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The article describes the result of our study on rearrangements of four heterocyclic systems

with variation of oxygen and nitrogen atoms, in particular, the results of formylation of

2,2-disubstituted hydroquinazolones under the conditions of the Vilsmeier-Haack reaction.

A new rearrangement of spiro derivatives of quinazolin-4(3H)-ones was discovered under

the action of a formylating reagent with the formation of predicted 1-cyclohex(pent)-1-

en-1-ylchinazolin-4-(1H)-ones. The absence of this rearrangement for 2,2-dimethyl-2,3-

dihydroquinazolin-4(1H)-one is explained. 6',7',7'-Trimethyl-1',5',6',7'-tetrahydrospiro

[cyclohexane-1,2'-pyrrolo[3,4-d]pyrimidine]-4'(3''H)-one is a structural analogue of spiro

derivatives of quinazolin-4(3H)-ones; it undergoes a similar rearrangement with the

formation of 1-cyclopent-1-en-1-yl-6,7,7-trimethyl-1,5,6,7-tetrahydro-4H-pyrrolo[3,4-

d]pyrimidin-4-one when interacting with Vilsmeier-Haack reagent.
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Introduction
Griess was the first who reported the synthesis

of hydrogenated quinazolones in 1869 [1]. Since then,
this direction has been actively developing. In the
first place, the interest in this class of compounds is
due to their practical importance as physiologically
active compounds; in the second place, these
substances can be used for the construction of the
quinazolone system in the context of the principles
of green chemistry [2].

Our interest in this class of compounds is caused
by the presence of the cyclic heminal diazo group
(N–C–N) in the skeleton of the quinazolone
molecular platform, one nitrogen atom of which
belongs to the amide group (Scheme 1).
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Our previous works [3–7] showed that similar
systems, depending on the atomic composition of
the heminal system and the saturation of the
annelated cycle, behaved differently under the
Vilsmeier-Haack reaction conditions. Thus, during
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rearrangement of the carbon skeleton occurred with
the formation of acridine derivatives 2 and 3
(Scheme 2) [3].

Under the conditions of the Vilsmeier-Haack
reaction, 1,3- and 3,1-benz(naphth)oxazines
derivatives behaved interestingly. The treatment of
1,3-benz(naphth)oxazines derivatives 4 with the
Vilsmeier-Haack reagent at elevated temperatures
led to recyclization with the formation of previously
unknown substituted (benzo)xanthenes 5
(Scheme 3) [4,5].

Compounds 5 are good building blocks for
constructing dyes with high extinction coefficients
[6], they can also be fluorophores [7]. Similar
xanthene dyes are widely used as contrast agents for
biomedical imaging [8,9], optical fibers, filters, etc.
[10].

The interaction of 3,1-benzoxazines 6 with 1
equivalent of Vilsmeier reagent at room temperature
for 0.5 hour led to the quantitative yield of acridones
7. An increase both in the reaction time up to one
hour and in the content of formylating agent to a
3-fold molar excess led to the production of acridines
8 (Scheme 4) [4]. Formylation of compounds 7 led

to their chlorination with the formation of acridines 8.
This work was aimed at studying the formylation

of 2,2-disubstituted hydroquinazolones under the
conditions of the Vilsmeier-Haack reaction.

Results and discussion
Formylation of compound 9 under the

conditions of the Vilsmeier-Haack reaction yielded
compound 10, which was formed as a result of the
opening of the pyrimidine cycle with further
formylation of the intermediate (Scheme 5).

The structure of compound 10 was established
using 1H NMR spectroscopy and mass spectrometry.
There is a peak of molecular ions with m/z 259 [Ì]+

(35%) in the mass spectrum with electron ionization.

