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Please provide mechanism for the following transformations:

1 An interesting transformation catalyzed by N-Heterocyclic carbenes. Note that one
of the oxygen atoms in the product comes from carbon dioxide.

X ~-CHO 10 mol % IMes,2 eq Cs,CO3, 1 atm CO, 1N HCI Xx-COOH
©N DMF, rt, 72h ©/V

92%

IMes (\ﬁfMes
M N~
es cl
C)
2
OH HO
PhMe, reflux
COOH PhCHO
i A
’ ® St ()
1.5 1e 1.5eq
ed a slow addition 91%
3

N PhMe, 80°C
2eq CH,(CO,Me) 5%AgOTf

h

~—_COOMe
COOMe

4
/<Z\ zT

91%

4  Also give the relative stereochemistry within the product structure
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