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(4-hydroxy-3-methoxyphenyl)-1,2,3,4,5,6,7,8,9,10-

decahydroacridin-1,8-dion as acid base titration indicator
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Abstract: The aim of this work is the synthesis of new 10-hydroxydecahydroacridine-1,8-dione derivative,
determination of the structure and to study the possibility of using this compound as an indicator of acid-base
titration. Environmentally friendly synthesis of 10-hydroxy-3,3,6,6-tetramethyl-9-(4-hydroxy-3-methoxyphe-
nyl)-1,2,3,4,5,6,7,8,9,10-decahydroacridin-1,8-dion has been developed by one pot interaction of dimedone,
hydroxylamine and 4-hydroxy-3-methoxybenzoic aldehyde in water-alcohol or water solution using citric acid
or sodium dodecyl sulfate as catalysts, respectively. Purification of the synthesized compound was carried
out by crystallization from ethanol. The obtained compound was characterised by 'H NMR *C NMR and
UV-Vis spectroscopies. This substance in water-alcohol solution shows intense violet light absorption. Addi-
tion alkali induces red shift of absorption maximum to the blue region. UV irradiation of solution of this sub-
stance in alcohol induces two-band fluorescence in the visible region. One band disappears upon addition of
a base in solution. The structure of the obtained compound was confirmed by high resolution mass-
spectrometry analysis. In the mass-spectrum of 10-hydroxy-3,3,6,6-tetramethyl-9-(4-hydroxy-3-methoxyphe-
nyl)-1,2,3,4,5,6,7,8,9,10-decahydroacridin-1,8-dion observed [M+1]" ion peak. The base peak corresponds to
tricyclic fragment due to the elimination aromatic cycle from molecular ion. This substance is colorless in
acidic and neutral and pink in base solutions. The acid dissociation constant of this compound in a water-
alcohol solution was determined by the UV-Vis spectroscopic technique. It was shown that the obtained
compound can be used as an indicator for the titration of strong acids and bases.

Keywords: organic synthesis, 10-hydroxydecahydroacridinedione derivative, acid dissociation constant, in-
dicator for the acid-base titration, spectral methods

For citation: Pyrko AN. Synthesis and using of 10-hydroxy-3,3,6,6-tetramethyl-9-(4-hydroxy-3-methoxyphe-
nyl)-1,2,3,4,5,6,7,8,9,10-decahydroacridin-1,8-dion as acid base titration indicator. lzvestiya Vuzov. Priklad-
naya Khimiya i Biotekhnologiya = Proceedings of Universities. Applied Chemistry and Biotechnology.
2020;10(4):556-563. https://doi.org/10.21285/2227-2925-2020-10-4-556-563

YOK 547.835 + 543.06

CuHTe3 n ncnonb3oBaHue 10-rmugpokcu-3,3,6,6-tetpameTnn-9-
(4-rmppokcu-3-metokcucgpenun)-1,2,3,4,5,6,7,8,9,10-
AeKkarmgpoakpuauvH-1,8-ouoHa B KayecTBe MHAUKaATOpa
KUCNOTHO-OCHOBHOIO TUTPOBaHUA

A.H. MNMbipko

MexayHapoaHbIi rocyfapCTBEHHbIN aKkonorndyeckuin MHCTUTYyT M. A.l. CaxapoBa
Benopycckoro rocyaapcTBeHHoro yHmeepcuteta, MuHck, benapycb

