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ABSTRACT

Two major classes of compounds of hydroacridinones and hydroxanthenones have been synthesized in a satisfactory
yield via three component condensation reaction of amino alcohols, dimedone and aromatic aldehydes. The applied
amino alcohols acted as reactant in one reaction to afford 3,6,6-tetramethyl-,2,3,4,5,6,7,8,9,10-decahydroacridine-
1,8-diones and acted as catalyst in the other reaction to afford 1,8-dioxooctahydroxanthenones. The structure of
products has been characterized by X-ray crystal structural analyses, *C-NMR, *H-NMR, IR and Mass spectra.

Keywords: Three component reactions, amino alcoh@idiketone, hydracridinones and hydroxanthenone.

INTRODUCTION

Undoubtedly, synthetic strategies involving mubtikgponent reactions have manifested themselvespasvarful

tool for the rapid introduction and expansion of lecolar diversity [1-10]. Three-component reactidmsve

emerged as useful methods because the combindtibree components to generate new products inglesstep
is extremely economical among the multi-componeggctions [11-15]. They provide an efficient and fuke
synthetic method of diverse and complex compouasisyell as small and drug-like heterocycles [16#6% higher
product yield than classical chemistry [20-24]. Tingortance of these processes is underscored éyatige

number of publications [25].

Acridine derivatives have occupied a unique posifio medicinal chemistry due to their wide rangebimflogical
applications. Acridinium cations substituted at émelocyclic N atom find numerous applications immiumological
assays as well as in chemical, biochemical andremviental analyses [26]. Recently hydro derivatishewed
numerous biological activities like antimicrobiatiaity and potassium channel blockers [27-29].

Recently, there have been many uses for xanthesrestives because of the broad spectrum of thelogical and
pharmaceutical properties such as, anticancerfuardgr blood, anti malarial, antibacterial, antiViend anti-
inflammatory activities specifically, antibactdrianti-inflammatory, and antiviral activities. Kdnones have been
reported to show antagonist activity [30-40], Phmidcity, and cytotoxic potency [41-45].
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Some xanthene derivatives have significant induapplications, such as florescent material for afigation of
biomolecules [46], in laser technologies due tartlseful spectroscopic properties [47-49] and gesd[50].
Xanthenedione derivatives are valuable synthonaussx of the inherent reactivity of the inbuilt pynang [51].
They are also found as core units in several niagpuicalucts. Xanthones are secondary metabolitesdfan higher
plant families, fungi, and lichens [52].

As far as we know, most of the reported hydroangdj particularly decahydroacridin-1,8-diones, haeen
synthesised by using aromatic amines as main ségtr get the acridino nitrogen atom but no orethiad to use
the aliphatic amino alcohols in such one-pot reacttechnique. The products 1,8-dioxooctahydroxarghe
derivatives were obtained in satia€jory yields during the reaction of aromatic altéds or aromatic di-aldehydes
with dimedone under reflux in ethanol for 5 hounsl @atalysed by the amino alcohols. Further toitmugstigation
of synthesis of heterocyclic compounds via theagkoemponent condensation reactions and studyingethgon of
their functional activity with chemical structur83-55], we are representing in this study a sttéagivard and
efficient synthetic method for new decahydro acrdl,8-dione derivative3a-c and 1,8-dioxooctahydroxanthene
derivative 3d-g through three component condensation reactions efhgloyed amino alcohol$a,b exhibit an
excellent substrate for synthesis of acridinediomes a relevant Lewis base catalyst in synthesisanfthenones
under our reaction conditions.
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R NH, + + -
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la,b
3a-c
la, R=H 2a; R'=0OH, R"=H
1b; R=Me 2b; R'=0OH, R"=Br 3a; R=H,R=0H, R"=H

3b; R=H, R'=0H, R"=Br
3c; R=Me, R'= OH, R"=Br

(Scheme 1)

Crystals of3a-cwere grown in diluted ethanolic solutions, and tthiegpective structures were determined by X-ray
crystallography (Figures 1, 2 and 3). The strudwenfirmed the stereochemical assignment of thidinedione
derivatives 3a-c and was identified as 10-(2-hydroxyethyl)-9-(2-hyxdphenyl)-3,3,6,6-tetramethyl-
,2,3,4,5,6,7,8,9,10- decahydroacridine-1,8-dio3e), ( 9-(5-bromo-2-hydroxyphenyl)-10-(2-hydroxyeth)3,6,6-
tetramethyl-1,2,3,4,5,6,7,8,9,10-decahydroacridifedione  8b) and  9-(5-bromo-2-hydroxyphenyl)-10-(2-
hydroxypropyl)-3,3,6,6-tetramethyl-1,2,3,4,5,6,9,80-decahydroacridine-1,8-diorigc) respectively.