According to the 1H NMR spectrum of
compound 10 recorded in CDCl3, the hydrogen atom
of the aldehyde group appears as a doublet at 9.96 ppm
(SSCC 3J=7.0 Hz) and the signal of the neighboring
CH group has a chemical shift of 6.77 ppm (SSCC
3J=7.0 Hz). The hydrogen atom of NH, due to
conjugation with the aldehyde group and the
formation of hydrogen bond with the oxygen atom
of the aldehyde group, is strongly de-screened and

R

NH

O

O
4

POCl3, DMF, 0 C,1.

then 80-100 0 C, 1.5-11 h

NaClO4, H2O, 10 C2.

R

O

N
+

Me

Me

N

NMe
2

ClO
4

- NaOH, H2O

60-75 C, 5 min

R

O

N

NMe
2

CHO

5

0

0 0

Scheme 3

O

N
H

O

R'

R

POCl3, DMF,1 h, rt3
N

R

R'

Cl

POCl3, DMF,0.5 h, rt
N
H

R

R'

O

POCl3, DMF,2 0.5 h, rt

67

(98-100%) (98-100%)
8

Scheme 4



103

Rearrangement of substituted pyrimidin-4-ones under the Vilsmeier-Haack reaction

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2021, No. 1, pp. 101-109

resonates in the downfield region of the spectrum in
the form of a singlet at 12.26 ppm. It is this signal
that indicates the formation of the Z-configuration
of the enaminformyl fragment. Otherwise, the NH
signal would not have had such a large chemical
shift. The presence of a dimethylamidine fragment
is evidenced by a singlet signal at 3.15 ppm, which
corresponds to two methyl groups NMe2, and the
CH signal of this fragment at 7.57 ppm is in the
form of a singlet. The hydrogen atoms of the methyl
group near the double bond have a chemical shift of
2.53 ppm. Four aromatic hydrogen atoms resonate
in the 6.82–8.20 ppm range.

The mechanism of this interaction can be
represented in the following way (Scheme 6). This
scheme shows the boundary structures, which are
shown to achieve greater clarity. At the first stage,

when compound 9 interacts with the Vilsmeier-
Haack reagent, an imidoyl chloride salt is formed,
which opens at the C–N+ bond due to the
neighboring nitrogen atom, and intermediate A is
formed after the elimination of the proton. This
intermediate is formylated with chloroiminium salts
at two positions, yielding intermediate B, which forms
the final product 10 after alkaline hydrolysis. Scheme
6 shows the boundary structures to explain why
hydrolysis occurs in such a way that an amidine
fragment remains near the amide group and
hydrolysis occurs in the enamine fragment with the
formation of an aldehyde group.

Boundary structures can be written for
intermediate B, in which the positive charge of the
amidine moiety is stabilized by a chlorine atom
(boundary structure C’) and an aromatic system,
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especially by a nitrogen atom in the ortho-position
(boundary structure Ñ’’). It is this charge distribution
that leads to the hydrolysis of the imidoyl chloride
and dimethylamine groups to form compound 10.

Imidoyl chloride 12 was isolated with a high
yield by the interaction of spiran 11 with the
Vilsmeier-Haack reagent for one day at room
temperature, after neutralization with an ammonia
solution (Scheme 7).

The structure of compound 12 was established
using 1H and 13C NMR spectroscopy as well as mass
spectrometry.

Compound 12 turned out to be unstable and it
turned red after 2 days. After 4 days, it was tarred.
In this regard, it was decided to establish what would
happen to compound 12 when heated. Compound
12 was heated in an open crucible without solvent at
1200C for 20 min. The result of this manipulation
was the formation of anthranilic acid nitrile
hydrochloride 13 with a high yield (Scheme 8).

The formation of anthranilic acid nitrile
hydrochloride was proved by 1H and 13C NMR
spectroscopy and mass spectrometry. It was obvious
that the reaction proceeded through intermediate
A, which was hydrolyzed by air moisture with the
formation of compound 13 and cyclohexanone.

Expected substituted quinazolones 15 and 16
were synthesized by the treatment of compounds 11
and 14 with the Vilsmeier-Haack reagent at 400C
(Scheme 9).