Pe3rome: Llenbio daHHOU pabombi 5S168/1571CS1 CUHME3 HO8020 Mpou38o00H020 10-a2udpokcudexka2udpoakpuduH-
1,8-0uoHa, onpedeneHue cmpyKkmypbl U U3yHeHUEe 803MOXHOCMU UCMO/Ib308aHUSI 3M020 COeOUHEHUS 8 KaJe-
cmee uHOUKamopa KuCIIOmMHO-0CHOBHO20 mumposgaHus. CuHmes 10-audpokcu-3,3,6,6-mempamemur-9-
(4-2udpokcu-3-memokcugpeHun)-1,2,3,4,5,6,7,8,9,10-0ekacudpoakpuduH-1,8-0uoHa ocyujecmerneH ¢ y4emom
MNPUHUUNo8 «3efieHol xumuux» e3aumodelicmeuem OumedoHa, audpokcurnamuHa U 4-2uOpPOKCU-3-MemoKCU-
6eH3oliHo20 anbdeeuda 6 3Koroaudecku besonacHoM 800HO-CrUPMO8OM UU 800HOM pacmeope. B kayecmee
Kamarnu3amopa ucrosib308asnack /IUMOHHas Kucroma nubo 0odeyun cynbgham Hampus COOMeemcmeeHHO.
OuucmKy cuHme3supog8aHHO20 COEOUHEHUSsT ocywecmsnanu Kpucmarnnusauyuel u3 smanHona. lNony4eHHoe co-
e0UHeHUE xapakmepu3sosanu ¢ nomMowbio criekmpos “H SIMP, *C SIMP, noznoweHusi u ¢hryopecueHuuu 8
Y®-gudumol obnacmu. B eodHo-criupmosom pacmeope audpokcudekazudpoakpuduHOuoHa Habnwodaemcs
roznoweHue uoremogozo ceema, MakCuMyM r1010CkI MO2MTOUWEHUST KOmopo2o cMeujaemcs 8 obracmp 20-
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nybozo ceema npu AobaeneHuu Kk pacmeopy wenoyu. lpu obnyyeHUU amaHonbHo20 pacmeopa Y®-ussy-
YeHUeM 803HUKaem 0gyxrioniocHas ¢hriyopecueHyus 8 sudumol obnacmu. OOHa nonoca ucyezaem npu 0o-
basneHuu ocHosaHusi 8 pacmeop. Cmpykmypa ony4eHHo20 CcoeQuHeHuUss nodmeepxdeHa Macc-
CrIeKmMpoMempUYECKUM aHarnu3oM B8bICOKO20 pa3speweHusi. B macc-ciekmpe 10-eudpokcu-3,3,6,6-mempa-
memus-9-(4-eudpokcu-3-memokcugheHur)-1,2,3,4,5,6,7,8,9,10-0exkacudpoakpuduH-1,8-0uoHa umeemcs nuK
uoHa [M+1]". [Muk 0CHOBHO20 UOHa coomeemcmeyem MPUUUKIUYECKOMY hpazMeHmy SUMUHUPOSaHUS apo-
Mamu4YecKoa0 UuKa MOSIEKY/ISIPHO20 LoHa. mo eeuiecmeo 6ecysemHo 8 KUC/bIX U HelimparibHbIX pacmeo-
pax, a 8 OCHOBHbIX UMeem po3osbili usem. KucrnomHyro KoHcmaHmy ouccoyuauuu 3moao coeOUHEHUSs 8 800-
HO-CMUPMOBOM pacmeope onpedesisnu criekmpogomomempudeckum memooom e Y®-sudumoli obracmu.
lMokazaHo, Ymo nony4eHHoe coeduHeHUe Moxem bbimb UCMOob308aHO 8 Kayecmae UuHOUKamopa mumpoea-
HUSI CUSTbHbIX KUC/I0M U OCHOBaHULI.

Knroyeeblie cnoea. opzaHu4yeckuli cuHmes, poudsodHoe 10-a2udpokcudekacudpoakpuduHOUOHa,
KOHCcmaHma duccoyuayuu Kuciomsal, UHOUKamop KUC/I0OMHO-OCHOBHO20 MUMPOBaHUs, CreKkmparibHblie
mMemoodbi

Ans yumupoeaHusi: Tbipko A.H. CuHTe3 n ncnonbsoearHune 10-rugpokcu-3,3,6,6-TeTpameTnn-9-(4-rugpo-
kcn-3-meTokemdenun)-1,2,3,4,5,6,7,8,9,10-gekarngpoakpuaunH-1,8-guoHa B KayecTBe MHAMKatopa KUCMNOT-
HO-OCHOBHOIO TUTpOBaHusl. M3secmusi 8y308. [lpuknadHas xumusi u 6uomexHornoeus. 2020. T.10. N 4.

C. 556-563. https://doi.org/10.21285/2227-2925-2020-10-4-556-563

INTRODUCTION

Heterocyclic compounds that include the 1,4-di-
hydropyridine fragment in their structure are of great
interest to medical chemists [1-3] due to their wide
range of biological effects. Compounds of this type
have antihypertensive, anticonvulsant, antioxidant
antibacterial, antiviral, antiviral, spasmolytic, contra-
ceptive activity, without showing a mutagenic effect
[4-6].

Decahydroacridinediones contain a 1,4-dihydro-
pyridine ring as structural fragment and are available
via various versions of Hantzsch synthesis [7-11].
These compounds exhibit a broad spectrum of bio-
logical activity [12—15]. Decahydroacridines with pes-
ticidal activities have been detected [16]. The dyes of
the decahydroacridine series have been intensively
studied due to the application of them, in particular,
as laser dyes and fluorescent markers [17].