Crystals of3d-ewere grown in diluted ethanolic solutions, anditmespective structures were determined by X-ray
crystallography (Figures 4, 5, 6, and 7). The stmes confirmed the stereochemical assignment ef ,&
dioxooctahydroxanthene derivatives 4a-d and wattiitkd as 3,4,6,7-Tetrahydro-3,3,6,6-tetramethydkenyl-2H-
xanthene-1,8-(5H, 9H)-dione3q), 4a-hydroxy-3, 3, 6, 6-tetramethyl-9-[6-(3, 3, 6stetramethyl -1,8-dioxo-
2,3,4,5,6,7,8,9-octahydro-1H-9-xanthenyl)-2-pyr]e®i3,4,4a,5,6,7,8,9,9a-decahydro-1H-1,8-xanthemrexdi 3¢,
3,3,6,6-tetramethyl-9-[6-(3,3,6,6-tetramethyl-1j8@-2,3,4,5,6,7,8,9-octahydro-1H-9-xanthenyl)-2igyl]-2,3,4,
5,6,7,8,9-octahydro-1H-1,8-xanthenedio3é) @nd 3,3,6,6-tetramethyl-9-[3-(3,3,6,6-tetramethy-dioxo-2, 3, 4,

5, 6, 7, 8, 9-octahydro-1H-9-xanthenyl) phenylB24,5,6,7,8,9-octahydro-1H-1,8-xanthenedid3g) (espectively.
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(Sgcheme 2)

EXPERIMENTAL SECTION

Mp’s were determined using open glass capillarissaoGallenkamp digital melting point apparatus amnd
uncorrected. The IR spectra were recorded Whian 3600 FT-IRnstrument using potassium bromide pellets. The
'H-NMR (300 MHz) and™*C-NMR (75 MHz) spectra were measured in DMSO-déagisi Firm Bruker AV300
systemwith TMS as an internal standard. Chemical slafesexpressed as d [ppm], s for singlet, m for ipleltt and

b for broad. Mass spectra have been obtained wdhaw MAT CH-7 instrument irEPSRC National Centre
Swansea, United kingdorasing electron impact ionization (70 eV). X-ray Bsas have been determined Xyay
Bruker Smart Apex lin X ray analyses unit, Baku University, Baku 8takzerbaijan. All of the compounds in this
study exhibited satisfactory, mads;NMR and**C-NMR spectra.

Materials

Starting  materials:  Benzaldehyde, 2-hydroxybenzaldehyde, 4-bromo-Zdwybenzaldehyde, 5,5-
dimethylcyclohexane-1,3-dione (dimedone), trizmasophthalaldehyde, 2,6-Pyridinedicarboxaldehyde and
ethanolamine were used as received from chemicgaplius (Aldrich). 1-Amino propan-2-ol was prepared
according to literature [58]. All employed solvehisve been distilled and dried.

1-General procedure for the preparation of 3,3,6,6-teamethyl-1,2,3,4,5,6,7,8,9,10-decahydroacridine-g;,
dione (3a-c):

A solution of 0.01 mole of aromatic aldehy2i&vas added to a solution of 0.01 mole of aminofadt®l in 50 ml of
pyridine at room temperature with stirring. Theat@an mixture was heated for 30 minutes. Then,latiem of 0.02
mole of dimedone (5,5-dimethyl-1,3-cyclohexanedjonas added with stirring. The reaction mixture weftuxed
for another 5 hours and allowed to cool down tamdemperature. A yellow precipitate of N-alcohotidatives of
3,3,6,6-tetramethyl-9-aryl-1,2,3,4,5,6,7,8,9,dicahydroacridine-1,8-dione3a-c was obtained in a good Yyield
(average 62%). All products were crystallized frethanol and showed one spot on TLC by using a maxod
isopropanol: heptane (3:1) as an eluent (Rf =0.95¢ reaction has been repeated Jarby using ethanol as a
solvent instead of pyridine, it afforded the samedpcts but in a very good yield (80.7%). See tdbl@able 1:
Yield of acridinedione derivatives in different eloyed solvents:
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Compound| MpA9C). | solvent | Yield %
3a 189 ethanol 80.7
3b 199 pyridine 61.8
3c 23¢ pyridine 62.1