The structures of compounds 15 and 16 were
proved by using 1H NMR spectroscopy and mass
spectrometry. 1H NMR spectra of these compounds
recorded in DMSO revealed a characteristic signal
of the hydrogen atom CH of the quinazolone ring
in the form of a singlet at 8 ppm and a signal of the
alkene CH in the form of a multiplet with a chemical
shift of 6 ppm. The spectrum of these compounds
(ionization in the FAB) demonstrated peaks of
protonated molecules with 100% intensity.
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The impossibility of migration of the double
bond after the formation of imidoyl chloride in
compound 17 made it structurally very similar to
aromatic quinazolone 11. Formylation of compound
17 under the conditions of the Vilsmeier-Haack
reaction at room temperature for 4 days resulted in
the isolation of compound 18 with a low yield
(Scheme 10). That is, the reaction proceeded
similarly to the above (Scheme 9).

The structure of compound 18 was established
using 1H and 13C NMR spectroscopy and mass
spectrometry. Additionally, the DEPT-135 NMR
experiments and X-ray diffraction study were
performed (Figure). In the 1H NMR spectrum (in
DMSO), the signals of the CH hydrogen atom of
the quinazolone ring and the alkene CH in the form
of a multiplet appeared at 8.11 ppm and 6.08–6.13
ppm, respectively. In the 13C NMR spectrum, these
carbon atoms had chemical shifts of 151.3 and 131.1
ppm, respectively (chemical shift was determined
using the DEPT-135 NMR experiment). The mass
spectrum of compound 18 (ionization in the FAB)
showed a peak of protonated molecules with m/z
260 [Ì+Í]+ (55%).

According to the data of the X-ray structural
study, crystal 18 is a crystalline hydrate of the 1:1
composition. The cyclohexene substituent is deployed
almost orthogonal with respect to the bicyclic
fragment (torsion angle C2–N2–C10–C11 is –
95.9(4)0) and is disordered in two configurations:
twist bath A and B with a relative population of
0.66(1):0.34(1). This value of the dihedral angle
C2–N2–C10–C11 is caused by the interatomic
repulsion of the hydrogen atoms of the methyl groups
on one side, and the hydrogen atoms of the
cyclohexene ring on the other side. The almost
perpendicular arrangement of the quinazolone and
cyclohexene rings explains the fact that the enamine
fragment in compound 18 under the conditions of
the Vilsmeier-Haack reaction is not formylated, since
the lone pair of electrons of the nitrogen atom cannot
conjugate with the double bond.

Most likely, the absence of formylation of the
enamine fragment in compounds 15 and 16 is
explained similarly. However, the repulsion of
substituents occurs in them due to the hydrogen
atoms of the aromatic and cyclohexene rings, albeit
to a lesser extent.

Using the formation of compound 15 as an
example, let us consider the conversion scheme of
this reaction (Scheme 11). At the first stage of the
interaction of the Vilsmeier-Haack reagent with
compound 11, an imidoyl chloride salt is formed,
which opens at the CN bond to intermediate A.
After proton cleavage and formylation at the nitrogen
atom of imidoyl chloride, intermediate B is formed.
Spatial proximity of the lone pair of electrons of the
imine nitrogen atom and a positively charged amidine
fragment lead to cyclization, and intermediate C is
formed after transferring proton. When the reaction
mixture is neutralized with a NaHCO3 solution, the
groups are hydrolyzed to form the final product 15.

Analyzing the reaction scheme presented above
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(Scheme 11), the inertness of the enamine fragment
with respect to the action of chlorinium salt has
become even clearer. This is again due to the location
of the cyclohexene ring relative to the bicyclic
fragment. The repulsion between the hydrogen atoms
of the cyclohexene ring and the dimethylamino group
unfolds the cyclohexene ring from a planar
arrangement with a bicyclic fragment, thereby
breaking the conjugation between the lone pair of
electrons of the nitrogen atom and the double bond.

