ER stress  us ing an in v i t ro model  of  tunicamycin-induced ER stress  in  rat  renal  proximal  tubular 
(NRK-52E) ce l l s . Methods: To per form a structure-act iv i t y  re lat ionship study, severa l  piper ine analogs 
were prepared us ing piper ic  ac id as  a  s tar t ing mater ia l . The structures  of  the obtained compounds were 
confirmed by l iquid chromatography-mass  spectrometr y  (LC/MS), di f ferent ia l  scanning ca lor imetr y 
(DSC), four ier  t ransform infrared (F T-IR) and nuc lear  magnet ic  resonance (NMR). The in v i t ro ER 
stress  model  was  developed us ing tunicamycin. Results : Severa l  piper ine analogs  were synthesized and 
their  s t ructures  were e lucidated.  The pre l iminar y f indings  indicate  that  exposure to  tunicamycin induces 
the express ion of  ER chaperone GRP 78 in NRK-52E cel l s . The MT T assay confirms the reduct ion in 
ce l l  v iabi l i t y  even with a  low concentrat ion of  1  ug/mL of  tunicamycin for  15 minutes . The developed in 
v i t ro model  wi l l  be  used to evaluate  the ef fect  of  piper ine analogs  on ER stress  markers . Conc lus ion: The 
synthesis , s t ructura l  e lucidat ion and the resul ts  of  the pre l iminar y screening of  se lected piper ine analogs 
wi l l  be  presented.  
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