2- General procedure for synthesis of 1,8-dioxoodigdroxanthenone derivatives (3d-g):

A mixture of trizma or amino-iso-propanol (0.01madyomatic aldehyde or dialdehyde (0.01mol) andediome
(0.04mol) in ethanol (50ml) was heated for 5 holise reaction was monitored by TLC; upon completithre
mixture was cooled to room temperature, filterelaofd washed with water. The solid crude produaseweft to
dry at room temperature and recrystallized fronaeth. The yield and melting points of produBtsg are listed in
Table 2.

Table 2: Yield and melting points of 1,8-dioxooctajdroxanthene derivatives 3d-g:

Compound| Mp9C). | Yield %

3d 23( 63.c
3¢ 20C 612

3f 175 60.4
39 234 90.1

1-10-(2-hydroxyethyl)-9-(2-hydroxyphenyl)-3,3,6,6-teamethyl-,2,3,4,5,6,7,8,9,10-decahydroacridine-1,8-
dione (3a): This compound was obtained as colorless needlds/(Bicohol), mp 189 °C; ir: OH phenolic and
acoholic 3441, Ar 3031, CH-aliphatic 2857& 2886, A®@16, C=C 1622 cih) ‘H NMR: & 10.0 (s, 1H, OH
phenolic), 7.2-7.6 (br t, 4H, Ar), 5.7 (d, 1H, C8)2 (s, 1H, OH alcoholic), 4.5 (m, 2H, C2), 4.3, @K, C7), 3.4
(m, 2H, C4), 3.0 (m, 2H, C5), 2.5 (m. 4H, ethyl gpd, 1.3-1.6 (m, 12H, 4 methyl groupSJIENMR: &, 198 (C=0
at C-1, C-8), 155 (C=C Ar), 128,129 (C=C, in acnedfused rings), 115, 62(C-O alcoholic), 50, 48H2¢atC2
and C7), 40 (quaternary carbon at C3 and C6)C3b-CH,of ethanol) and 18-20 (C of 4 Me groupA&hal.Calc.
for C;sH31NO, (409.51): C, 73.32; H, 7.63; N, 3.42. Found: 814; H, 8.06; N, 3.66.

Fig.1: X-ray image of compound 3a

Crystal data and structure refinement of compound 8a): Empirical formula GsH3:NO,; Formula weight
409.51; Independent reflections 5369 [R(int) = 0&}4 Temperature 296(2) K; Completeness to the28.80° and
99.6 % ; Wavelength 0.71073 A; Max. and min. traission 0.976 and 0.976; Space group P2(1)/n; Densit

(calculated) 1.219 Mg/?n Absorption coefficient 0.082 v Crystal size 0.30 x 0.30 x 0.30 Mm

Selected bond length [A] and angels [] in (3a)O(1)-C(5) 1.230(2), O(2)-C(9) 1.243(2), C(8)-C(9%48(2),
C(5)-C(6) 1.464(2), C(8)-C(13) 1.361(2), C(1)-C(6355(2), N(1)-C(13) 1.397(2), N(1)-C(1) 1.402(2)4)-C(25)
1.365(3). O(2)-C(9)-C(8) 121.57(16), O(1)-C(5)-C(620.90(16), C(13)-C(8)-C(9) 121.00(15), C(1)-CEp)
121.01(15), C(8)-C(13)-N(1) 120.61(14), C(6)-C(1)2N120.32(15), C(13)-N(1)-C(1) 119.00(13), C(5BEC(7)
117.03(14).
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2-9-(5-bromo-2-hydroxyphenyl)-10-(2-hydroxyethyl)-3,3,6-tetramethyl-1,2,3,4,5,6,7,8,9,10-
decahydroacridine-1,8-dione (3b):This compound was obtained as colorless needl&yl(Btcohol), mp 199 °C;
IR: OH phenolic 3410, OH acoholic 3339, Ar 2957, Gliphatic 2886, CO 1704, C=C 1595, C-Br 625%¢rH
NMR: 6 9.8 (s, 1H, OH phenolic), 7.2 (s, 1H, Ar), 7.1 284, Ar), 6.6 (d, 1H, C9), 5.1(s, 1H, OH alcoholid)15(t,
2H, C2), 3.85(t, 2H, C7), 3.0 (d, 2H, C4), 2.7(#i, 5), 2.3(m, 4H, ethyl group), 1-1.1(m, 12H, 4thy groups);
3C nmr °C nmr: d 197,198 (C=0, C-1, C-8), 155, 135 and (I34C Ar), 111, 112 (C=C, in acridine fused rings),
120 (C-N), 64(C-Br), 50 (C-OH), 20, 28, 30 and(82C of CHCH, and 5CH); ms: m/z 488 (100), 489 (30), 490
(100), 491 (30)443 (56), 363 (39), 271 (42), 172 (29), 92 (74)ak