Conclusions
When 1'H-spiro[cyclohexane-1,2'-quinazolin]-

4'(3'H)-one interacts with the Vilsmeier-Haack
reagent at room temperature for one day, 4'-chloro-
1'H-spiro[cyclohexane-1,2'-quinazoline] is formed,
which is transformed into anthranilic acid nitrile
hydrochloride within 20 minutes at 1200C.
1'H-Spiro[cyclohexane-1,2'-quinazolin]-4'(3'H)-one
in reaction with the Vilsmeier-Haack reagent at 400C
undergoes an electrophilic rearrangement with the
formation of 1-cyclohex-1-en-1-ylquinazolin-4(1H)-
one. A similar rearrangement does not occur for 2,2-
dimethyl-2,3-dihydroquinazolin-4(1H)-one due to
the possibility of the formylation of the enamine

fragment, since the approach of the formylating agent
to the alkenene fragment in its structure is not
spatially hindered. After the formylation of this
fragment, due to conjugation with an electron
withdrawing group, the energy of the lone pair of
electrons of the nitrogen atom is not sufficient for
cyclization with the amidine fragment.

Experimental section
1Í and 13C NMR spectra were acquired with

the use of a Bruker Avance II 400 spectrometer
(400.13 and 100.62 MHz, respectively) in DMSO-
d6, DMSO-d6/CCl4 or CDCl3 with TMS as internal
standard. Mass spectra (EI ionization, 70 eV) were
recorded by a ÌÕ1321 apparatus with direct sample
injection at 2000Ñ ionization chamber temperature.
Mass spectra (FAB ionization) were registered by
means of a VG-7070 spectrometer. Ion desorption
from m-nitrobenzyl alcohol or thioglycerin was done
by a beam of argon atoms with an energy of 8 keV.
Elemental analysis was performed using a LECO
CHN-900 Elemental analyzer. Melting points were
determined in a Thiele tube. Monitoring of the
reaction progress and assessment of the purity of
synthesized compounds was done by TLC on
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Silicagel gel 60 F254 (Merck) plates, eluent CHCl3–
i-PrOH (10:1), visualization was performed in the
iodine chamber. Compounds 9, 11 [11] and 17 [12]
were synthesized by the method described in
literature.

N-[(1E)-(Dimethylamino)methylene]-2-{[(1Z)-
1-methyl-3-oxoprop-1-en-1-yl]amino}benzamide (10)

The Vilsmeier–Haack reagent was prepared
from POÑl3 (1.55 mL, 0.017 mol) and DMF (4 mL,
0.05 mol) with ice-cooling. Compound 9 (1 g, 0.006
mol) was added to the Vilsmeier–Haack reagent.
The reaction mixture was stirred for 8 h and left for
5 days at room temperature. After that, the reaction
mixture was poured onto ice, neutralized with a
solution of soda to an alkaline medium. The
precipitated solid of compound 10 was filtered off.
Yield 0.7 g (45%), mp 156–1580Ñ, white powder.
1H NMR spectrum (CDCl3), , ppm (J, Hz): 12.26
(1Í, s, NH); 9.92 (1Í, d, 3J=7.0, CHO); 8.20 (1Í,
d, 3J=7.1, Í Ar); 7.57 (1Í, s, ÑÍ), 7.39 (1Í, t,
3J=7.3, Í Ar); 7.13 (1Í, t, 3J=7.6, Í Ar); 6.82 (1Í,
d, 3J=7.4, Í Ar); 6.77 (1Í, d, 3J=7.0, ÑÍ); 3.15
(6Í, s, 2Ìå); 2.53 (3Í, s, Ìå). MS (EI), m/z (Irel,
%): 259 [Ì]+ (35). Found, %: Ñ 65.03; Í 6.75; N
16.33. C14H17N3O2. Calculated, %: Ñ 64.85; Í 6.61;
N 16.21.

