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There are mainly three preparative routes to 9-acridane-

thiones (1):

- reaction of acridine (2) with sulfur at high temperatures’
(this method has also been applied to the 3,6-bis[dimethyl-
amino]® and 3,6-bis[diethylamino)® derivatives);

- O/S exchange in 9-acridanone* (3) (and its 10-methyl® and
10-pheny! derivatives®) with tetraphosphorus decasulfide,
or in 10-methylacridanone with boron sulfide or, better, sili-
con disulfide;

- reaction of 9-haloacridine (4) or its derivatives with sodium
sulfide, calcium polysulfide, potassium O-alkyl dithiocar-
bonates (potassium xanthates), or thiourea®. This method is
the most frequently used route to 9-acridanethiones.
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In view of synthesizing 9-acridanethiones of possible pharma-
cological activity, we have now investigated the conversion of
9-acridanones (3) into 9-acridanethiones (1) using tetraphos-
phorus decasulfide. This reagent has hitherto been used for
the conversion of other types of carbonyl compounds into the
thioxo derivatives®. We performed the reaction in hexamethyl-
phosphoric triamide (HMPT) and obtained the desired 9-acri-
danethiones (1) in high yields. For comparison, we attempted
the same O/S exchange reaction with sulfur® and with 2,4-
bis[4-methoxyphenyl]-2,4-dithioxo-1,3,2,4-dithiadiphosphe-
tane (Lawesson reagent)>’. Whereas the yields obtained using
sulfur were lower in our experiments than the yields obtained
using tetraphosphorus decasulfide (our procedure), no con-
version could be achieved using Lawesson reagent.

The conditions used by us proved to be particularly useful for
the conversion of acronycine (5) into thioacronycine (6). This
already earlier attempted'® conversion is accompanied by O-
demethylation to 7 as an undesired side reaction when tetra-
phosphorus decasulfide in benzene is used. Under our experi-
mental conditions, this side reaction is completely sup-
pressed.
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Conversion of 9-Acridanones (3) into 9-Acridanethiones (1); General
Procedure:

The 9-acridanone (3; 10 mmol) is added to a stirred solution of tetra-
phosphorus decasulfide (2.22 g, 5 mmol) in hexamethylphosphoric
triamide (30 mi) which is protected for moisture. Stirring is continued
(temperature and time, see Table) until no more 9-acridanone can be
detected by T.L.C. analysis (silica gel, chloroform/methanol 8/2). The
mixture is poured into diluted aqueous ammonia (250 ml). The solid
product which separates is isolated by filtration, washed several times
with water, and air-dried. The residue is recrystallized from metha-
nol.

Thioacronycine (6):

Acronycine®' (53 1.929 g, 6 mmol) is added to a stirred solution of te-
traphosphorus decasulfide (1.33 g, 3 mmol) in HMPT (18 ml) which is
protected from moisture. Stirring is continued for 1 h at 140°C. The
mixture is then diluted with water (100 ml) and extracted with ether
(10x 50 ml). The organic extract is washed with water (200 ml), dried
with magnesium sulfate, and evaporated. The residue (1.9 g, m.p. 170-
181°C) is recrystallized twice from ethanol; yield: 0.93 g (45%); m.p.
186-187°C.

C:oH1wNO,S  calc. C71.18 H567 N4.15 0948 S59.50
(337.4) found 71.11 5.74 4.03 9.57 9.45
M.S.:m/e =338 (M +1) (28), 337 (100), 336 (68), 322 (18), 305 (25), 304
(82), 292 (21), 273 (18).

I.R. I(K Br): v=1590, 1570, 1460, 1385, 1350, 1140, 1040, 745, 735
cm

'H-N.M.R. (CDC1,/TMS): 6=1.55 [s, 6 H, C(CH3),)); 3.83 (s, 3H,
N—CH;); 3.94 (s, 3H, OCHa); 5.50 (d, 1 Hyiny, J=10 Hz); 6.38 (s, 1 H,
5-H); 6.55 (d. 1 Hginy, J =10 Hz); 7-7.6 (m, 3 H, 9-H, 10-H, | 1-H); 8.63
ppm (m, 1 H, 8-H).
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Table. 9-Acridanethiones (1) from 9-Acridanones (3)
0 S

SYNTHESIS

l G X PsSig/ HMPT 7 9 2
N 6 10 3 X
l ) '\Il 4
R R
3 1
Educt Product R X Reaction Yield m.p. [°C] Molecular formula®
conditions [¢5) or m.p. [°C] reported
°C, h]
3a :l la H H 115°, 2.5 97 259-261° 266°7
3b]; 1b CH; H 1158°,3.5 98 258-260° 263°"
3c y Ie H 3-CF; 115°,2.5 87 259.5-260.5° C,,HyF;NS (279.2)
3" 1d H 6-Cl, 2-F 115°,2.5 84 246-248° C3H,CIFNS  (263.7)
3e"’ le H 6-Cl, 3-CF, 115¢, 2.5 84 269-270° C,H,CIF;NS  (313.7)
3f 'j If H 6-Cl, 2-OCH, 115°, 2.5 99 259-260° 263°° v
3g;2 1g H 1,3-di-OCH; 115°, 25 76 197-199° CsH3NO,S (271.3)
3h° . 1h CH, 1,3-di-OCH; 115,18 70 149-150° CHsNO,S (285.3)
12 2
deO —_ ©i\):rllv\j 100°, 17 62 213-215° C3HisNS (217.3)
H H
8 9

“ The microanalyses were in satisfactory agreement with the calculated values: C, £0.25; H, £0.14; S, +0.13.
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