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Rearrangement of 5',6',7',8'-tetrahydro-1'H-spiro(cyclohexane-1,2'-
quinazolin)-4'(3'H)-one during the Vilsmeier reaction

Victor 1. Markov,* Oleg K. Farat, Svetlana A. Varenichenko and Ekaterina V. Velikaya

NMR spectra were recorded on a Varian VXR-300 spectrometer at 299.9 ('H) and 100.6
(C) MHz as a solution in DMSO-ds. 'H NMR chemical shifts are referenced to the residual
proton signal for DMSO-ds (2.50 ppm). ?C NMR chemical shifts are referred to the carbon
signal of DMSO-ds (39.50 ppm). IR spectra (4000—600 cm™) were recorded on a Bruker
ALPHA FT-IR with a prefix ATR. Mass spectra are fixed on the device Kratos MS 890 device,
with direct introduction of the sample into a source of ions at chambers temperature 180-250°C,

energy of ionizing ions 70 eV.

X-ray diffraction study of compound 7.

The structure of compound 7 was established by X-ray diffraction analysis.

All three rings in compound 7 are non-planar. The C7-C12 ring is disordered over two
conformations A and B with occupation ratio 0.68:0.32. In A the ring has a distorted half-chair
conformation with deviations of the C10 and C11 atoms from the plane of the C7=C8 double
bond of 0.438(15) A and -0.201(11) A, respectively. Conformation B may be described as a
twist-boat. The deviations of the C10 and C11 atoms from the mean plane of the remaining ring
atoms are -0.61(2) A and -0.201(11) A, respectively. Another cyclohexene ring adopts a sofa
conformation. The C2 atom deviates from the plane of the remaining ring atoms by 0.644(8) A.
Tetrahydropyridine ring has a twist-boat conformation. The deviations of the C1 and C6 atoms
from the plane of the C12=C13 double bond are -0.207(8) A and -0.416(8) A, respectively.

Carbonyl groups are almost coplanar to the C=C double bonds of the cyclohexene rings
and have s-cis conformation with respect to these double bonds (the C6-C5-C15-O1 and C7-C8-
C16-02 torsion angles are 11.5(9)° and 0.0(9)°). Such conformation of acrolein fragments is
stabilized by formation of bifurcation intramolecular hydrogen bonds in which hydrogen atom at

the N1 atom is involved: H1...01 2.08 A, N-H...O 130° and H1...02 2.02 A, N-H...O 134°.



'H NMR spectrum of 6 in DMSO-dg, Varian VXR — 300
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'H NMR spectrum of 7 in DMSO-de, Varian VXR — 300
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IR-spectrum of 7, Bruker ALPHA FT-IR
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IR—sEmectrum of 6, Brucker ALPHA FT-IR
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C NMR spectrum of 7 in DMSO-dg, Varian VXR — 300
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Mass spectrum of 7, Kratos MS 890

Spectrum 1A B5-DEP

BP: 168 (2.033e+8=100%), b5-dep_28.11.2010.xms 0.492 min, Scans: 65-69, 40.0:400.0>, lon: NA, RIC: 1.935e+9, BC
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Mass spectrum of 6, Kratos MS 890

Spectrum 2A B9-DEP
BP: 172 (3.231e+8=100%), b9-dep 28.11.2010.xms 0.226 min, Scans: 2-6, 40.0:300.0>, lon: NA, RIC: 5.735e+9, EBC
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