4'-Ch loro-1 'H-spi ro[cyc lohexane-1,2 '-
quinazoline] (12)

The Vilsmeier reagent was prepared from POCl3
1.55 mL (0.017 mol) and DMF 4 ml (0.05 mol)
with ice cooling. Compound 11 1.3 g (0.006 mol)
was added to the Vilsmeier reagent. The reaction
mixture was left to stand at room temperature for 24
h. The reaction mixture was poured on ice and treated
with aq ammonia, the obtained solid was filtered off
and dried to give product 12. Yield 1.3 g (95%), mp
75–770Ñ (mp 75–770Ñ [14]), yellow powder. 1H
NMR spectrum (DMSO-d6), , ppm (J, Hz): 7.31
(1Í, d, 3J=7.8, Í Ar); 7.20 (1Í, t, 3J=7.3, Í Ar);
6.67 (1Í, d, 3J=7.8, Í Ar); 6.57 (1Í, t, 3J=7.3, Í
Ar); 6.50 (1Í, s, NH); 1.78–1.86 (2Í, m, spiro);
1.45–1.63 (8Í, m, spiro). 13C NMR spectrum
(DMSO-d6) d, ppm: 151.0; 146.3; 134.1, 126.9;
116.2; 113.7; 113.4; 73.7; 37.8; 24.9; 20.8. MS (FAB),
m/z (I rel, %): 237 [Ì( 37Cl)+H]+ (32); 235
[Ì(35Cl)+H]+ (100).

Anthranilic acid nitrile hydrochloride (13)
Compound 12 (1 g, 0.004 mol) was heated in

an open solvent-free crucible at 1200C for 20 minutes.
After cooling, it was purified by boiling i-PrOH. Yield
0.6 g (90%). mp 135–1370Ñ (mp 46–480Ñ (base),
mp 500Ñ [13]), grey powder. 1H NMR spectrum
(DMSO-d6), , ppm (J, Hz): 7.36 (1Í, d, 3J=7.3,
Í Ar); 7.29 (1Í, t, 3J=8.3, Í Ar); 6.92–7.24 (3Í,

br s, +NH3); 6.79 (1Í, d, 3J=8.8, Í Ar); 6.58 (1Í,
t, 3J=7.3, Í Ar). 13C NMR spectrum (DMSO-d6),
, ppm: 137.7; 133.4; 132.5; 130.5; 121.0; 118.4;
104.5. MS (EI), m/z (Irel, %): 118 [Ì]+ (100).

1-Cyclohex-1-en-1-ylquinazolin-4(1H)-one (15)
When cooled with ice, 1.55 mL (0.017 mol)

POCl3 is slowly dropwise added to 4 mL (0.05 mol)
DMF. 1 g (0.006 mol) of compound 11 was added
to the formed Vilsmeier-Haack reagent and stirred
for 2 h at 400C. After cooling the reaction mixture
to room temperature, the product 15 was poured on
ice, neutralized with a solution of soda to an alkaline
medium and filtered. Yield 0.88 g (65%), mp 170–
1720Ñ, white powder. 1H NMR spectrum (DMSO-
d6), , ppm (J, Hz): 8.14 (1Í, d, 3J=7.3, H Ar);
8.05 (1Í, s, ÑÍ); 7.85 (1Í, t, 3J=7.3, H Ar); 7.69
(1Í, d, 3J=7.8, H Ar); 7.58 (1Í, t, 3J=7.3, H Ar);
5.65 (1Í, m, ÑH); 2.18–2.32 (4Í, m, 2ÑÍ2); 1.60–
1.77(4Í, m, 2ÑÍ2). MS (FAB), m/z (Irel, %): 227
[Ì+Í]+ (100).

Similarly compound 16 was prepared.
1-Cyclopent-1-en-1-ylquinazolin-4(1H)-one

(16)
Yield 0.88 g (65%), mp 156–1590Ñ, white

powder. 1H NMR spectrum (DMSO-d6), , ppm
(J, Hz): 8.15 (1Í, d, 3J=7.2, H Ar); 8.07 (1Í, s,
ÑÍ); 7.81 (1Í, t, 3J=7.4, H Ar); 7.70 (1Í, d, 3J=7.8,
H Ar); 7.58 (1Í, t, 3J=7.3, H Ar); 5.61 (1Í, m,
ÑH); 2.22–2.32 (4Í, m, 2ÑÍ2); 1.63–1.70 (2Í,
m, ÑÍ2). MS (FAB), m/z (Irel, %): 213 [Ì+Í]+