Earlier, we described the method synthesis
of 10-hydroxy-1,2,3,4,5,6,7,8,9,10-decahydryacridi-
ne-1,8-diones [18]. These substances are colorless
in acidic and neutral and pink in base solutions. That
is why they can be suitable acid-base titration indi-
cators.

Here in we wish to report our results on sy-
nthsis of 10-hydroxy-3,3,6,6-tetramethyl-9-(4-hy-
droxy-3-methoxyphenyl)-1,2,3,4,5,6,7,8,9,10-deca-
hydroacridin-1,8-dion 1 and the possibility of using
this compound as indicator of acid-base titration.

MATERIALS AND METHODS

In our article [18] the method synthesis of 10-
hydroxy-1,2,3,4,5,6,7,8,9,10-decahydroacridin-1,8-dion
derivatives by three-component heterocyclization of
dimedone, hydroxylamine with aldehydes in dry pyr-
idine was described. The reaction of cyclization pro-
ceeds as a result of heating of equimolar quantities
of dimedone and hydroxylamine hydrochloride in a
solution of dry pyridine with addition of aromatic al-
dehyde, but pyridine is a toxic and foul-smelling

substance, therefore, guided by the principles of
"green chemistry" [19], we have excluded its use in
the synthesis of decahydroacridinedone. The sub-
stance investigated was obtained by the interaction
of dimedone 2, 4-hydroxy-3-methoxybenzoic alde-
hyde 4 (vanillin), hydroxyl-amine hydrochloride 3
and sodium acetate in a aqua-alcohol (1:1, 1:2 vol-
ume units) or in an aqueous solution. In the first
procedure, citric acid was used as a catalyst, and in
the second, sodium dodecyl sulfate, respectively.
10-Hydroxy-3,3,6,6-tetramethyl-9-(4-hydroxy-3-me-
thoxyphenyl)-1,2,3,
4,5,6,7,8,9,10-decahydroacridin-1,8-dion 1 was ob-
tained with a good yield (83 and 92%, respectively).

This substance is colorless in acidic and neutral
and pink in base solutions. That is why it can be suita-
ble acid-base titration indicator. In water-alcohol solu-
tion hydroxydecahydroacridinedione 1 shows intense
absorption with band maximum at 401.5 nm. Addition
alkali induces red shift of absorption maximum to
502.5 nm. It is obvious that observed changes in the
electronic absorption spectrum result from formation
of anion (Il) in alkaline solution (Fig. 2). Both absorp-
tion bands are wide and correspond to intramolecu-
lar charge transfer between donor and acceptor
groups in the molecule. The presence of a negative
charge in the donor part of the molecule (NO) in-
creases the energy of the highest occupied molecu-
lar orbital (HOMO), which is responsible for red shift
of charge-transfer band. Electron acceptors are two
carbonyl groups.

By measuring the change in the optical density
of absorption, proportional to the concentration of
the painted form (II) depending on the pH-value of
water or water-alcohol solutions of several hydroxy-
decahydroacridinediones (I), we calculated the va-
lues of acid dissociation constant (Kj,g) of this com-
pound, which allows you to set the color changing
pH range of the indicator. It is determined by the
value of the constants: ApHng = pKing £1.
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Fig. 1. Scheme of synthesis of 10-hydroxy-3,3,6,6-tetramethyl-9-(4-hydroxy-3-methoxyphenyl)-1,2,3,4,5,6,7,8,9,10-
decahydroacridin-1,8-dion

Puc. 1. Cxema cuHTesa 10-rmgpokcu-3,3,6,6-tetpameTnn-9-(4-rmgpokcun-3-metokendennn)-1,2,3,4,5,6,7,8,9,10-
AekarmgpoakpuanH-1,8-guoHa
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Fig. 2. Scheme of dissociation of 10-hydroxy-3,3,6,6-tetramethyl-9-(4-hydroxy-3-methoxyphenyl)-1,2,3,4,5,6,7,8,9,10-
decahydroacridin-1,8-dion

Puc. 2. Cxema anccounauum 10-rugpokecun-3,3,6,6-teTpameTvn-9-(4-rugpokcu-3-metokeudpennn)-1,2,3,4,5,6,7,8,9,10-
AekarmgpoakpuanH-1,8-guoHa

The reversible dissociation process | < Il + H" is
characterized by dissociation constant:

Kdiss = [H+][”]
' [1]

Where: [H'], [I] and [lI] are molar concentrations
of proton, acid and its conjugate base (salt), respec-
tively. To use this formula, it is necessary to deter-
mine the concentrations of all three components.
Proton concentration was determined with a pH me-
ter, a concentration of the base form - using spec-
trophotometric measurements. The mathematical
expression for calculating the constants obtained as
follows.

