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Abstract: The emergence of multidrug-resistant tuberculosis as well as the increasing 

failure of the BCG vaccine to protect humans against TB have prompted investigations 

into alternative approaches to combat these problems by exploring novel bacterial drug 

targets and vaccines. Phosphatidylinositol mannosides (PIMs) are biologically important 

glycoconjugates and represent common essential precursors of more complex 

mycobacterial cell wall glycolipids including lipomannan (LM), lipoarabinomannan (LAM), 

and mannan capped lipoarabinomannan (ManLAM). Synthetic PIMs constitute important 

biochemical tools to elucidate their biosynthesis, reveal their interactions with host cells, 

and investigate their function as potential antigens and/or adjuvants for vaccine 

development. Here, we report the efficient synthesis of all PIMs including 

phosphatidylinositol (PI) and phosphatidylinositol mono- to hexa-mannoside (PIM1 to 

PIM6). The robust and practical synthetic protocols were developed by utilizing bicyclic 

and tricyclic orthoesters as well as mannosyl phosphates as glycosylating agents. Rapid 

and scalable syntheses of mannoside building blocks involved orthoesters as key 

intermediates and glycosylations of mannosyl phosphates reliably resulted in excellent 

yields and selectivity. Each synthetic PIM was equipped with a thiol-linker for 

immobilization on surfaces and carrier proteins for biological and immunological studies. 

The synthetic compounds were immobilized on a glass slide microarray and were 

recognized by the dendritic cell specific intercellular adhesion molecule-grabbing non-



 

integrin (DC-SIGN) receptor in a specific manner. Immunization experiments in Balb/c 

mice with the synthetic PIMs coupled to the model antigen keyhole-limpet hemocyanin 

(KLH) highlight the potential of synthetic PIMs to serve as immune stimulators. 
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