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Abalm& The title campannds, readily prepared by the reactian qf the corrqmding S-m&d Nip-toluene- 

s#onyl)dithioMnocarbo~ and 2-mercaptothkuoline with (chloromethylMrimethylsilat~ in the pesence of a base. 

were used as new reagentsfor the intmductin Opa thiofonnoldchyde unit & a carbonyl co&n. The reaction of lhese 

mmpounds with al&?hydes in the presence qf cesium fluoride t#orded rhiiranes via the 13dipolar CycloodaWon of 
. . zmuwthk~~nyl ylide to GO &n&e bond. 

Thiocarbonyl ylides are important 19dipolar reagents for the construction of five-membered ring sulfur- 

containing heterocycles such as thiophene derivatives, 1.2oxathiolanes, and 1,3-thiazolidines? Recently we re- 

ported that a-thio carbanion species can be readily generated by the fluoride ion-promoted desilylation of 

trimthylsilyhuethyl sulfides under mild conditions,f contrary to rather drastic conditions in the deprotonation of 

alkyl sulfides which rcquims a stnmg lithium base.4 ‘l’hii method has been conveniently applied to the generation 

of various 1.3~dipolar reagents such as tailor-made azomethine ylides and related species, and further to their 

[3+2]cycloadditions giving,pyrrolidine, oxazolidine, and thiazolidine derivatives.2wv5 We wish to report here 

preparations of S-methyl-S’-trimethylsilylmethyl N-@-toluenesulfonyl)dithioiminocarbonate (1) and 2-&i- 

methylsilylmethylthio)thiazoline (14) as synthetic equivalents of iminothiocarbonyl ylides, new 13-dipolar 

reagents, and a novel synthesis of thiiranes via their 1,3-dipolar [3+2]cycloaddition to aklehydes. 
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In a similar mannex to aU@dene- and imino-azomethine ylides derived by the fluoride ion-promoted nzac- 

tion of N-(trimethylsilyhnethyl)substituted ketene N.S-acetals and their aza analogs,= the generation of imine 

thiocarbonyl ylides and the reaction with dipolarophiles will be certainly of inwst from a viewpoint of synthesis 
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of sulfur-containing hetcrocycles. We planned to prepare S-methyl-S*-trimcthylsilylmethyl N-@-toluene- 

sulfonyl)dithioiminocarbonatc (1) by addition-elimination reaction of (mucaptomcthyl)trimcthylsilane (5) to 

S,S’dimethyl N-Cp-tolucncsulfonyl)dithioimincca&onatc (4).6 Although this reaction in methanol gave a easily 

separable mixtum of 1’ and S,S’-bis(trimcthylsilylmethyl) N-@-tohta~&imyl)dithi~ (6>8 in 42 

and 20% yields, rqccdvcly, the de&cd 1 was obtained altcmativcly and more convudently by tmatmcnt of S- 

methyl N-(p-tolucnesulknyl)dithioEnocarbo~te 09 with (chloromcthyl)wimcthylsilanc (s) in the presence of 

sodium iodide and sodium hydmxide in ethanol at rcflux tcmpcratu~ for 20 h in 71% yield (Schcmc 1). 
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Scheme 1 

The mctlon of 1. thus obtakd, with an equivalent of 4-mcthoxybcnzaldchydc (2d) pnnmtcd by ccsium 

fluoride10 proceeded in acctoniuile at room tcmpcraturc for 43 h to afford the corrqonding 2-(4_mcthoxy- 

phcnyl)thiimne (&I) in 19% yield, instead of an expcctcd 2-imb~+l,3-oxathiolanc. The yield of 3d increased up 

to 85% by use of three equivalents of 2d toward 1. This reaction was also carried out without solvent at mom 

tcmpcraturc., though the yield was 52%. As summaked in Table 1,111 reacted smoothly with various 
aldchydcs (2a-i) to give the caresponding 2-substituted thiiranes @a-i). The plausible naction pathway to gin 

3 is rcasonably shown in Scheme 2.12 Treatment of 1 with fluoride ion gcncratcs a novel 19dipolar spccics 

(9)5J2 in the initial stage which adds to an aldehyde to lead the formation of an anionic 1,3-oxathiolane 

inmate (10). Ring contraction of 10 gives a thiirane (3). instead of the fannation of an 2-imino-1.3-oxa- 

thiolan~ via &minadon of a muhylthio group. 

