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NUCLEOPHILIC AROMATIC SUBSTITUTION OF A METHOXY GROUP BY AN ALKYLTHIO GROUP IN THE
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Abslract - The synthasis and nmr study (1H and 130) of eleven acriding derivatives are reported.
13¢ Chemical shilts are very sensitive to the oxygan or sulfur nalure of the substituents at
positions 2 {alkoxy vs thioatkoxy) and 9 [acridinones vs thioacridinones). The rather unusual
replacement of an alkoxy group by a thioalkoxy group in thioacridinones, when tiealed by atkyl

mercaplans in he presence of aluminium chletide, is described.

Wa becamea inlerested in the 2-hydroxy-10-methyl-9-1hioactidinone as starling material for the prepa-
ration of bisaciidine derivatives.!™® The simplest way to obtain ihis preduct would obviously be the
demethylalion of 2-methoxy-10-melhyl-9-thioacridinone 1a. However, use of hydrobromic acid, which
gives excallent resulls in the case of me!hoxyacridim)nes,B led 1o the 2-hydroxy-10-methyl-9-acridino-
nes 2. 7% llance to avoid the simultanscus hydrolysis of the thione group, two altarnative methods were
tried. The use of aluminium jodide In benzene? lailed and the starling material was recovered. In consirasl,
aluminium chiorida in ethanethiol 1211 attarded 2-ethyliliio-10-methy!-9-1hioacridinones 3a. The
compound so obtained was somewhat unexpected because there is usually a demethylation under these

experimenial conditions, 1© Yet, substituled detivatives were obtained from rmethoxynaphthalene LR

until now, this has never been menticned in the lield of helerocyclic chemistry.
The same reaction was observed when the subslituent on the nitrogen is benzyl 1t or ethyl 1¢ - prepared

by thiafion of the 9-ox0 analogs 4 according lo the method of Smolders'? . or when ehanefhiol is replaced
by propanethiol : compounds 3b-3e. In contrast, the reaction failed with bulanethicl, with
9-{10H)-thicacridinones, and with 2-methoxyacridinonss (both NH and N-methy!). According to the opinion
of Node,' ! this could be due to the decrease in the nucleophilic reactivity.

These resulls are schematized in 1he Figure and data aboul \he compounds prepared are listed in Table 1.
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Compournds R 2-subsliluent
1a CII3 OCH3
ib CHaCgHE OCH,
1c CoHy OCHy
3a CHy SCyllg
3b CHZCGHS SCEH5
3c CoHg SColg
3d CHy SC4H;
3e Cohly SCyH,
4a CHy OCH,
db CHyCgHg OCH,
dec CoHg OGCH,
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The 3¢ chemical shilts gatherad In Table N, prove that the SA group occuples e same
position, €-2, thal Iha mathoxy Ieaving group. Actually, with a relarence Ilo
9-thipacridinore, ' resanance peaks are shifted of aboul 33 pprt lor C-2, 20 ppm tor C-4,
and 10 ppm for C-3 in llte case of lhe 2-melhoxy subslitution, whilst resonance peaks are
1ospeclively shilted of only 8 ppin for C-2, and approximately 05 to 1.5 ppm {for G 1 or
C-3, i tha case of compounds 3. Added 1o \his, 1ll nmr leads to the same conclusion.
Indeed, prolons 1 and B are deshielded {dd, § = 9.1 ppm} when there are no substiluents
branched on the
g-thinacridinone nucleys. frn the case ol substivtion with a methoxy group in position 2,
there are two signals for he protons under discussten [ 11 (1), & = 9.1 ppin and H (BY, & =
8.6 ppm], whilst in the case of substilution wilh a thioethyl group, chamical shills arn 9.0
ppm for H {1) and 9.1 ppms for H (8). This Is due o the deshlelding eflact of 1he thioathar
group.
Sbch a slruclure can be also deduced from mass spectra. Ihdeed with reference to the data
presentad in Tabla I, attention must be draw, on the one hand, on the parent-ien peaks al
miz. 285, 351 and 292 for 3a, 3b and 3¢, and, on the other hand, on ion peaks al miz 241
which correspond 1o lhe loss of all alkyl substituenls for 3a, 3b, and 3¢, whislt ion peaks
at m/z 270 is due to lhe loss of the benzy! gioup, for 3b.
Thus. the machanism involved certesponds 1o the SHAr mechanism praviously proposnd by

Node in the case of aromalic llydrocarbons,” with the possibility of a maonoalactrariic

DICCASS.

Table lll. Mass Specira Datla {m/z)

Ja 285 {M*} (100), 257 {45), 256 {30), 252 {24}, 241 (23}
3b 361 (M'){38). 333 (1). 300 (1.5}, 270 (50}, 242 (7), 241 (8}, 91 (100}
3c 290 {M*) (100}, 284 (12), 271 (33), 270 (25), 266 (16}, 242 (13}, 241 (15)
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EXPERIMENTAL

10-Alky|-2-mathoxy-9-acridinones, 4 ; General Procedure @ A stirred mixture of 2-methoxy-9(10H)-

acridinone20 {0.015 mol), alkylating agent (0.0375 mol), triethylbenzylammonium chloride (0.0075 mol),
50 % polassivm hydroxide (75 mi) and toluene {150 ml) is heated for 5 days at 110°C. The toluena layer
is separafed, washed three fimes with water (about 50 mi each time}, dried with sodium sulfate, and

evaporated in vacuo. The crude is recrystallized from ethanol.

1C-Alkyl-2-methexy-9-thipacridinones. 1 ; General Procedure : A mixture of 10-alkyl-2-methoxy-8-

acridinenes 4 (0.010 mol), tetraphesphorus decasulfide {0.010 mol} and hexamethy'phosphoramide
(30 ml} is stirred at 100°C for 24 h. The solution is then poured ot inlo 500 m! of cold water. The

precipitate obtained is filtered out, washed with cold water and recrystallized from methancl,

1C0-Alkyl-2-alkylthio-9-thinacridingnes, 3 ; General Procedure : Aluminium chloride (0.022 mol) is added

to 10-alkyl-2-methoxy-9-thioacridinones 1 (0.004 mol). The use of any sclvent is nol necessary. The
mixture is mildly heated for 10 min at 30°C, safe from moisture, Alkyl marcaptan (0.15 mol) is then
added, and the mixture is stirred for a time which depends cn the nature of the mercaptan (2 h with ethy!
mercaptan, 7 h with propyl mercaptan), before the solution be poured out into water {500 ml). The red

precipitate obtained is filtered out, washed with cold water and recrysiallized from acetonitrile.
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