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The microwave spectrum of 4-methyl-2-nitrophenol (4MNP) and its complex

with one water molecule was measured by a molecular jet chirped-pulse Fourier

transform microwave (FTMW) spectrometer working in the frequency range from 2

to 8 GHz and for the monomer, a resonator FTMW spectrometer from 2 to 26.5 GHz

in addition. Quantum chemical calculations were performed at the B3LYP-D3BJ/6-

311++G(d,p) and MP2/6-311++G(d,p) levels of theory to obtain optimized molecu-

lar geometries. One conformer for 4MNP and two different isomers for 4MNP-H2O

were identified in the rotational spectrum. Large tunneling splittings arising from the

low barrier to internal rotation of the methyl group and hyperfine structures from the

quadrupole coupling of the 14N nucleus were observed for all species. The spectra

were analyzed and fitted using the XIAM1 and BELGI-Cs-hyperfine2 codes. The stan-

dard deviations of the fits achieve measurement accuracy of 4 kHz for the monomer

and 10 kHz for the water complexes. The deduced V3 potential values of 106 cm−1

for the monomer and the more stable water complex as well as 158 cm−1 for the sec-

ond water complex are in reasonable agreement with the values predicted by quantum

chemistry.
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