6.19; Br, 16.36; N, 2.87. Found: C, 61.16; H, 5B6;15.99; N, 3.0 Br ’
b HO
AJE = \ /“E\
/| & ge O Q
B(ufgj/ \ =] \ %
/ \\ / N\ N
\ / \ a3l i \ Al o
RS B 76 f\ HO
'/ =

Fig. 2: X-ray image of compound 3b

Crystal data and structure refinement of compound 8b): Empirical formula GsH;Br N O,; Formula weight
488.41; Independent reflections 5137 [R(int) = Q4)7 Temperature 296(2) K; Completeness to the2a.60° and
99.7 % ; Wavelength 0.71073 A; Max. and min. traission 0.8427 and 0.6185; Space group P2(1)/n; iBens

(calculated) 1.374 Mg/?n Absorption coefficient 1.772 v Crystal size 0.30 x 0.20 x 0.10 Mm

Selected bond length [A] and angels [°] in (3b)O(1)-C(5) 1.220(3), O(2)-C(9) 1.244(4), C(5)-C(6%33(4),
C(8)-C(9) 1.423(5), C(1)-C(6) 1.355(4) 1.355(4)8EC(13) 1.345(4), N(1)-C(1) 1.398(3), N(1)-C(13Ba3(4),
O(4)-H(4C) 0.8200, 1.895(4); O(1)-C(5)-C(6) 120.%(D(2)-C(9)-C(8) 122.1(3), C(1)-C(6)-C(5) 120.Y(8(13)-
C(8)-C(9) 120.8(3), C(6)-C(1)-N(1) 119.2(3), C(8§13)-N(1) 120.2(3), C(13)-N(1)-C(1) 119.8(2), C@}8)-C(7)
118.7(2), C(5)-C(6)-C(7) 117.7(2), C(6)-C(7)-C(&®)814(2).

Fig. 3: X-ray image of compound 3c
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3-9-(5-bromo-2-hydroxyphenyl)-10-(2-hydroxypropyl)-33,6,6-tetramethyl-1,2,3,4,5,6,7,8,9,10-
decahydroacridine-1,8-dione (3c)This compound was obtained as pale yellow crystianol), mp 235°C; IR:
OH phenolic 3401, OH alcoholic 3369, Ar 2957, Cliplaatic 2871& 2666, C=Q.626, C=C 1594, C-Br 667 ¢
"HNMR: 8 9.9 (s,1H, OH phenolic), 7.3(s, 1H, Ar), 7.228, Ar), 5.1(s, 1H, alcoholic), 4.8(s, 1H, C9), 3.94H,
2CH, of C2, C7), 3.2 (s, 4H, 2GHat C4, C5) 2.8-2.9(d, 2H, Ghf propyl group), 2.5-2.7(m, 1H, CH of propyl
group), 0.9-1.2(m, 15H, 5GH **C nmr; 198 (C=0), 153 and 130 (C=C 62(C-Br), 49#8), 40,22 and 18 (C-C
of CH,3CH, and 5CH); ms:m/z 502(100), 503(30), 504(100), 505(30), 484,283 (53), 422 (41), 330 (62), 271
(49), 172 (27); Anal.Calc. For,gHz.Br N O, (502.44): C, 62.15; H, 6.42; Br, 15.90; N, 2.78uRd: C, 61.96; H,
6.15; Br, 16.08N, 3.01.

