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NMR/MS: Structure elucidation in organic 
chemistry

Method Minimal amount of 
sample, mg

Concentrations 
range, М

Routine 
hardware

Advanced 
hardware

X-Ray
(single crystal)

50 10 -

Nuclear Magnetic 
Resonance (NMR) 5.0 – 0.01 10-2 – 10-6 1.0 – 10-6

Mass-spectrometry 10-3 – 10-6 10-6 – 10-12 10-5 – 10-12

Microscopy ~ 10-3 10-3 – 10-6 -



Joint NMR/MS studies in organic chemistry

Mendeleev Commun., 2010, 20, 125-131. 



Sensing Chirality by NMR

• Easy determination of enantiomeric purity of crude samples and isolated products.
• Monitoring of ee.
• Absolute configuration (if standard is known).
• Without chromatography!

DCC - N,N’-dicyclohexylcarbodiimide
DCU - N,N’-dicyclohexylurea

Chem. Commun., 2010, 46, 3212; Green Chem., 2011, 13, 1735.



“Transition-Metal-Catalyzed C-S, C-Se, and C-Te Bond Formation
via Cross-Coupling and Atom-Economic Addition Reactions”
Chem. Rev. 2011, 111, 1596.



Application in organic synthesis

Review: Chem. Rev. 2011, 111, 1596.



Making use of nano-world



Electron microscopy study of “Nanosalts”

[Ni(SePh)2]n/support                                             [Ni(SePh)2]n

[Pd(SCy)2]n              [Pd(SBn)2]n

Invited Perspective article on “Nanosalts”: Dalton Trans., 2011, 40, 4011.



Catalytic addition to internal alkynes

Chem. Eur. J. 2010, 16, 2063; Chem. Eur. J., 2011, 17, 12623. 
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Cycloaddition and cycloaromatization
involving alkynes
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Linear Encoding of Functional Groups in the Synthesis of 
Aromatic and Heterocyclic Compounds

Chem. Sci., 2011, 2, 2332.



Adaptive tuning of Pd catalysts

J. Am. Chem. Soc. 2012, 134, 6637.



Understanding adaptivity of Pd catalysts

J. Am. Chem. Soc. 2012, 134, 6637.



High resolution NMR in ionic liquids

Chem. Sus. Chem., 2012, 5, 783.



High resolution NMR in ionic liquids

13C{1H} NMR spectrum (150 MHz, 80 oC) of the native IL sample of reaction 
mixture: [BMIM][Cl] (blue), glucose (green), 5-HMF (red), and borate 
complex (orange).

Chem. Sus. Chem., 2012, 5, 783.



NMR Spectroscopy directly in ionic liquids

V.P.Ananikov, Chem. Rev. 2011, 111, 418.


