
Cyclic boronic acids as beta-lactamase inhibitors
 

A. Parkova  1  , C. J. Schofield2, P. Trapencieris1

1Department of Organic Chemistry, Latvian Institute of Organic Synthesis, Latvia
2Department of Chemistry, University of Oxford, UK

anete@osi.lv

β-Lactamases enable resistance to almost all β-lactam antibiotics (BLAs). Pioneering

work revealed that acyclic boronic acids can act as “transition state analogue” inhibitors of

nucleophilic serine enzymes, including serine β-lactamases (SBL). The β-lactamase-catalysed

hydrolysis of BLAs is of central importance in antibiotic resistance1 

Acyclic  boronic  acids  are  established  as  SBL/PBP  (penicillin-binding-protein)

inhibitors and SBL inhibitor RPX7009 (vaborbactam)2 was approved by FDA in August 29,

2017  (Vabomere (combination  of  vaborbactam  with  BLA  meropenem))  for  treatment  of

complicated urinary tract infections including pyelonephritis. Therefore we have focused our

investigations on the synthesis of cyclic boronic acids 1 and 2.

Acknowledgements: This  work  was  supported  by  7th  FP  project  (InnovaBalt)  and  the
Latvian  Institute  of  Organic  Synthesis  internal  grant  (IG-2018-08).  The  Schofield  group
thanks the Medical Research Council and the Wellcome Trust for funding.

1. Brem, J.; Cain, R.; Cahill, S.; McDonough, M.A.; Clifton, I.J.; Jiménez-Castellanos, J.-C.; 
Avison, M.B.; Spencer, J.; Fishwick, C.W.G.; Schofield, C.J. Nat. Commun., 2016, 7, 12406-
12414

2. Bush, K. Int. J. Antimicrob. Agents, 2015, 46, 483-493 

O
B
OH

OHO

R

O
B
OH

OHO

R

R'

RPX7009 - vaborbactam

1

2

S
OH
O

H
N

O
B

OHO

+

R

OH

ORO

B(OR)2

65

TfO

B

H
N

NH

B

Cl

O

O

O

O

O

OH

OHO
3 4