Crystal data and structure refinement of (3c): Empirical formula GgHsz.Br N O, formula weight 502.44,
Independent reflections 6209 [R(int) = 0.0663], pemature 296(2) K, Completeness to theta = 28.66°98.3 % ,
Wavelength 0.71073 A, Max. and min. transmissiof29.and 0.632, Space group P 21/n, Density (catmlla

1.342 Mg/mo’, Absorption coefficient 1.684 nh Crystal size 0.30 x 0.20 x 0.20 Mim

Selected bond length [A] and angels [°] in (3c)O(1)-C(1) 1.237(5), O(2)-C(8) 1.223(4), C(1)-C(9AY43(5),
C(8)-C(8A) 1.467(4), C(4A)-C(9A) 1.361(5), C(8A)-TMA) 1.345(4), C(4A)-N(10) 1.386(4), N(10)-C(10A)
1.398(4), O(4)-C(19) 1.351(5), Br(1)-C(22) 1.890(4)(1)-C(1)-C(9A) 121.5(3), O(2)-C(8)-C(8A) 1203(
C(4A)-C(9A)-C(1) 120.4(3), C(10A)-C(8A)-C(8) 1213)( C(9A)-C(4A)-N(10) 119.9(3), C(8A)-C(10A)-N(10)
119.6(3), C(4A)-N(10)-C(10A) 119.9(3), C(8)-C(8AYS) 117.2(3), C(1)-C(9A)-C(9) 119.3(3), C(8A)-C(g)9A)
108.0(3).

4-3,4,6,7-Tetrahydro-3,3,6,6-tetramethyl-9-phenyl-2H«anthene-1,8-(5H,9H)-dione (3d)59,60]:
Crystal data and structure refinement of (3d):Empirical formula GsH»¢03, formula weight 350.44, Independent
reflections 4638 [R (int) = 0.0226], Temperatures@ K, Completeness to theta = 28.00° 99.7 %, \Wanggh

0.71073 A, Max. and min. transmission 0.9845 a9@45, Space group P 21/c, Density (calculated)Sll\ZQ/m3,
Absorption coefficient 0.078 mh, Crystal size 0.20 x 0.20 x 0.20 fim

Selected bond length [A] and angels [] in (3d)O(1)-C(7) 1.3729(14), O(1)-C(13) 1.3762(14), O(ZB)
1.2150(17), O(3)-C(15) 1.2163(17), C(1)-C(3) 1.B30(C(2)-C(3) 1.528(3), C(3)-C(4) 1.525(2), C(3)%(
1.5283(19), C(4)-C(5) 1.507(2), C(5)-C(6) 1.4709(1€(6)-C(7) 1.3337(17), C(6)-C(17) 1.5105(16),CC(B)
1.4919(17), C(9)-C(11) 1.527(2), C(10)-C(11) 1.597(C(11)-C(16) 1.527(2), C(11)-C(12) 1.5316(18)1D)-
C(13) 1.4867(16), C(13)-C(14) 1.3332(17), C(14)®)(11.4677(17), C(14)-C(17) 1.5081(16), C(15)-C(16)
1.5071(19), C(17)-C(18) 1.5267(17), C(18)-C(19)8BH(18), C(18)-C(23) 1.3839(17), C(19)-C(20) 1.286(
C(20)-C(21) 1.379(2), C(21)-C(22) 1.371(2), C(22pr8) 1.386(2).

Fig. 4: X-ray image of compound 3d

5-4a-hydroxy-3,3,6,6-tetramethyl-9-[6-(3,3,6,6-tetrarathyl-1,8-dioxo-2,3,4,5,6,7,8,9-octahydro-1H-9-
xanthenyl)-2-pyridyl]-2,3,4,4a,5,6,7,8,9,9a-decahyd-1H-1,8-xanthenedione (3e]61]:

Crystal data and structure refinement of compound 8e): Empirical formula GgH;/NO;.0.5GHsOH.0.5H0;
Formula weight 673.82; Independent reflections 8@3@nt) = 0.035]; Temperature 100(2) K; Completemndo
theta = 28.00° and 99.6 % ; Wavelength 0.71073 AxMand min. transmission 0.983 and 0.992; Spacepgr