(100).
1-Cyclopent-1-en-1-yl-6,7,7-trimethyl-1,5,6,7-

tetrahydro-4H-pyrrolo[3,4-d]pyrimidin-4-one (18)
When cooled with ice, a Vilsmeier-Haack

reagent was prepared with 2.3 mL (0.03 mol) of
DMF and 0.92 mL (0.01) of POCl3. 2.50 g (0.01
mol) of substance 17 was added to the obtained
reagent and left at room temperature for 5–6 days.
The reaction mixture was poured onto ice and
neutralized with aqueous NaHCO3 solution to an
alkaline medium. The resulting solution is extracted
with chloroform (320 mL). The combined hoods
are dried over sodium sulfate and evaporated on a
rotary evaporator. The oily residue is crystallized from
benzene. Yield 0.52 g (20%), mp 97–1000Ñ, white
powder. 1H NMR spectrum (DMSO-d6), , ppm
(J, Hz): 8.11 (1Í, s, ÑH); 6.08–6.13 (1Í, m, CH);
3.39 (2Í, s, 5-ÑÍ2); 2.25 (6Í, s, 2Ìå); 2.18 (3Í,
s, NÌå); 1.14–1.25 (8Í, m, 4ÑÍ2). 

13C NMR
spectrum (DMSO-d6/CCl4), d, ppm: 165.9; 155.2;
151.3; 135.5; 131.1; 117.9; 66.0; 53.6; 32.6; 30.3;
24.0; 21.9; 20.3. 13C NMR DEPT-135 spectrum
(DMSO-d6/CCl4), d, ppm: 151.3 (CH); 131.1 (CH);
53.6* (CH2); 32.6 (CH3); 30.3* (CH2); 24.0 (2CH3);
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21.9* (CH2); 20.3* (CH2). (* stands for signals in
antiphase). MS (FAB), m/z (Irel, %): 260 [Ì+Í]+

(55).
X-ray diffraction study of 18 was performed at

298 K by using an “Xcalibur 3” diffractometer.
Crystal data are as follows: monoclinic,
C15H23N3O·H2O, a=29.257(3) Å, b=6.7529(7) Å,
c=16.6468(17) Å, =118.305(3)0, V=2895.7(5) Å3,
Mr=277.36, Z=8, space group C2/c, dcalcd=1.272 g
cm–3, (MoK

a
)=0.086 mm–1, F(000)=1200.

Intensities of 5959 (2937 unique, R int=0.062)
reflections were measured with a Bruker APEX 2
Duo diffractometer (CCD detector) (MoK, w-scans,
2max=52.70). Structure was solved by direct method
and refined on F2 with Shelx-2013 software [15].
Hydrogen atoms were refined in riding model
approximation with U³sî=nUeq of the carrier atom
(n=1.5 for the water molecule and methyl groups,
n=1.2 for the remaining H-atom). Refinement was
converged at wR2=0.235 for all 2937 data (R1=0.078
for 1421 reflections with F>4(F), S=0.98).
Crystallographic data were deposited at the
Cambridge Crystallographic Data Center (deposit
CCDC 2040412).
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ÏÅÐÅÃÐÓÏÓÂÀÍÍß ÇÀÌ²ÙÅÍÈÕ Ï²ÐÈÌ²ÄÈÍ-4-
ÎÍ²Â Â ÓÌÎÂÀÕ ÐÅÀÊÖ²¯ Â²ËÜÑÌÀÉªÐÀ-ÕÀÀÊÀ

