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We rlsh to report a noYe method of oxldatlon of methyl radloals of 

aromtlo mew1 ketone8 with fornation of new oompound~, l-aryl-2,4,6,8- 

tetraoxabIoyolo[3,3,O]aotanes wing dlmethyl sulforIde(DXS0) and oertaln aold 

ohlorldes. 

In general the raaotion was oarrled out by addInS benzoyl ohlorIde(0.4 

mole) to a solution of a aronrrtio methyl ketone(0.2 mole) in DHSO(1 mole) 

at o-15O. The raaotlon mlxtura was kept at, room temperature overnight, 

poured Into Ioe, treated with oold 206 aqueous sodium hydroxIde(0.84 mole) 

solution and rlnally extraoted with ohloroform. Thus, aoetophenone undewant 

oxidation and aoetal foraratlon to give 45% of l-phenyl-2,4,6,8-tetraoxabl- 

oyolo(3,3,O]ootane~la). !Fraoes o? methyl phenaoyl sulfide and phenol glyoxal 

were deteotad In the rtaotlon mixture. A small amount of forraaldehyde 

dimethyl reroaptal and almethylthlo-dIbenzoylethane(II)(mp 208O) were also 

Isolated. By substitut%nS benzoyl ohlorlda by aoetyl ohlorlde and butyrlo 

aold ohlorlde, l2$ and 31;b; of Is were obtained respeotlvely. 
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The struotural aslrlgnmant of the oompound Ia was subatantlated by 

elemental analjsls, moleou$ar relght, Infrared (no C=O atreohing, two C-O-C 
-1 

banda at 1070 and 1115om , C-E etreohlng at 27600;'), nmr (the ohemioal 

8ohIfts are reported in T unlts)(aromatlo protons, a multlplet at 2.36-2.83; 

methine proton, a singlet at 4,581 methylene protons, two singlets at 4.69 and 

4.71) and aold hydrolyslr t.o,phenyl glyoxal monohydrate and fowldehyde. 

It seems probable that the obaerved singlets of the nmr of the rethylene 

protons originate from an AX pattern and this bpeotrum supports dloxolane 

struoture of Ia (1). Slnoe all of the five allphatlo protona In atruoture Ib 

are in a different environment, the struoture Ib Is leas possible as an al- 

ternative to the struoture Ia (benzllldene formal war, not Isolated from the 

reaotlon mixture of benzaldehyde, benzoyl ohlorlde and DMSO). 

Similar tetraoubioyolaootanes were obtalned from other methyl ketones. 

TABLE 1 

1-Aryl-2,4,6,8-tetraoxabloyolo[3.3.0Jootanes a) 

AF Yield(%) MP 
I 
"C) 

Bp oC/mm)bJ 

o- /\ 45 

C&O0 46 

C&-8_ 40 

co I, 36 

d, ‘> 3 

lzz,4 

98-9 
135~4w5 

107-8 
116~0/4 

86-7 
UO-4/6 

91-2 
139-43/5 

110-l 

165/4 

8) Correot elemental ana1Jaea were obtained. 
b) Boiling point OS the orude preduot. 
0) m; multiplet, a; singlet, qt quartet. 

li.r.r. in CC4 0) 

2.36-2.83(m), 4.58(a), 4.69(s) 
4.71((1); 5111282 

2.54-3.27(m) 4.64(s), 4.70(s), 
4.72(s), 6.24(15); 4tlt2t2t3 

2.76(q), 4.62(s), 4.69(s), 
4.71(a), 7.65(a); 4tlt2t2t3 

2.45-2.80(m), 4.61(e), 4.68(s). 
4.72(s); 4tlt2t2 

2.39-2.77(m), 4.62(s), 4.49(a), 
4.73(a); 4811282 

1.88-2.75(m), 4.51(s), 4.61(~), 
4.65(s); 7tlt2t2 

Lt.~2.83(m), 4.11(s), 4*70(a), 
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On the other hand, propiophenone gave methyl 1-benzojlethyl sulfide in 45% and 

oyalqhexamone gave 2-met~lthlo-2-oyalohexenonb(bp 110°/5, nmr of vinyl proton, 

a triplet at 3.46) in 2'I;%yield. The nmr speatra of the dloxolanes obtalned 

are shown in Table 1. IB speotra of the dioxolanes show absorption8 of 

dioxolane type ether linkage and a weak and sharp absorption at 2?60am . 

Some tentative conclusions about the meohanlsm of these reaotlons aan be 

drawn. The dioxolane Ia(36$) was isolated from the reaotlon mixture of phenyl 

glyoxal, parrformaldehyde and conaentrated hydrochloric acid in chloroform, 

although suoh simple dioxolane formation was not reported in literature. 

Carboxylla acid chlorides are Imown to reaot with sulfoxldes to give a-ohloro- 

sulfides(2). Evidence that methane sulfenyl chloride would be formed from the 

reaatlon of DMSO with chloromethyl methyl sulfide, and that the oxidation of 

acetophenone proceeds via a-chloro-a-methylthlo-acetophenone(II1) was provlded 

by followlng experiments. The reaotlon of olefins with chloromethyl methyl 

sulfide In DMSO gave methane sulfenyl chloride addition compounds In 40-60%. 

The oxidation of acetophenone was also oatalysed by chloromethyl methyl sulfide 

or methane sulfenyl ohlorlde. The reaotlon of aoetophenone or methyl phenaoyl 

sulfide with methane sulfenyl ahlorlde In carbon tetrachlorlde gave III besides 

other compounds. Pure III(bp 141°/6, obtained from dlazoacetophenone and 

methane sulfenyl chloride) in DMSO was oxldlsed wlthln one hour to give Ia(28$), 

phenol glsoxa1(34$) and benzoylformlo aoid(3@). 

Further meohanlstlc studies of these reaotlons are in progress and more 

complete details will be reported later. 
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