P2(1)/n; Density (calculated) 1.215 Mg?mf-\bsorption coefficient 0.08 mmh; Crystal size 0.20 x 0.15 x 0.10 Mm
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Selected bond length [A] and angels [°] in (3e)01-C8 1.226(4), 02-C19 1.228(4), 03-C15 1.369(33; 12
1.369(3), 04-C25 1.230(4), 05-C29 1.346(4), O5-Ci3264(3), 06-C32 1.383(3), O7-C36 1.210(4), N1-C5
1.338(3), N1-C1 1.347(4), C1-C2 1.385(4), C1-C2314(4), C2-C3 1.391(4), C3-C4 1.380(4), C4-C5 1(38R0
C5-C6 1.525(4), C6-C20 1.511(4), C6-C7 1.511(4)GI2 1.337(4) C7-C8 1.468(4), C8-C9 1.502(5), C9-C10
1.531(4), C10-C11 1.521(4), C10-C14 1.526(5) C13-C538(4) C11-C12 1.486(4), C15-C20 1.332(4), C156-
1.495(4), C16-C17 1.539 (4), C17-C18 1.525(4), CP1 1.531(5), C17-C22 1.536(5), C18-C19 1.516(H)9-
C20 1.475(4), C23-C24 1.514(4), C23-C37 1.533(£4-C29 1.356(4), C24-C25 1.460(4), C25-C26 1.516(4)
C26-C27 1.535(5), C27-C31 1.527(5), C27-C28 1.5 T(27-C30 1.533(5), C28-C29 1.484(4), C32-C33 1(5),
C32-C37 1.540(4), C33-C34 1.545(4), C34-C39 1.504184-C38 1.529(4), C34-C35 1.543(4), C35-C36 2(4)
C36-C37 1.538(4), 08-C40 1.437(5), C40-C41 1.482 (5

Fig. 5: X-ray image of compound3e

6-3,3,6,6-tetramethyl-9-[6-(3,3,6,6-tetramethyl-1,84dx0-2,3,4,5,6,7,8,9-octahydro-1H-9-xanthenyl)-2-
pyridyl]-2,3,4,5,6,7,8,9-octahydro-1H-1,8-xanthenddne (3f) [62]:

Crystal data and structure refinement of compound 8f): Empirical formula GgHssNOg; Formula weight 623.67;
Independent reflections 8347 [R (int) = 0.0357]mperature 100(2) K; Completeness to theta = 28a84°99.3 %;
Wavelength 0.71073 A; Max. and min. transmissid®7B8 and 0.9758; Space group P21/c; Density (cated)

1.231 Mg/r’r?’; Absorption coefficient 0.082 v Crystal size 0.30 x 0.30 x 0.30 mm

Selected bond length [A] and angels [] in (31)©1-C12 1.3757(14), O1-C20 1.3800(14), 02-C16 1.2P8)2 O3-

C8 1.2242(15), 04-C29 1.3732(15), 0O4-C37 1.3761(1B%-C25 1.2220(15), 0O6-C33 1.2200(16), N1-C1
1.3438(16), N1-C5 1.3443(15), C1-C2 1.3829(17),GB11.5264(16), C2-C3 1.3853 (18), C3-C4 1.3771(C8)

C5 1.3865(16), C5-C23 1.5270(17), C6-C15 1.5051(@CB)C7 1.5133(16), C7-C12 1.3393(17), C7-C8 1.458%H
C8-C9 1.5103(17), C9-C10 1.5338(18), C10-C14 1.5B21 C10-C13 1.5336(18), C10-C11 1.5387(17), C12-C
1.4958 (17), C15-C20 1.3368(17), C15-C16 1.4719(T76-C17 1.5111(18), C17-C18 1.5328(18), C18-C21
1.5269(17), C18-C22 1.5332(18), C18-C19 1.5403(CAR-C20 1.4926 (17), C23-C32 1.5060 (17), C23-C2
1.5082(17), C24-C29 1.3393(17), C24-C25 1.4688(1735-C26 1.5157(18), C26-C27 1.5335(17), C27-C30
1.5261(18), C27-C31 1.5296(19), C27-C28 1.5325(173B-C29 1.4884(17), C32-C37 1.3363(17), C32-C33
1.4687(17), C33-C34 1.5129(18), C34-C35 1.5301(1335-C38 1.5293(18), C35-C39 1.5292(18), C35-C36
1.5341(18), C36-C37 1.4903(17).

