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Elemental analyses were carried out on an
Elementar Vario ELIII instrument.
CONCLUSIONS
The transesterification reaction of 2,6bis(methoxycarbonylmethyl)-1-phenyl-imidazo[1,5c]quinazoline-3,5-dione with ethylene glycol
afforded to obtain a new, previously unknown
esterodiol
2,6-bis[(2hydroxyethoxy)carbonylmethyl]-1phenylmidazo[1,5-c]quinazoline-3,5-dione.
The
structure of the new compound was confirmed by
spectral methods. New esterodiol has a significantly
higher solubility as compared to 1-phenyl-2H,6Himidazo[1,5-c]quinazoline-3,5-dione, which gives
the possibility of using its expected biological
properties.
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ABSTRACT
The article presents the results of reactions 1phenyl-2H,6H-imidazo[1,5-c]quinazoline-3,5-dione
with 2 molar excess ethylene oxide, which gives 1phenyl-2,6-bis(2-hydroxyethyl)imidazo[1,5c]quinazoline-3,5-dione. The product was isolated at
high yield from the reaction mixtures and identified
on the basis of IR, 1H-and 13C-NMR spectroscopy.
This compound can have biological activity or may
be used for the synthesis of polymer.
KEYWORDS
imidazoquinazoline,
hydroxyalkylation

diol,

oxirane,

INTRODUCTION
Recently, we may a growing interest in
compounds containing: quinoline, quinazoline,
imidazoquinoline, or imidazoquinazoline groups.
Figure 1 shows mentioned structure. There are
polyheterocyclic compounds containing nitrogen
atoms in their rings. Quinolines and quinazolines are
the precursors of new compounds such as imidazole
derivatives thereof. Research indicates that both
compounds containing imidazoquinoline and
imidazoquinazoline group have interesting properties
[1-3].
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Figure 1 – Structure of compounds: quinolone, quinazoline, imidazoquinoline and imidazoquinazoline
Connection
between
imidazole
and
quinazoline
rings
lead
to
creation
of
imidazoquinazoline, which find the wide range of
usage in medicine and pharmacy due to its anticancer,
antiviral, antibacterial or anticonvulsant activity.
Medicines containing substances with the mentioned
grouping are currently available on the market. One
of them is anagrelide which is shown in figure 2. It is
used in thrombosis, essential thrombocythemia and
chronic myelogenous leukaemia treatment. Another

example is quazinone which is commonly known as
an ingredient in heart disease medicines.
Imidazoquinazoline can also be used to produce
anticancer drugs. Fig. 2 shows B2 compound
structure, which is also imidazoquinazoline
derivatives. Studies have shown that compound B2
was more effective for inhibiting the growth of
tumour cells in mice than currently used substances
[4, 5].

Figure 2 – Structure of anagrelide, quazinone and B2 compound
RESULTS AND DISCUSSION
During the reaction of 1-phenyl-2H,6H-imidazol[1,5-c]quinazoline-3,5-dione (FIQ) with 2-molar
excess of ethylene oxide (EO) was obtained 2,6-bis(2-hydroxyethyl)imidazo[1,5-c]quinazoline-3,5-dione
(BEFIQ). The melting point of this compound is 217 – 218°C. Synthesis scheme is shown in Figure 3.
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Figure 3 – Synthesis scheme of 2,6-bis(2-hydroxyethyl)-1-phenylimidazo[1,5-c]quinazoline-3,5-dione
Elemental analysis of 1-phenyl-2H,6Himidazol[1,5-c]quinazoline-3,5-dione (FIQ) and 2,6bis(2-hydroxyethyl)imidazo[1,5-c]quinazoline-3,5dione (BEFIQ) are shown in Table 1. We can see

that the calculated, theoretical element percentages
are consistent with the experimental percentages,
which confirmed the composition of the resulting
compound.

Table 1 - Elemental analysis of 1-phenyl-2H,6H-imidazo[1,5-c]quinazoline-3,5-dione and 2,6-bis(2hydroxyethyl)imidazo[1,5-c]quinazoline-3,5-dione
N [wt.-%]
C [wt.-%]
H [wt.-%]
Compound
calcud.
determd.
calcud.
determd.
calcud.
determd.
FIQ
15.15
15.07
69.31
69.16
4.00
3.92
BEFIQ
11.50
11.41
65.75
65.60
5.24
5.08
The structure of the compound was confirmed
by the spectroscopy methods. Figure 4 shows the
1
H-NMR spectrum of the starting substrate FIQ. On
the given spectrum are two important signals - first

above 11 ppm and second below 11 ppm. These are
signals from protons derived from nitrogen atoms
N2 and N6, respectively.

Figure 4 - 1H-NMR spectrum of 1-phenyl-2H,6H-imidazol[1,5-c]quinazoline-3,5-dione
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Figure 5 - 1H-NMR spectrum of 2,6-bis(2-hydroxyethyl)-1-phenylimidazo[1,5-c]quinazoline-3,5dione
On the 1H-NMR spectrum of the product
BEFIQ (Figure 5), signals about 11 ppm from
protons derived from nitrogen atoms N2 and N6
disappeared. This shows that the starting compound
is substituted in position 2 and 6. Furthermore, there
are two signals from protons of hydroxyl groups
which are located at 4.8 and 4.9 ppm. These signals
are originated from the 2-hydroxyethyl group at the
nitrogen atom number 2 and 6, respectively. This
indicates the formation of derivatives with two
hydroxyl groups. Protons of methylene groups, C21
and C20 (linked to oxygen and nitrogen atoms) of

the 2-hydroxyethyl group bonded to nitrogen No. 2
appear in the form of two triplets of a chemical shift
of 3.35 and 3.45 ppm, in the 1H-NMR spectrum of
the BEFIQ (Fig. 5). The protons of the methylene
groups of N-CH2 (C22), and O-CH2 (C23) of the 2hydroxyethyl group, combined with nitrogen atom 6,
are visible as two separated triplets at 4.15 and 3.65
ppm.
In addition, 13C-NMR spectrum of BEFIQ
was performed, which is shown in Figure 6. It also
confirmed the structure of the resulting product (see
Experimental Part).

