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Results

This project investigates the methods of adding 2-mercaptopyridimine using three different 
methods of synthesis to a benzylated mannose on C-1. 
 These methods aim to solve the issue of epoxide formation and the mannose molecule 
returning to its original form, as well as producing the desired product in substantial amounts. 
Ultimately, a mannose with the appropriate leaving group can be used in future glycosylation 
reactions that further investigate alpha and beta selectivity.
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Proposed Solutions

The Problem

• Method 1: unsuccessful in 
attaching the leaving group

• Method 2: shows promise but 
obtaining high yields remains a 
concern

• Method 3: was tested in previous 
research on glucose and was 
successful. This method remains as 
an alternative if future work 
proves to be unsuccessful using 
the second method

Scheme 1. Previous reactions on mannose that lead to epoxide formation.

Scheme 2. Mechanism of epoxide formation and return to mannose as denoted 
by red arrow in figure 1. 

Previously, viable glycosyl donors 
were synthesized by protecting 
carbons 2, 3, 4, and 6 with acetyl 
groups (1). Carbon 1 was 
brominated (2), and the desired 
leaving group was added (3) 
(figure 1). 
 Compound 3 was then subjected 
to acetyl deprotection. Upon 
completion of the reaction, the 
target compound (4) was not 
obtained. The final product 
resulted as compound 1. 

Future Work

Conclusion

Method 1: Bromination

Method 2: Hydrolysis and 
acetylation 

Three methods of synthesis have 
been proposed to solve the issue of 
epoxide formation. 

The benzylated mannose is 
brominated at C-1, leaving an 
active site for the leaving group to 
attack. A potassium salt of 2-
mercaptopyridimine is necessary 
for the reaction to proceed.  

Once the leaving group is added, a 
glycosylation will be performed to 
investigate the stereoselectivity and the 
impact of hydrogen bonding on that 
stereoselectivity. 
 Reactions that result in alpha and beta 
mixtures of product will be used to 
determine the stereoselectivity of future 
reactions.

Scheme 7. Previous reactions on mannose that lead 
to epoxide formation.

Scheme 3. Bromination of C-1, then introduction of leaving group. 

Scheme 4. Hydrolyzed, acetylate C-1, then introduction of leaving group.

Method 3: Acetylation and 
benzylation of C-2

Mannose is acetylated, and C-2 is 
brominated. The brominated C-2 
is pushed off by CAN, leaving 
an active site for the leaving 
group to attack. 

Figure 1. Proposed hydrogen 
bonding mechanism

Scheme 5. Acetylated, brominate C-1, then introduction of leaving group. 

• The most successful method has 
been the second method, while 
there are still some issues regarding 
yield and possible alpha and beta 
mixtures
• Alpha and beta mixtures will 

be used later in future work
•  Method 3 remains as a future path 

if it provides higher yields than the 
second method. Because the 
reaction hasn’t been tested on 
glucose, further experiments are 
required. 

Instead of bromination, C-2 is 
hydrolyzed then acetylated. 
BF3/Et2O pushes acetyl group off 
and leaves an active site for the 
leaving group to attack.
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The failure in the reaction can be 
seen in figure 2. As the acetyl 
groups are removed, the oxygens 
become highly negative (5). The 
oxygen at C-1 gains stability by 
attacking C-1 by forcing off the 
leaving group forming an epoxide 
(6) then subsequently reopens to 
alcohol groups compound 1. 
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