CHa

CHj3

Fig. 6: X-ray image of compound3f

7-3,3,6,6-tetramethyl-9-[3-(3,3,6,6-tetramethyl-1,84dx0-2,3,4,5,6,7,8,9-octahydro-1H-9-xanthenyl)pheily
2,3,4,5,6,7,8,9-octahydro-1H-1,8-xanthenedione (3&9]:

Crystal data and structure refinement of compound 8g): Empirical formula GoHz¢0s; Formula weight 622.77;
Independent reflections 8347 [R(int)= 0.0357]; Temgiure 296(2) K; Completeness to theta = 28.3d°%n5 % ;
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Wavelength 0.71073 A; Max. and min. transmissid®®884 and 0.9844; Space group P21/c; Density (catied)
1.190 Mg/n?’; Absorption coefficient 0.079 ik Crystal size 0.20 x 0.20 x 0.20 mMm

Selected bond length [A] and angels [] in (39)0(1)-C(10) 1.374(2),0(1)-C(9) 1.377(2), O(2)-C(12217(2),
0(3)-C(19) 1.214(2), O(4)-C(22) 1.3782(19), O(4r8) 1.3810(19), O(5)-C(25) 1.222(2), O(6)-C(32)2L2),
C(1)-C(6) 1.382(2), C(1)-C(2) 1.390(2), C(1)-C(7p26(2), C(2)-C(3) 1.383(2), C(3)-C(4) 1.381(2),3:C(20)
1.529(2), C(4)-C(5) 1.381(2), C(5)-C(6) 1.366(2);7=C(11) 1.502(2), C(7)-C(8) 1.506(2), C(8)-C(9B36(2),
C(8)-C(19) 1.460(3), C(9)-C(16) 1.484(2), C(10)-C) 11.334(2), C(10)-C(15) 1.484(2), C(11)-C(12) B4y,
C(12)-C(13) 1.501(3), C(13)-C(14) 1.523(2), C(14p8) 1.521(3), C(14)-C(15) 1.522(3), C(14)-C(37523(3),
C(16)-C(17) 1.524(3), C(17)-C(40) 1.521(3), C(111k8) 1.523(3), C(17)-C(39) 1.526(3), C(18)-C(19498(3),
C(20)-C(24) 1.505(2), C(20)-C(21) 1.510(2), C(2xr®) 1.333(2), C(21)-C(32) 1.468(2), C(22)-C(29¥4(2)
C(23)-C(24) 1.336(2), C(23)-C(28) 1.487(2), C(24r®) 1.466(2), C(25)-C(26) 1.502(3), C(26)-C(27531(3),
C(27)-C(34) 1.524(3), C(27)-C(33) 1.526(3), C(21r& 1.532(3), C(29)-C(30) 1.529(2), C(30)-C(31530(3),
C(30)-C(35) 1.531(3), C(30)-C(36) 1.531(3), C(3XBL) 1.497(3).

Fig. 7: X-ray image of compound3g
RESULTS AND DISCUSSION

On refluxing an ethanolic solution of dimedone, rppiate aromatic aldehydes and amino alcohols€®ehl) in a
stiochiometrical ratio 2:1:1 for 5-6 hours followdy evaporation of the solvent under vacuum it rafiéol the
formation of the solid fused three membered ringaridinedione derivative3a-cin a satisfactory yield (62-80%)
(see Scheme 1).

The X-ray crystal structure analysis3#-cwas carried out (see figures 1,2 and 3 in expetiaieection). It clearly
demonstrated the three fused hydro acredinedionetstes along with the aromatic and alcoholic clsaibstituent.
The x-ray studies of the single crystals3af-c showed that the three fused rings of acridinedioméety are not
planar and are stabilized by by intra- and integoolar O-H...O, C-H...O [56] and C-H...Br hydrogen borids

3c[57]. Some crystal data and soswected bond length have been recorded (see gyl section).

