
HETEROCYCLES, Vol 12. N o  1 1,1979 

Stereochemistry of 9-Arylthioxanthene 10-Oxides and 10.10-Dioxides 1 
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Abstract -- The stereochemistry of 9-arylthioxanthene 10-oxides 
and 10,lO-dioxides were studied by the nmr spectroscopy. The 

conformation was elucidated. 

Current interest in rotational barriers and conformational studies in fluorene 

and 9.10-dihydroanthracene derivatives2 has led us to investigate the stereo- 

chemical studies of 9-arylthioxanthene 10-oxides and 10.10-dioxides. The sul- 

foxides and sulfones in this communication were synthesized to study the chem- 

istry of 9 ,lo-disubstituted 10-thiaanthracenes . 3 ' 4  

Ternay and Evans have discussed the stereochemistry of 9-alkylthioxanthene 10- 

oxides and 10,10-dioxides.~ However, investigations on the chemistry of 9-aryl- 

thioxanthene derivatives are little known. 

The conformation of 9-arylthioxanthene 10-oxides was made clear by the detailed 

nmr studies. The nmr spectral data were summarized in Table 1. Conformation of 

the 9-aryl group was determined by the fact that the anisotropic effect of 9-aryl 

group caused the upfield shift of the proximal peri protons (HI and Ha) and that 

the thioxanthene ring shielded the protons or the substituents of the 9-aryl 

group. 

Four isomers (A - D) are possible for 9-arylthioxanthene 10-oxides from conforma- 
tional and configurational point of view. In the conformer C, the 9-aryl group 

is pseudoaxial (a') and the sulfinyl oxygen atom is pseudoequatorial (en). 

Therefore, protons of the 9-aryl group especially 2'- and 6'-protons are consid- 

ered to be shielded by the thioxanthene ring. Compound 1 showed the nmr signals 

of 2'- and 6'-protons and 3'-, 4'- and 5'-protons at 6 6.78 - 7.02 and 7.02 - 
7.29, respectively. The assignment was drawn from the spectra of g-pentadeuterio- 

phenylthioxanthene 10-oxides ( 3  and 4). When the 9-phenyl group and the sulfinyl 

oxygen atom occupy the a' conformation, namely in the conformer A, the sulfinyl 
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group deshields protons of the 9-aryl group. Consequently, the definitive upfield 

shift cannot be observed in compound 5. In conformers B and D in which the 9-aryl 

group exists in the e' array. peri protons (H1 and H ) of the thioxanthene ring 
8 

are expected to be shielded by the 9-aryl group. The upfield shift of Hl and H8 

was observed in compounds 1, 3, 6, 8, and 10. Since the conformer D has the a' 

sulfinyl group, the 9a' proton should be considerably deshielded relative to the 

9e' proton in compound 1. Compounds 8, 9 and showed this downfield shift. 

The conformation of the sulfinyl oxygen atom was determined by aromatic solvent 

induced shifts (ASIS) which were applied to determine the conformation of the sul- 

finyl oxygen atom of 9-alkylthioxanthene 10-oxides by Ternay and ~vans.' In the 

thioxanthene system the ASIS value 
( A = 6CDC1 3- 6c6~6 

) showed negative for the e '  

sulfinyl oxygen atom and positive for the a' conformation. Compounds 1, 8, 9 and 

10 have the a' sulfinyl oxygen atoms and compounds 1, 1, 3, 4, 6, and 11 take - 

the 10e' conformation. 

The nmr spectra of 9-arylthioxanthene 10-oxides in C6D6 exhibited the absorption 

of the H4 and H5 protons at higher than 6 7.9 and lower than 6 8.0 due to the de- 

shielding by 10a' and 10e' sulfinyl oxygen atoms, respectively. 9-Aryl-4-methyl- 

thioxanthene 10-oxide (5) prefers that conformation in which the sulfinyl oxygen 

atom is a'. 

When both 2'- and 6'-protons of the 9-aryl group were substituted by methyl groups 



the rotation about C9-Cl, bond was hindered and 6'-methyl group is packed just 

under the thioxanthene ring and hence affected by the anisotropy of the thio- 

xanthene ring. Therefore, the signal of the 6'-methyl group appeared at quite a 

high field. 

A pair of stereoisomers isolated (B and C) cannot be the conformers by ring inver- 

sion. 

On the other hand, the stereoisomerism of 9-arylthioxanthene 10.10-dioxides were 

examined in relation to the sulfoxides. Here, two isomers (A and B) arising from 

ring inversion may exist in 9-arylthioxanthene 10.10-dioxides. 

In the confofmer B, H1 and H8 should be shifted to the upfield since the 9-aryl 

group is e' and faces H1 and H8, while this upfield shift would not be observed 

in the conformer A. (see Table 2 )  

Compound 2 having a substituent of a methyl group at C1-position is believed to 

assume the conformation A and the other dioxides existed in the isomer B. 

9-Mesityl- and 9-(2,3,5,6-tetramethylpheny1)thioxanthene 10.10-dioxides showed a 

methyl absorption (6'-methyl) at quite a high field (6 1.23 - 1.97) as observed 
in the corresponding sulfoxides. 



Table 2. NMR Spectral Data of 9-Arylthioxanthene 10,lO-Dioxides in CDCl a )  
3 02 

Compd 

NO. R 

12 C6H5 H - 
13 C6D5 H - 
14 Mes H - 
15 Mes H - 

16 Mes H - 

17 Mes OH - 
18 Dur H - 

preferred 

orher absorptions c~nfomation 

7.35(C6H5) B 

B 

1.33(Me6,), 2.40(Me4,), 2.45(Me2,) B 

1.36(Me6,),2.40(Me4,),2.45(Me2,) 8 

a) Chemical shifts ( 6 )  are reported in parts per million dawnfield from Me Si b) Mes = mesityl; 
4 '  

Dur = 2,3,5,6-tetramethylphenyl. c) The center of the multiplet resulting from these protons. 

d) The downfield side of the absorption was obscured by the absorption of the other aromatic 

protons. e) The upfield shifts of H were not observed. 
1,s 
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