Figure 6 - 13C-NMR spectrum of 2,6-bis(2-hydroxyethyl)-1-phenylimidazo[1,5-c]quinazoline-3,5dione
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spectra of 1-phenyl-2H,6H-imidazo[1,5c]quinazoline-3,5-dione. Meanwhile, there is a band
of a different shape from the valence vibration of OH bond, in the range 3200 - 3550 cm-1.
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The IR spectrum of the resulting derivative is
shown in Figure 7. It confirms the disappearance of
secondary amide groups. The spectrum showing the
disappearance of broad band vibration N-H bonds in
the range of 2600 - 3500 cm-1 compared to the IR
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Figure 7 - IR Spectrum of 1-phenyl-2H,6H-imidazo[1,5-c]quinazoline-3,5-dione ----, 2,6-bis(2hydroxyethyl)-1-phenylimidazo[1,5-c]quinazo-line-3,5-dione --EXPERIMENTAL
Synthesis
of
2,6-bis(2-hydroxyethyl)-1phenylimidazo[1,5-c]quinazoline-3,5-dione
2.77 g (1 mmol) of 1-phenyl-2H,6Himidazo[1,5-c]quinazoline-3,5-dione, 20 cm3 of
DMSO, 0.01 g (0.1 mmol) TEA, 0.88 g (2 mmol)
EO were provided into a high pressure reactor with a
volume of 100 cm3. The reaction mixture was stirred
with a magnetic stirrer and heated up to a
temperature of 70℃. The reaction was terminated
when the sample of the reaction mixture showed no
weight loss and its epoxy number was zero. DMSO
was distilled under reduced pressure (p = 7 mm Hg,
liquid distillation temperature: 65 - 110℃, vapour
distillation temperature: 68 - 72℃). The reaction
products were precipitated with acetone and then
crystallized from ethyl alcohol. The purity of
substances was monitored by TLC (elution systems
chloroform - ethanol, 9:1) on Alugram SIL
G/UV254 foils (Macherey-Nagel). The compound 1phenyl-2H,6H-imidazo[1,5-c]quinazoline-3,5-dione
was prepared according to literature procedures [6].
13
C-NMR (d6-DMSO), δ = 147,90 (C3), 145,10
(C5), 134,79 (C7), 131,05 (C17), 129,94 (C 16, C18),
129,44 (C15 i C19), 128,26 (C14), 127,88 (C9), 125,29
(C11), 122,48 (C10), 121,13 (C8), 117,75 (C1),

114,01 (C13), 111,84 (C12), 57,75 (C21), 56,49 (C23),
44,12 (C22), 43,15 (C20), [ppm].
Methods
The epoxy number of the reaction mixtures was
determined by standard [7].
1
H-NMR spectra and 13C-NMR spectra of the
products were recorded using a Bruker spectrometer
(operating frequency 500 MHz). d6-DMSO was
used as a solvent. Spectra were recorded with
HMDS
(hexamethyldisiloxane)
and
TMS
(tetramethylsilane), respectively, as an internal
standard.
IR spectra were taken on a Bruker ALPHA
FT-IR spectrophotometer with samples prepared as
KBr discs.
Elemental analyzes (C, H, N) of products
performed using an elemental analyzer Vario EL III
C, H, N, S and O from Elementar.
CONCLUSIONS
The reaction of 1-phenyl-2H,6H-imidazo[1,5c]quinazoline-3,5-dione with ethylene oxide gives a
new, not described in the literature diol with
imidazoquinazoline ring. Use of 2 moles of ethylene
oxide gives the substitution of the starting compound
in the 2 and 6 positions. The new product was
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characterized by spectroscopic methods. This
compound can be used in the synthesis of thermally
stable polymers or as precursors for the production
of medicines.
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ABSTRACT
The total content of metals in combustion
waste do not indicate the actual hazard to the
environment, it is necessary to establish chemical
speciation and their mobility. Individual fractions of
metals can be separated and evaluated by performing
a sequential extraction. The sequential extraction
provides data on the concentration of individual
fractions of elements in ash, on the degrees of their
mobility and also on potential bioavailability. The
sequential extraction of industrial ash from biomass
from power station in Arłamów (Poland) has been
performed, in accordance with the five-step Tessier
procedure, including preliminary leaching of ash with

distilled water and digesting of ash in HNO3/HClO4
mixture after the fourth step of extraction. The
content of Co and Cu was marked in the following
fractions, defined as: 1) soluble in water, 2)
exchangeable, 3) soluble in acids, 4) oxide, 5)
pseudosulfide, 6) residual. The results of the analyses
of chemical fractions of metals were compared to the
total contents of Co and Cu in the studied ash from
single-step
mineralization
process.
The
concentrations of metals were determined by the
flame atomic absorption method (FAAS).

