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Dithranol (anthralin; 1,8-dihydroxy-9-anthrone) and its derivatives bearing 
a variety of substituents in the 10-position are of actual interest in research 
on psoriasis l\ In connection herewith 10-alkylthio- and 10-arylthio-l,8-
dihydroxy-9(10//)-anthracenones were synthetized and used for anti-
psoriatic activity 2' 3). 

In the scope of our studies on dithranol4) we examined 
several 10-arylthio-derivatives5) and worked out ms proce­
dures for their unequivocal identification and purity deter­
mination. As expected, the 70 eV and 12 eV EI-MS of 10-
phenylthio-dithranol (1) are in accordance with those of 
simple benzylic sulphides displaying the base peak at m/z = 
225 in the case of 1 as a result of benzylic cleavage. How­
ever, if a heated insertion probe is used, ions at m/z = 226 
(C 1 4 H 1 0 O 3 ) , m/z = 218 (C 1 2H 1 0S 2) and m/z = 110 (C6H6S) 
appear with varying intensity depending on inlet system 
and ion-source temp, and crucible materials (Al, Au, 

quartz). These ions are not found in FD mass spectra which 
show signals at m/z = 334 (M +-; 100%) and m/z = 225 
(10%) only, even in case of high emitter currents. Further­
more, metastable molecular ions (B/Z = const., linked scan; 
70 eV) are not fragmented to m/z 226; 218; and 110 ions 
(Exp. Part). 

From these results it seems reasonable to infer thermal 
decomposition of 1 in the inlet-system (and the ion source) 
before ionization can take place, and homolytic fission7,8) of 
the C(10)-S bond followed by H*-abstraction by the result­
ing C- and S-radicals forming C 1 4 H 1 0 O 3 (dithranol) and 
C 6H 6S (thiophenol) neutrals, or their recombination to C-C 
or S-S dimers, e.g. diphenyldisulphide (C 1 2H 1 0S 2). 

In order to prove this concept, thoroughly purified sam­
ples of 1 (Exp. Part) were heated (150°C) in quartz tubes 
for 1 to 30 min and the products identified by EI-MS and 
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Scheme 2: Structures of thermolytic products 

FD-MS. The data in Table 1 show a dramatic decrease of 
intensity of M + * (m/z 334) and m/z 225 ions with extended 
heating periods, whereas the ions at m/z = 109, 218, and 
226 give rise to stronger signals. Correspondingly, the FD-
MS reveal an increase in radical recombination products of 
higher molecular mass at m/z = 442, 450, and 558. 

The thermolytic products were identified by HR-MS, the 
structures derived thereby (Scheme 2) are in good accord 
with results of analogous decomposition studies on sul­
phides8"1^. Therefore, we conclude that the unexpected 
compounds encountered in the El-mass spectra of 1 are of 
thermal origin. The amount of these analytically unwel­
come concomitants can be reduced by the use of quartz cru­

cibles, low inlet-system- and ion-source-temp, and short 
dwelling times (EI-MS) or by application of low-temp, 
ionization methods, e.g. FD-MS. 
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Experimental Part 

E I -M S (70/12 eV), F D - M S and M I - M S : M A T 95 double-focusing 
instrument. The samples were introduced via the direct insertion probe 
(quartz crucibles), at T = 100°C; ion source temp. 100-120°C. High 
resolution measurements with m/Am = 15000.- Melting points: Büchi 510 
melting point apparatus, uncorrected.- *H-NMR spectra: Varian E M 390 
(90 M H z ) , T M S as an internal standard.- Fourier-transform IR spectra 
(KBr): Nicolet 510M FT-IR spectrometer. 

10-Phenylthio-l ,8-dihydroxy-9-anthrone (1) 

To a solution of 10-bromo-l,8-dihydroxy-9-anthrone 1 2 ) (305 mg, 1.0 
mmole) and 0.1 ml of trifluoroacetic acid in dry C H 2 C 1 2 (20 ml), a solution 
of thiophenol (2.0 mmole) in dry C H 2 C 1 2 (10 ml) was added dropwise. The 
reaction mixture was allowed to stir at room temp, for 6 h under N 2 . The 
yellow solution was washed thoroughly with water and diluted with CHC1 3 

(20 ml). The org. phase was dried over N a 2 S 0 4 , filtered, and evaporated. 
The residue was purified by three recrystallizations yielding yellow crys­
tals of 1 (220 mg, 66%), mp. 149-150°C [lit. 145°C 2 ) ].- FT-IR (KBr) 1629 
(CO -HO) c m 1 . - ^ - N M R (90 M H z , CDC1 3): 8 (ppm) 5.40 (s; 1H, 10-H), 
6.70 (d; J = 8 Hz, 2H, 2-H, 7-H), 6.90 (d; J = 8 Hz, 2H, H-4, H-5), 7.05 (d; 
J = 8 Hz, 2H, 2 ' -H, 6'-H), 7.15 (t; J = 8 Hz, 2H, 3 '-H, 5'-H), 7.35 (t; J = 
7.7 Hz, 1H, 4'-H), 7.49 (t; J = 7.7 Hz, 2H, 3-H, 6-H), 11.80 (s; 2H, 1-OH, 
8-OH).- C 2 0 H 1 4 O 3 S (334.4) Calcd. C 71.8 H 4.22 Found C 71.3 H 4.19. 
a) E I - M S : m/z (70/12 eV, % rel. int.) 334 (7/16), 226 (35/40), 225 

(100/100), 197 (43/1), 151 (15/-), 110 (13/11), 109 (9/-). 
b) F D - M S : m/z (% rel. int.) 334 (100), 225 (15). 
c) M I - M S : M + * (m/z 334; B/E): 333 (100), 302 (3), 301 (1), 256 (2), 225 

(15) (quartz crucible). 
d) E I - M S : m/z (70 eV; A l / A u crucibles; % rel. int.): 334 (2/3), 226 

(95/80), 225 (100/100), 197 (55/50), 151 (25/25), 110 (40/35), 109 
(25/20). 

Table 1: Thermolysis (150°C) of 1 (EI-MS; 70 eV, % rel.int.J 

t(min) m / z 334 m / z 226 m / z 225 m / z 218 m / z 110 m / z 109 
C20H14O3S Q4H10O3 C14H9O3 C12H10S2 C 6 H 6 S C 6 H 5 S 

0 20 10 100 1 18 5 
1 15 25 100 1 20 35 
5 2 35 20 100 10 85 

15 <0.5 40 1 100 5 70 
30 <0.5 50 2 100 10 80 

Table 2: Thermolysis (150°C) of 1 (FD-MS; % rel.int.) a ) 

t(min) i i / z 558 
Z34H22O6S 

m / z 450 
C 2 8 H i 8 0 6 

m / z 442 
C26H18O3S2 

m / z 334 
C20H14O3S 

m / z 226 
Q4H10O3 

m / z 225 
C14H9O3 

m / z 218 
C12H10S2 

0 <0.5 <0.5 <0.5 100 - 10 -
1 1 1 2 100 12 15 2 
5 15 20 10 100 15 40 2 

10 20 55 15 100 35 75 15 
a) Data 1 3 C - c o r r e c t e d ; average of 5 runs 
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Thermolysis of 1 

Pure 1 (1.0 mg) was placed in a silylated quartz tube (0.2 mm diameter) 
and kept for 1 to 30 min in a thermostated oil bath at 150°C. After cooling, 
the lower part of tube together with the dark solid was pulverized and the 
org. substance dissolved in absol. C H 2 C 1 2 (1 ml). The homogenous 
solution was used immediately for F D - M S analysis. 
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