The IR spectra showed characteristic absorptiotvsd®s 3401-3410cthand at 3339-3369ctnfor the phenolic and
alcoholic hydroxyl group respectively. Absorptions between 2957— 301bamere assigned for the aromatic
substituent while absorptions between 2886- 2666evere attributed to asymmetric and symmetric aliigha
stretch. The cyclic carbonyl group was remarked atrong stretch absorption between 1704 and 1716&he
mass specta &a-c exhibited the correct molecular ion peaks at @&®%) and 490 (100%) for the bromo isomers
of 3b and 502 (100%) and 505 (100%) for isomers3af'H-NMR spectra of3a-c remarked a chemical shift
betweenss = 10 and 9.8ppm for phenolic OH group while alddh®H group was observed at chemical shift
between 5.4 and 5.1ppm. Aromatic signals were obseat 6.8- 7.6ppm. Signal & 3.8- 4.5 were assigned for
proton at C2 and C7 respectively while peaks at-2.8B for protons at C4 and C5 were observed. Bpngtons
were assigned at chemical shifts between 2.6 abpps for3a & 3b and between 2.6 and 2.5-2.9ppm 8ur
Multiple peaks were observed at 1 -1.5ppr3d@acand were attributed to the methyl groups of dinmedand that of
the isopropanol**C-NMR of 3a-c showed a characteristic peakdatL98ppm for carbonyl group and 155-157ppm
for aromatic substituent. The chemical shift of C#Cpyridyl ring appeared clearly as two peaks 29 hnd
130ppm. C alcoholic appeared between 68 and 62 ppm.peaks at 49 and 51ppm were attributed to tarban
atoms at C2 and C7 while a single peak at 40ppmassigned to two carbon atoms of C3 and C6. Meltj@aks
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of the four methyl carbons of dimedone were obgkate20 ppm foBa-cwhile one single peak appeared at 10ppm
and was attributed to the methyl carbon atom girigpanol chain ir8c.

oH R— m Ar

O\
fo) H
R-NH, + Ar-CHO R-N= CH A —— =
),
1 2 4

Ar Ar ‘
o o] o o RNH,
1
— B — O, o
NH SN o o o g
|
O R I
l Ar 6
8 o]
o A o o A O §t><
} ! R
ROH R

9 3a-c

(‘)H
R; a,b = -CH,- CH, -OH, ¢ = CH,-CH-CH,-

(Scheme 3)

e CH
0 O O fe}
A —
R—NH, 4 j;j—» RﬁH3 +j;:|r — © O
1 10 [\

Ar
11 6 o S o
Ar 11
0]
RNH;
— - 3
(0]
HO (0)e} oo
14 13 12
0 Ar OHA o o A O
O O
OH OH2 3d-g
15
(Scheme 4)

Formation of the hydro acridinedion8s-c may be rationalized by an initial formation of tmine 4 from the
condensation of the aromatic aldehy@ewith the appropriate amino alcohbl(see Scheme 2). The attacking of
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enol form of dimedone on the imirecould have afforded the formation of addcivhich in turn could have
undergone an internal arrangement to release tlm@oalooholsl and arylidene$. The released aminoalcohdls
could have reacted with another molecule of dimedongive the amino enorfewhich in turn could have attacked
through its nucleophilic amino group into the etephilic carbon atom of the former arylider$o give the imine
8. The unstable imine8 could have been rearranged into the relativel\blstastructure of the hydroxy
hydroacredindione8 which ultimately could have stabilized easily itihe title structure of hydro acridindionga-

¢ by elimination of a molecule of water (Scheme 3).

Formation of the 1,8-dioxooctahydroxanthene deiirea8 d-g might have been initiated by Aldol condensation
between dimedone and aromatic aldehyde in the presaf amino compoundsas Lewis base catalyst to form the
corresponding arylidine8 (see Scheme 4). Micheal addition of the nucleeptill onto6 could have afforded the
tetracarbonyl compoundi3 via intermediuml12. An interamolecular arrangment of the enol fotBicould have
resulted in formation of the hydroxy hydroxantheadd which could have undergone an elemination of water
molecule to reveal the final stable form of theresponding hydroxanthenone derivati@ekg via the intermedium
16.

CONCLUSION

In this approach we have developed a one pot effidynthesis of new potentially biologically aetiderivatives of
hydroacridinones3a-c and hydroxanthenone3d-g from simple common chemicals by using the econamic
technique of three-component condensation reactions

Supporting Information:
X-ray data of compound3a-gare available when required.
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