Table 1. Synthesis of Thilranes (3a-I) from 1 and Aldehydes (20-1)’ 

No. R Yield /%Gb 

3a W5 66 

b 4-MehH, 77 

C 2-M&&l, 64 

d 4-MeOCBH, 65 
e 3-MeOC8H, 65 

f 2-MeOC,H, 63 

Q 2.6~C12CBH, 29 

h 4-C,H&H, 66 

I 1 -Naphthyl 46 

l AllmactlonswemcafridoutInasy5temofl (O.Smmol),2(1.5mmol) 

and CeF (0.5 mnwl) in M&N at tt b Yield after isolation by silica gel 

column chromatography. 
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Similarly 2-(uimethylsilylrxx&ylthio)thiazoline (14),t3 prepa& by the reaction of 8 with Zmercapto- 

thiazok (15) in the pteencc of sodhun hydroxide and sodium iodide in ethanol. mactcd with aldehydes (2d 

and 2b) to give the eg thikmcs (3d and 3h) in 58 and 75% yields, nxpcctivcly (Scheme 3). 

Scheme 3 

A typical cxpuimcmal procedure is as follows: A solution of CmcthoxybcnzahM yde (2d) (1.5 mmol, 

0.2Q4 g). 1 (0.5 mmol, 0.179 g) and ccsium fluoride (0.60 mmol. 0.091 g) in dry acetonitrile (10 ml) was 

stkalatroom cemperaaPefor43hundcraoargonatmosphae. Aftcxwatcrandcthcrwcxcaddcdwithstirring, 

the~Cleyawas~cmddried~~~sulf~and~solvernuasevaparated Afterpuekathm 

of a cmdc pmduct by silica gel cohunn chromatography, a thiimnc (%I) (0.0615 g. 0.375 mmol) was obtained in 

85% yield. 

In conclusion, S-methyl-S’-trimethylsilyhnethyl N-(ptoluencsulfonyl)dithioiminocakmak (1) and 2- 

(lrimcthylsilylmcthylthio)thiazolinc (14). which are readily prepared, storable and easy to handle, have been 

found to be not only precurscns to new 1,3dipolar reagents, otherwise inaccessible iminothiocarbonyl ylidcs, 

under mild conditions but also new reagents for the synthesis of thiiranes (3) by the introduction of a thioform- 

aldchyde unit to acarbonyl carbon. 
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Y. Kuwayama and S. Kataoka, Yuk.ugukw Zusshi, 85,391(1%5). 
1: colorless leaflets, mp 87 ‘C. MS(m/z): 347(M+, 0.5), 332(M+-15, 5). 228(14), 155(95), 91(90), 
73(100, SiMeg); lH-NMR(CDC13) 6 O.l3(9H, 8, SiMeg), 2.31(2H, s, CH& 2.42(3H, s, p-Me), 
2.49(3H, s, SMe), 7.28(2H, d, J=8.4 Hz, aromatic-H), 7.87(2H, d, J=8.4 Hz, aromatic-H). Fluoride 
ion-promoted pmt&xilylation of6 in wet acetonitrlle gave the conesponding 1 in quantitative yield. 
6: colorless needles, mp 103 “C. *H-NMR (9OMHz. CDCl3) 6 O.l3(18H, s, SiMeg), 2.29 (4H, s, C!H2), 

2.42(3H, s, p-Me), 7.28(2H, d, J=8.4Hz, aromatic H), 7.87(2H, d, J=8.4Hz, aromatic H). 
Compound (7) was readily prepared by the tea&on of p-toluenesulfonamide with carbon disulflde in the 
presence of soditmr hydnxide at 0 ‘C! in dimethyl sulfozide followed by methylation with dimethyl sulfate 
in 91% yield. 6: R. Gompper and W. Hagele. Gem. Ber.. 99.2885 (1966). 
Tetrabutylammonium fluotide (TRAF) can be used as a source of fhuaide ion, though the yield was not so 
good, In the reaction of 1 with 2d, 3d was obtained in only 19% yield. 
Satisfactory spectral (IR, lH-NMR, and MS) data were obtained for all new compounds in this work. 
The~oflwithdimethylfumarateandmaleateintheEnesenceofcesiumfluorideinacetonitrilegave 
1.3-dipolar cycloadducts, dimethyl wans- and cis-2-(N-p-toluenesuIfonylimino)tetrahyd 
dicarbozylate, in 37% and 22% yields, respectively. This outcome strongly suggests that the formation of 
thihanes from 1 takes place via the 1,3dipolar [3+2]cycloaddition similarly to reactions of alkyliden~ and 
imino-azomethine ylides with carbonyl compounds. 5h-d These results with activated alkenes will be 
published in a forthcoming paper. 
14: bp 145 ‘C(19 mmHg). MS(m/z): 205(M+, 12), 190&I+-15, 100). 158(7), 133(4), 131(6), 1X(19) 
73(51. SiMeg); tH-NMR(9OMHz CDC13) 6 O.O0(9H, s, SiMe5), 2.27QI-I. s, Si-CH2-S), 3.26(2I-I, t. 
J=7.9Hz, CH2-S), 4.07(2I-I, t, J=7.9Hz. CH2-N). 
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