Denote the total concentration of both forms of
Co. The concentration of the main (colored) form
denoted C, then the concentration of the acid form is
Co — C expression for the dissociation constant is:

_[H"]-C
diss. CO—C

(1)

()

Bouguer — Lambert — Beer law [20] relates the
molar concentration of the substance with the opti-
cal density of the maximum absorption of the solute
(form):
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Dmax. =Cm e le€or CM = Dmag' (3)
(C,'-

where D — the optical density of the absorption
maximum; Cy — its molar concentration; | — cell
width, cm; € — molar extinction.

Using the expression of the optical density con-
centration, denoting Cy - | - £ = Dy in the equation for
the equilibrium constants have:

— [HJr] 'Dmax.

diss. — D0 _ Dmax, or, KdissA(DU

_Dmax.):[H+]'Dmax.

If during the measurement the solution volume
and the temperature does not change, then a num-
ber of successive measurements of pH values and
corresponding densities longwave absorption maxi-
mum core mold (ll) left side of the equation remains
constant. Then, for two consecutive measurements
(1 and 2) can be written:

ducc. 'DI+[H+]['DI =
-D,+[H"],-D,,

Ky Dy =K

iss.

=K

diss.
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then

L 'SZ:EH Ao (5)
1 2

In the resulting expression is absent Dy, which
means there is no need to prepare a certain concen-
tration of solution of the substance (C,) and using
the resulting expression eliminates the need to
weigh the samples and measuring the volume of the
solution, and thus eliminates the associated meas-
urement errors. Obviously, the accuracy of deter-
mining the dissociation constant depends on the
range of measurement. At high pH, the concentra-
tion of the acid form is insignificant and low-basic. In
the first case, the denominator in the expression for
the dissociation constant tends to zero in the second
— the numerator. Comparable amounts of both
forms are solutions in which the pH is close to ygiss.
(at pH =pK concentrations of both forms of the
same, that is, C = 0,5C,).

EXPERIMENTAL

Dimedone, hydroxylamine hydrochloride, 4-hy-
droxy-3-methoxybenzoic aldehyde, sodium acetate
and citric acid were acquired from Sigma-Aldrich
and used without further purification. The UV-Vis
absorption spectra were recorded on a UV-2501 PC
spectrophotometer. Fluorescence spectra were
measured on RF-5301 PC (“Shimadzu”, Japan)
spectrofluorometer. The *H and *C NMR spectra of
compound were examined on a Bruker Avance 500
spectrometer at 500 and 125 MHz, respectively;
tetramethylsilane was used as internal reference.
Chromatographic-mass spectrometric analysis was
carried out on liquid hybrid chromatography mass
spectrometer LTQ Orbitrap Discovery (Thermo Elec-
tron Corporation, USA), which includes a linear
Quadruple trap LTQ XL and the orbital trap of high
permission. lonization of the sample was carried out
electrospray with using the source H-ESI Il lon Max.
Calibration of linear and orbital traps LTQ Orbitrap
Discovery was carried out using a standard solution,
containing caffeine (m/z 195), L-methionyl-arginyol-
phenylalanine acetate (MRFA, m/z 524) and Ultra-
mark 1621 (micsture of fluorinated phosphazines).
As an internal calibrant during the removal of mass
spectra indapamide was used (m/z 66.0674).

The progress of reaction and the purity of prod-
uct was monitored by TLC on Silufol UV-254 plates
using EtOAc—hexane (1:1) as eluent; spots were
visualized under UV radiation or by treatment with
iodine vapor, followed by calcination at 250-350 °C.
The melting point was determined on a Boetius hot
stage.

Procedures for synthesis of 10-hydroxy-3,3,6,6-
tetramethyl-9-(4-hydroxy-3-phenyl)-1,2,3,4,5,6,7,8,
9,10-decahydroacridin-1,8-dion (1).