Î.Ê. Ôàðàò, Å.Â. Çàë³çíà, Ñ.À. Âàðåíè÷åíêî, Â.². Ìàðêîâ

Ó ðîáîò³ íàäàíî ðåçóëüòàòè äîñë³äæåííÿ íîâèõ ïåðå-
ãðóïóâàíü ÷îòèðüîõ ãåòåðîöèêë³÷íèõ ñèñòåì ç âàð³àö³ºþ
àòîì³â êèñíþ òà àçîòó, çîêðåìà äàí³ ïðî ôîðì³ëþâàííÿ
2,2-äèçàì³ùåíèõ ã³äðîõ³íàçîëîí³â â óìîâàõ ðåàêö³¿ Â³ëüñìàé-
ºðà-Õààêà. Â³äêðèòî íîâå ïåðåãðóïóâàííÿ ñï³ðîïîõ³äíèõ õ³íà-
çîë³í-4(3Í)-îí³â ïðè ä³¿ ôîðì³ëþþ÷îãî ðåàãåíòó ç óòâîðåí-
íÿì ïðîãíîçîâàíèõ 1-öèêëîãåêñ(ïåíò)-1-åí-1-³ëõ³íàçîë³í-4-
(1Í)-îí³â. Ïîÿñíåíî â³äñóòí³ñòü ïîä³áíîãî ïåðåãðóïóâàííÿ
äëÿ 2,2-äèìåòèë-2,3-äèã³äðîõ³íàçîëèí-4(1H)-îíó. 6',7',7'-Òðè-
ìåòèë-1',5',6',7'-òåòðàã³äðîñï³ðî[öèêëîãåêñàí-1,2'-ï³ððî-
ëî[3,4-d]ï³ðèì³äèí]-4'(3'H)-îí º ñòðóêòóðíèì àíàëîãîì ñï³ðî-
ïîõ³äíèõ õ³íàçîë³í-4(3Í)-îí³â ³ ïðè âçàºìîä³¿ ç ðåàãåíòîì
Â³ëüñìàéºðà-Õààêà â³äáóâàºòüñÿ àíàëîã³÷íå ïåðåãðóïóâàííÿ
ç óòâîðåííÿì 1-öèêëîïåíò-1-åí-1-³ë-6,7,7-òðèìåòèë-1,5,6,7-
òåòðàã³äðî-4H-ï³ððîëî[3,4-d]ï³ðèì³äèí-4-îíó.

Êëþ÷îâ³ ñëîâà: ã³äðîõ³íàçîëîíè, ïåðåãðóïóâàííÿ,
ðåàãåíò Â³ëüñìàéºðà-Õààêà, ³ì³äî³ë õëîðèä, êðèñòàë³÷íà
ñòðóêòóðà.

REARRANGEMENT OF SUBSTITUTED PYRIMIDIN-4-
ONES UNDER THE VILSMEIER-HAACK REACTION

O.K. Farat, E.V. Zaliznaya, S.A. Varenichenko *, V.I. Markov

Ukrainian State University of Chemical Technology, Dnipro,
Ukraine
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The article describes the result of our study on
rearrangements of four heterocyclic systems with variation of
oxygen and nitrogen atoms, in particular, the results of formylation
of 2,2-disubstituted hydroquinazolones under the conditions of
the Vilsmeier-Haack reaction. A new rearrangement of spiro
derivatives of quinazolin-4(3H)-ones was discovered under the
action of a formylating reagent with the formation of predicted
1-cyclohex(pent)-1-en-1-ylchinazolin-4-(1H)-ones. The absence
of this rearrangement for 2,2-dimethyl-2,3-dihydroquinazolin-
4(1H)-one is explained. 6',7',7'-Trimethyl-1',5 ',6',7 '-
tetrahydrospiro [cyclohexane-1,2'-pyrrolo[3,4-d]pyrimidine]-
4'(3''H)-one is a structural analogue of spiro derivatives of
quinazolin-4(3H)-ones; it undergoes a similar rearrangement with
the formation of 1-cyclopent-1-en-1-yl-6,7,7-trimethyl-1,5,6,7-
tetrahydro-4H-pyrrolo[3,4-d]pyrimidin-4-one when interacting
with Vilsmeier-Haack reagent.

Keywords: hydroquinazolones; rearrangement; Vilsmeier-
Haack reagent; imidoyl chloride; crystal structure.
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