CHEMISTRY LETTERS, pp. 1315—1318, 1991. © 1991 The Chemical Society of Japan
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The reaction of 4-methyl-1,3-dithiane-2-thione with alkyl Grignard reagents‘ or
butyllithium (BuLi) at room temperature gave 2-alkyl-4-methyl-1,3-dithianes in good
yields. High yields of 2-alkyl-2-butylthio-4-methyl-1,3-dithianes and 2,2-dialkyl-4-
methyl-1,3-dithianes were obtained by treatment with BuLi at - 78 °C and room
temperature followed by alkylation with alkyl halides, respectively.

Much attention has been focused on the synthesis of trithiocarbonates, which are very important
intermediates for the preparation of insecticides and oil additives. 1)) Recently, we also reported a convenient
synthesis and reactions of a variety of trithiocarbonates.2) During the course of our investigation on the
reactivity of trithiocarbonates, we found some interesting chemical behaviors of trithiocarbonates.3) In this
paper, we wish to report a convenient synthesis of 1,3-dithiane derivatives by reaction of six-membered cyclic
trithiocarbonates such as 4-methyl-1,3-dithiane-2-thione (1) with Grignard reagents or butyllithium (BuLi)
(Scheme 1).
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A typical procedure is as follows: A solution of 1 (0.5 mmol) in THF (20 ml) was added to a solution
of BuLi (1.5 mmol) in THF at -78 °C, and then the mixture was stirred for 1 h at room temperature. After the

usual workup, the obtained reaction mixture was chromatographed on silica gel using a mixture of hexane-

CH)Cl; (v/v, 5/2) as an eluent to give 2b in 82% yield.

Table 1. Reactions of 1 with Organometallic Compounds

Run®) Reagent Alkylation Reaction Yield of products/%b)
agent temp/°C 2 3 3 4 5
1 CoHsMgBr - r.t. 62 2a - - - - - -
2 CoHsMgBr - -78 7 2a - - - - - -
3 n-C4HoMgBr - rt. 6326 - - - - . -
4 i-C4HoMgBr - r.t. 61 2c - - - - - -
5  BuLid - Crt. e 1
6  BuLid - r.t. 822 - - - - - -
7 BulLi CH3Br 0 - - - - - 60 4a -
8 BulLi CoH5Br 0 - - - - - 604b -
9 BulLi CoH;5Br -78 - - 893a - - - -
10 BuLi CoH;5Br -78 - - 753a - - - -
11 BuLi n-C3H7Br  -78 - - 813b - - -
12 BuLi n-C4HgBr -78 - - 8993¢ - - - -
13 BulLi i-C4H9Br -78 - - 8413d - - - -
14 BuLi CsH11Br -78 - - 813e - - - -
15 BuLi s-C4HgBr -78 - - - - 92 - - -
16 BuLi s-C4HgBr r.t. 11 2b - - - - - 8

a) 1, 0.5 mmol; RMgBr, 2.5 mmol and BuLi, 1.5 mmol. b) Isolated yield based on 1. ¢) 1, 0.5 mmol;
BuLi, 0.5 mmol. d) 1, 0. 5 mmol; BuLi, 2.5 mmol.

The reactions of the trithiocarbonate 1 with various Grignard reagents at room temperature gave

selectively 2-alkyl-4-methyl- 1,3-dithianes (2)4,5) in moderate yields as shown in Table 1. The reaction at -78

°C resulted in formation of 2 in low yield (Run 2). Surprisingly, the use of butyllithijum (0.5 mmol) instead of

a Grignard reagent afforded an interesting coupling product bis(4-methyl-1,3-dithiane-2-ylidene) (5)6) in 66%
yield (Run 5) and the reaction with excess BuLi ( 2.5 mmol) gave 2b in 82% yield (Run 6). On the other

hand, the reaction of 1 with BuLi in THF followed by treatment with an appropriate alkylation agent at -78 °C
and 0 °C afforded 2-alkyl-2-alkylthio-4-methyl- 1,3-dithianes (3)7) and 2,2-dialkyl-4-methyl-1 ,3-dithianes(4)8)
in high yields, respectively (Runs 7-14). When s-butyl bromide as an alkylation agent was employed at -78

°C, 2-butylthio-4-methyl-1,3-dithiane (3")9) was obtained in 92% yield (Run 15), whileat room temperature

2b (11%) and 5 (8%) were obtained (Run 16).
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On the basis of the formation of the dithianes 2, the dithianes 4, the thiophilic adducts 3, and carbenoid-
coupling product 5, the reaction pathway is illustrated as shown in Scheme 2.10) In the initial step, an
organometallic compound attacks the sulfur atom of the thiocarbonyl group of 1 to give a carbanion
intermediate A, which reacts readily with an alkyl halide at -78 °C to afford compound 3. On the other hand, at
room temperature, the intermediate A releases an alkyl thiolate anion to yield a carbenoid intermediate B. The

intermediate B gives a carbenoid-coupling product 5 or an alkylated product 2 and 4 via the intermediate C.
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As mentioned above, we were able to obtain different products from those reported previously by
Hatanaka et al. who showed that the reaction of five-membered cyclic trithiocarbonates with an organic lithium
compound such as BuLi or lithium diisopropylamide affords olefins and vinyl alkyl trithiocarbonates.! 1 Thus,
we found a novel reaction of six-membered cyclic trithiocarbonates. Furthermore, it is well known that
dithiane is an important intermediate in many synthetic reactions! 2) and has been used asa synthetic equivalent
of carbonyl dianion in the synthesis of natural products. 13)

In conclusion, we succeeded in obtaining the dithianes 2, the dithianes 4, and the thiodithianes 3,
which have great synthetic potential, from six-membered cyclic trithiocarbonates 1 by the reaction initiated by
the thiophilic attack of alkyl Grignard reagent or BuLi followed by alkylation.
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