1. A mixture of 2.8 g (20 mmol) of 5,5-di-
methylcyclohexane-1,3-dione  (dimedone), 1.52 g

(10 mmol) of 4-hydroxy-3-methoxybenzoic aldehyde
(vanillin) and 0.2 g of citric acid was stirred for one
hour at room temperature in 50 ml of ethanol. Then
0.695 g (10 mmol) of hydroxylamine hydrochloride,
0.82g (10 mmol) sodum acetate and 50 ml water
were added thereto and stirred for another two hours.
It was then diluted with 50 ml of water, and left to
stand for 24 h. The precipitate was filtered off,
washed with water (150 ml), and dried in air. Yield
3.41 g (83%), mp 184-186 °C. UV spectrum, EtOH,
nm (log €): 257 (4.13); 401.5 (3.77), 'H NMR spec-
trum (DMSO-dg), 8, ppm: 0.91 s (6H, 2Me), 0.99 s
(6H, 2Me), 2.27 s (4H, 2CH,), 2.51 s (4H, 2CH,),
3.60 s (3H, OMe), 5.75 s (1H, 9-H), 6.30-6.60 m
(3Harom). °C NMR spectrum (DMSO-dg), dc, ppm:
28.39 (4Me), 30.49 (C4,C5), 31.13 (C9), 32.01 (C3,
C6), 47.07 (OMe), 55.84 (C2, C7), 111.17 (C8a,
C9a), 111.36 (Cuom), 111.48 (Caom), 115.42 (Cyaom),
119.12 (Carom), 132.43 (Carom), 144.36 (Carom), 147.92
(C4a, 10a), 189.03 (C1, C8). Found, %: C — 69.92; H
— 7.13; N — 3.31. Cy»4HxNOs. Calculated, %: C —
70.05; H—-7.10; N — 3.40.

2. A mixture of 1.4 g (10 mmol) of dimedon, 0.34 g
of hydroxylamine hydrochloride (NH,OH - HCI), 0.42 g
(5 mmol) of sodium acetate (NaOACc) in the presence
of 0.2 g of sodium dodecyl sulfate (C1,H,s0SO3sNa) as
a catalyst was stirred in agueous solution (20 ml H,O)
for 45min. Then 0.76 g (5 mmol) of 4-hydroxy-3-
methoxybenzaldehyde (vanillin) was added and stirred
for 6 h at room temperature. For a deeper precipita-
tion, potassium sulfate (K,SO,) was added to the
aqueous solution. The precipitated green crystals were
washed with 50 ml of water and dried in air. Crystal-
lized from ethanol. The yield was 1.90 g (92%).

Procedure for determining the dissociation con-
stant. The total solution volume was 100 ml, wherein
50 ml buffer and 50 ml of ethanol. Buffer was Triss —
1.21 g per 100 ml. Needless active substance is
5 mg. A pH meter for measuring the pH of the solu-
tion was adjusted to 6.86 by adding hydrochloric
acid. Then poured into a cuvette 2 ml of the solution
and the absorption spectrum was recorded on a
spectrophotometer UV-2501 PC. Then, the pH was
increased with concentrated KOH to pH 7.24, 7.61,
7.97, 8.41, 8.98, 9.73, 10.34, 10.79, 11.02 respec-
tively, and re-measured with a spectrophotometer.
Registration density maximum absorption was car-
ried out at 502.5 nm. The pH measurements were
taken at 20 °C using an HI 221 pH meter. The error
of the ten definitions of the dissociation constant K
for solutions of compound 1a was calculated as the
root mean square error of the arithmetic mean
(standard deviation) taking into account the Student
coefficient of 2.26 for ten determinations for the con-
fidence probability P = 0.95.

RESULTS AND DISCUSSION

The structure of the obtained compound is con-
firmed by the data of the 'H and *C NMR, UV spec-
tra, elemental and mass spectrometric analysis. The
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'H and *C NMR spectra correspond to structure
with symmetry plane passing through the C° and N*°
atoms [18]. Thus, in the "H NMR spectrum of com-
pound four methyl groups in positions 3, 6 and four
methylene groups in 2, 4, 5, 7 positions appear as
two singlets (0.91;0.99 and 2.27; 2.51 ppm respec-
tively). The >C NMR spectrum exhibited 15 signals
of 24 carbon atoms, because the signals of equiva-
lent atoms coincide.

The structure of compound 1 was confirmed by
high resolution mass-spectrometry data (Table 1).
In the spectrum observed [M+1]" (412 m/z), ion
peak. The base peak (288 m/z) corresponds to tri-
cyclic fragment due to cleavages (C°—C'4om) bond
and the elimination aromatic cycle from molecular
ion. Such type fragmentation was observed for other
9-aryldecahydroacridine-1,8-dione derivatives [21].

