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NEW SYNTHETIC METHODS : SODIUM ALKANECHALCOGENATES AS DEMETHYLATING AGENTS.
SCOPE, LIMITATION AND NEW ONE-POT SYNTHESIS OF DIARYLDISELENIDES,
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Abstract : Sodium alkanechalcogenates (S, Se) cleave the alkylarylchalcogenides (0, S,
Se). The versatility of such reagents is developed and applied to a new synthesis of

diaryldiselenides.

It has been established that sodium alkanethiolates easily perform the selective
monodealkylation of am’.solesI and alkylarylsulfides2 in dipolar aprotic solvents, We
wish to report here our findings concerning the action of sodium alkaneselenolates in
dimethylformamide (D.M.F.) or hexamethylphosphoric triamide (H.M.P.T.) on methylaryl-
chalcogenides., As for its thio analog, we have observed that sodium methane selenolate
(CH3SeNa) readily cleaves methylarylethers (table 1, entries 1-17) as well as their
methylthio analogs (table 1, entries 18-23)., The best yields have been obtained by using
1.5 equiv, of CH3SeNa in refluxing HM,P,T., (8 h). The sodium methaneselenolate can be
easily generated in situ through the sodium cleavage of dimethyldiselenide in H.M.P.T.
It can be observed (table !, entries 7 and 14-17) that either the aromatic bromine atom
or a carbonyl function are not affected under these conditions and that (table 1, entry 9)
when a dimethoxylated substrate is used, we selectively obtained the product of mono-
demethylation. It also appears that the O-demethvlation is prefered to the S-one (table 1,
entries 11-13),

In connection with this work, we have also studied the action of sodium
ethanethiolate (CH3CHZSNa) in refluxing D.M,F, or HM,P,T, (8 h) on various alkylaryl-
selenides. We have been able to perfomnthe Se-demethylation of these substrates, This
leads (table 2, entries 1~11) to a selenophenol which is readily oxidised in situ into

the corresponding diselenide by treatment with iodine,
It is noteworthy that when the substrate offers a competition between a O or Se-

demethylation, only the last one is observed (table 2, entries 7-11), except, when the

alkyl group attached to the selenium atom becomes too bulky (tahle 2, entries 12-14).
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Entry Substrate Condit:ionsl}a Productl‘b Yield (Z)l'c
1 C6H50CH3 A C6H50H 68
2 B 56
3 C 73
4 D 69
5 3-CH3—C6HQOCH3 A 3-CH3-C6HAOH 63
6 Cc 68
7 3-Br-5-CH3-C6H3OCH3 A 3-Br-5-CH3-C6H30H 45
8 C 48
9 3-0CH3-C6H40CH3 C 3-OCH3-C6H40H 65
10 D 59
11 Q-SCH:}-CGHAOCH3 C 4-SCH3-C6H40H 60
12 B 87
13 D 90
14 Z-COCH3-C6H40CH3 A Z-COCH3-C6H4OH 58
15 B 56
16 C 71
17 D 80
18 C6HSSCH3 A C6HSSH 51
19 [ 63

20 4-CH3-C6HI‘SCH3 A 4-CH3-C6H4SH 55
21 2-CH20H-C6HASCH3 A 2-CH20H—C6H4SH 42
22 C 58
23 2-COCH3-C6HASCH3 A 2-COCH3-C6HASH 60

Table 1 - Reaction of alkylarylethers and sulfides with sodium methaneselenolate.
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Entry Substrate Conditionsl’a Product:l‘b Yield (Z)Ac
1 C6HSSeCH3 F C6H55e)~2 72
2 4-CH3-C6HASeCH3 E 4-CH3-C6}IaSe)2 83
3 F 87
4 Z-COCH3-C6H45eCH3 F Z-COCH3-C6HASE)'2 68
5 C oty B-SeCH3 E C oty B -Se)z 76
6 F 82
7 2-CH30-C6H[‘SeCH3 F 2--CH3O--C6Hl’Se)'2 47
8 3-CH30-C6H[‘SeCH3 F 3-CH30-C6HASe)2 65
9 4-CH3O-C6IIASeCH3 F A-CH3O-C6H45e)Z 58

10 4-CH3CH20-C 6Hl.SeCH3 F 4-CH3C}120-C 6H45e}2 67
11 4-n—BuO-C6HASeCH3 F 4-n—Bu0-C6HASe)2 72
12 3-n—BuSe—C6H4OCH3 F 3-n-BuSe-C6HAOH 64
13 3-n-BuSe-5-0CH3-C 6H30CH3 F 3-n—BuSe-5-0CH3-C6H3Se)'2 52
14 3-n—C5H] ]—S-OCHa-C 6H3SeCH3 F 3-n—CSH] ]-S-OCHS-C 6}l3$e)2 63
Table 2 - Reaction of alkylarylselenides with sodium ethanethiolate

Entry Substrate Condit:ionsl'a Productl'b Yield (Z he
1 CGHSSeCH3 C CGHSSe)2 82
2 C6H5C1 G C6H58e)2 73

P e 5
3 4=-Br C6H4C1 G 4=Br C6H45e)2 71

Table 3 = Reaction of sodium methaneselenolate on selencanisole and aromatic chlorides.
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Therefore, these results allow a simple high yield synthesis of aromatic dise-
lenides which can be effected in a convenient one-pot treatment of unactivated arylchlori=-

des with CH,SeNa in refluxing H.,M.P.T. (table 3). This new synthesis of diselenides

3
consists of a nucleophilic aromatic methylselenodechlorination followed by the Se=-deme-
thylation of the intermediate methylarylselenide formed, leading to a selenophenol which
is readily oxidised in situ. Our last results are in good areement with those of

TESTAFERI3 for the synthesis of alkylarylsulfides.

These synthetic reagents, which are still under investigation, seem to be

promised to further important developments.
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