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Stereochemistry of 10-Alkyl-9-arylthioxanthen~um Salts 1 
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Abstract -- The stereochemistry of 10-alkyl-9-arylthioxanthenium 
salts was studied in detail by the nmr spectroscopy. The confor- 

mation was elucidated. 

Although the number of reports on the stereochemistry of sulfur heterocycles is 

increasing, stereochemical studies of 10-substituted 9-arylthioxanthenium salts 

are little known. 

In this communication we wish to report the stereochemistry of 10-alkyl-9-aryl- 

thioxanthenium salts. 10-Alkyl-9-arylthioxanthenium salts were synthesized to 

study l,4-ylides, 9.10-disubstituted 10-thiaanthracenes and the conformations 

were determined by the detailed investigation of their nmr spectra. 2 r 3  The nmr 

spectral data were summarized in Table I. 

Four isomers ( A  - D) are possible for 9-arylthioxanthenium salts from conforma- 

tional and configurational view points in analogy with 9-arylthioxanthene 10- 

Conformation of the 9-aryl group was determined by the facts that the 



Table I. NMR Spectral Data af 10-Alkyl-9-arylthioxanthenium Salts in C F ~ C O ~ H ~ )  
, e l /  , a 1 >  

R' n2 
Campd Me 

preferred 3 5 3 . 3  
NO. 1 3  H9(W1/2Hz) (Cii:$ other absarpc~ans conformation ' s,+ 

. Me -- C) 
) A 1 H Ph H - '  5.71(2.4) 2.70 6.77-7.08(H2.,6,), 7.11-7.42(H3,,4,,5, 

. ck2 7.~6.~) .. (3.67) 9 Ph CH2 H - '  

10 Mes H H -: Me 6.96-7.17f) 6.12(3.9) 3.29 1.29(Me6,),2.44(Me4,),2.60(Me2,) 

11 Mes H 3-Me - :  Me 6.80- d) 6.04(3.7) 3.23 1.27(Me6,), 2.40(Me4.), 2.52(Me2,,3) 

12 Mes H 3-Me Me -: 6.80- d) 5.94(3.9) 3.60 1.00-2.80(Me2, ,6,). 2.36(Me4,) 

13 Dur H H -: Me 7.16-7.45 6.26(3.7) 3.27 1.19(Me6.), 2.18(Me2,), 2.49(Me3, ,5.) 

14 Dur H 4-He -: Me 7.01-7.46 6.29(3.3) 3.27 1.23(Me6,), 2.22(Me2,), 2.50(Me3 ,,5. 

15 H C6F5 H Me -: -- C) 6.39(3.7) 3.63 

16 C6E5 H H Me -: 7.32-7.67 6.38(4.6) 3.48 

a) chemical shifts (6) are reported in parts per million downfield from Me4Si. b) pri = isopropyl; 

Mes = mesifyl; Dur = 2,3,5,6-tetramechylphenyl. c )  The upfield shifts of H were not observed. 
1,a 

d) me downfield side 01 the absorption was obscured by the absorption of the orher aromatic protons 

e) The absorprion of 9-phenyl protons was included. f) The absorption of H was mcluded. 
3'  ,5' 
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anisotropic effect of 9-aryl group in the pseudoequatorial (e') position caused 

the upfield shift of the proximal peri protons (H1 and HE) and that the thio- 

xanthene ring shielded the protons or the substituents of 9-aryl group in the 

pseudoaxial (a') position. Conformation of the 10-alkyl group was determined by 

the fact that the l0as-alkyl group was affected by the anisotropic effect of the 

thioxanthene ring and the signal of the l0as-alkyl group appeared in the upper 

field than that of the l0e'-one. 

In conformers A and C, the 9-aryl group is a'. Therefore, protons of the 9-aryl 

group especially H2, and H6, should be shielded by the thioxanthene ring. Com- 

pound 5 showed the signals of and H3,,4,,5, at 6 6.76 - 7.10 and 7.10 - 
7.40, respectively. The upfield shift of the protons of 9-aryl group was observed 

in compounds L, 3, 4, 1 and 6 .  Additionally, since the 9-aryl and 10-alkyl groups 

OCCUPY the a' array in the conformer A ,  the aryl group shields the 10-alkyl group. 

Consequently, the definitive up- 

field shift of 10-alkyl group could 

be observed in compounds 1, 3, 4 
and 6. Fig. 1 depicts the differ- 

ence of chemical shifts of 10- & & ; 
methyl groups between compounds 4 

(conformer A1 and (conformer Cl . 
Compound 1 showed the methyl signal 
at quite a high field ( 6  2.701 and 

&." + ,I: i" 1 
2',6'~H 

- 
the signals of H2,,6, and H j ,  ,4',5' -i 

j , , ,  , - 
at 6 6.77 - 7.08 and 7.11 - 7.42, --'- ' 

.L 
ii.0 1 0  6 0 5 . 0  q.0 1.0 2 0 1 0 0 Dm 

respectively. The assignment of 

9-phenyl protons was drawn from I 
the spectrum of the corresponding 

9-pentadeuteriophenyl derivative 

as shown in Fig. 2. 

1n conformers B and D in which the 

9-aryl group takes the e '  array, 

H~ and H8 of the thioxanthene ring 

should be shielded by the 9-aryl 

group. The upfield shift of HI 
--.- , 

and H was observed in compounds 8 
0 7 0  6 0  5 0  4 0  3 0  2 0  1 0  o m  



2, I - 2 and 16. In compound 8, since a bulkier isopropyl group occupies the - 
9aC-conformation and the 9-phenyl group is in the e'-conformation, the upfield 

shift of Hl and H8 was observed. Compound - 9 has a bridged 9,lO-ethano group which 

takes the 9a'- and l0a'-conformations. 

When the 9-aryl group having the methyl groups at 2'- and 6'-positions was substi- 

tuted at 9-position the rotation about C9-C1, bond was hindered and the 6'-methyl 

group was packed just under the thioxanthene ring and hence affected by the aniso- 

tropy of the thioxanthene ring. Therefore, the signal of the 6'-methyl group 

appeared at quite a high field ( 6  1.00 - 1.29). 

Other things which were revealed by the stereochemical studies are: The absorp- 

tions of 10a'- and l0e'-methyl groups appear at higher than 6 3.39 and lower than 

6 3.48, respectively. Compounds such as 1 and 14 having a methyl group at 4-posi- 
tion took the l0a'-conformation. The half-height width (WlI2) of the 9e'-proton 

was smaller than that of the 9.3-position. The stereoisomers isolated were not 

the conformers by ring inversion but the conformers by pyramidal inversion. 
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