Results of measurements and calculations are
given in the table 2. The resulting value pKgyss. CON-
version process | « Il is 7.425+0.016. The value of
the dissociation constant indicates the possibility of

using this compound as an indicator for the titration
of strong acids and bases. In this case, it is a better
indicator than phenolphthalein and methyl orange,
since its pK is close to the pH equivalence point
(neutral medium pH = 7.0).

Irradiation of solution of this substance in alco-
hol (Amax. 370 Nnm) induces fluorescence at Ay.x 468
and Anax. 680 nm. First band disappears upon addi-
tion of a base in solution. Irradiation of basic solution
(Amax. 500 nm) induces fluorescence at Apa 680 nm
(Fig. 3). The presence of two bands in the fluores-
cence spectrum of hydroacridinedion () in a neutral
medium can be explained by its dissociation in an
excited state and its transformation into an anion (ll)
(see Fig. 2). The long-wavelength band at 680 nm
corresponds to the emission of an excited anionic
form II. Since obtained hydroacridindion shows two
emission bands in the visible region of fluorescent
spectrum with large Stokes shift, it is of interest as
fluorescent marker for studying biological molecules
and supra-molecular structures.

Table 1. Data of mass-spectrometric measurement for compound 1
Ta6nuua 1. laHHble Macc-CNEKTPOMETPUYECKUX U3MEPEHUIA coenHeHus 1

Simulated empirical Mass measurement error
Calculated, m/z Observed, m/z and structural ion formula (Appm)
C24H30NOs
OH
412.21185 412.21072 -2,740
=4
288.15942 288.15822 | -4.165
T
|
OH

Table 2. The results deteming of acid dissociation constant of decahydroacridine solution
Ta6nuua 2. Pe3ynbTaThl OnpedeneHns KOHCTaHTbl AMccoumanmum pactBopa AekarnapoakpuanHamoHa

Number + -10 * 108 * Kaverage £ AK,

measuring pH [H)107, mol/ D Kinn K10 PKma PKaverage  ApK
1 6.86 1380.384 0.153 Kiz 3.791 7.421 Kaverage £ AK
2 7.24 575.440 0.282 Kus 3.806 7.420 s
3 7.61 245.471 0.432 Kua 3.761 7.425 (3.75840.024)-10
4 7.97 107.152 0.556 Kis 3.758 7.425 « £ ADK
5 8.41 38.904 0.648 Kass 3.753 7.426 PRaverage + AP
6 8.98 10.471 0.696 Ka/a 3.748 7.426
7 9.73 1.862 0.711 Kass 3.746 7.426 7.42410.016
8 10.34 0.457 0.714 Ka/a 3.742 7.427 _
9 10.79 0.162 0.715 Kass 3.741 7.427 ApHing = PKina + 1
10 11.02 0.095 0.715 Kass 3.739 7.427 6.424-8.424

*Kmn and *pKm . are Kgissand pKaiss, calculated using the formula (5) based on measurement of pH, D numbers m and n.
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Fig. 3. Fluorescence (1, 2) and excitation of fluorescence
(3, 4) spectra of hydroacridindion (1) and anion (II)
in ethanol (1, 3) and etanol-alkali (2,4) solution

Puc. 3. CnekTpbl donyopecueHumm (1,2) n Bo30yxaeHust
dnyopecueHuun (3, 4) rugpoakpuamnHamnona (1) aHmona (11)
B aTaHone (1, 3) n B LWeno4YyHo-aTaHoNbLHOM (2, 4) pacTBope

CONCLUSIONS

1. In accordance with the principles of
green chemistry 10-hydroxy-3,3,6,6-tetramethyl-9-
(4-hydroxy-3-methoxyphenyl)-1,2,3,4,5,6,7,8,9,10-
decahydroacridin-1,8-dion has been synthesized
by two environmentally benign methods using non-
toxic reagents, solvents and catalysts.

2. The structure of obtained compound has
been confirmed by the data of the 'H and **C NMR,
UV spectra, elemental and mass spectrometric
analysis.

3. The acid dissociation constant of the resulting
compound in hydroalcoholic solution was deter-
mined by the UV-Vis spectroscopic technique.

4. It has been shown that this compound can be
used as an indicator for the titration of strong acids
and bases.

5. Fluorescence spectra have been studied and
it has been shown that this compound is of great
interest as a fluorescent marker.
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