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Abstract--------- 3-[(Trimethylsiylmeihylammo}methylthio) Jmethylene-2.coumaranone {(4a) and -1-
methyloxindole (4b), read:ly prepared by reaction of the corresponding bis{methylthio)methylene-
heterocyclic compounds (2a, b) with trimethylsilylmethylamine (3), were found to be synthetic
equivalent of heterocyclic alkylideneazomethine ylides Reaction of 4a, b with reactive hetero-
dipolarophiles such as aldehydes and ketones tn the presence of cesium fluende gave 1,3-dipolar
cycloadducts, 3-(2-oxazolidinylidene)-2-coumaranone and -1-methyloxindole derivauves (8a-j, 9a-h),

via the 1,3-elimination of {methylthio)trimethyls:lane

fluoride 1on and [3+42) cyclnaddiuonl to various  dipolarophiles 15 achieved, giving N-contamnng

methylamino) methylthio)methylene-2-coumaranone (4a) and -1-methyloxindole (4b) as  synthetic equivalenis

alkyhdeneazomethine ylides and reaction with helero dipolarophiles.
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Alkylideneazomethine ylides can be generated by the 1,3-elimination reaction of N-frimethylsilylmethyl-substituted ketene N, S-acetals

-
alkylideneheterocycles? The ketene N, S-acetals considered as precursors of agomethine ylides are readily obtained by reactions of
frimethlsilylmethylamine with the corresponding keiene dithioacetals.>  This paper reports the preparation of 3-(trimethylsilyl-

of heterocyclic

reaction of 2-coumamone and oxindole,

respectively, with carbon disulfide in the presence of sodium hydroxide followed by methylation with methy] iodide or dimethyl
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sulfate, were treated with trimethylsilylmethylamine (3) in methanol under reflux for 30 min to afford the corresponding N,5-acetal

derivati\'es(4a)6, (b)7 in high yields. The E-configuration of 4a, b was rcvealed by their i and 1H-nmr specira (See Notes).
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Table 1. 1,3-Dipolar Cycloaddition Reaction of 3-(Trimethylsilylmethylamino){methyithio)-2-
coumaranone (4) with 2,6-Dichlorobenzaldehyde (6d)

C
SMe HO -
‘HZ_SiMeG Cl Activator
N
) Conditions § 'i-]
4a 6d ol
Entry  N,S-Acetal Aldehyde (mmat) Activator Conditions Yield(%)

1 0.5 1.0 TASF (1 0 equiv.) THF, 1t, 24 hr 72
2 0.5 10 TBAF (1 0 equiv ) THF, 1t, 24 hr 60
3 0.5 Lo TBAT (0 1 cquiv ) THF, 11, 24 hr 69
4 053 1.5 CsF(1 2equiv) CH;CN, 11,45 hr 60
3 05 10 Csk (1 2equiv ) CHyCN, 1t, 10 br 67
6 0.5 1o CsF (1 2equiv ) CH;CN, 1t, 45 hr 69
7 0.5 1.0 CsF (1.2 equiv.) CH,CN, 1t, 70 hr 73

TASF= Tris(dimethylamino)sulfur (trimethylsilyl) Difluoride [(CH,),N1;S[(CH,;)381F;]
TBAF= Teirabutylammonium Fluoride {CH;(CH, ); },NF

It was previously shown that the synthesis of 2-alkylidene-1,3-oxazolhdines from alkylideneazomethine ylides and carbonyl

compounds could be effectively conducted by a stoichiometric amount of cesium fluoride. 2> 8 At the start of this study, the reaction

of 4a with 2,6-dichlorobenzaldehyde (6d) was attempted in the presence of cesium fluoride in acetonitrile at room temperature for 45

k as a model reaction. The reaction proceeded smoothly to afford the corresponding 2-coumaranone (8d) in 60% yield. When 2 0

equivalents of aldehyde per one equivalent of 4a were used, the yield of cycloadduct (8d) was 73%. Tris(dimethylamino)-

sulfur(iximethylsilyl) difluoride{TASF) and tetrabutylammonium fluoride (TBAF) could be served as sources of fluoride ions in this

reaction (Tables 1 and 2).9 Acids such as trimethylsilyl trifluoromethanesulfonate, iodotrimethylsilane , and trifluoroacetic acid did
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Table 2, 1,3-Dipolar Cycloaddition Reaction of MN,S-acetal Derivatives with Carbonyl CDmpounds"’

R? Rl
Me
CH,—SiMe;, R? Catalyst N
\ —_—
0 + Rl O H
4a,b 6,7 8,9
N,S-Acetal Carbonyl compound cattys roduet Yield mp

Eniry X R o (%) g
1 0 H CgHs (6a) CsF 8al? 25 177
2 0 H 4-MeCsHa (6b) CsF b 41 173
3 D H 4-CgHsCsHa (6¢) CsF ¢ 47 226
4 ¢] H 2.6-ClaCeH3 (bd) CsF d 73 277
5 0 H 4-CHCgHq (&) GsF e 60 214
6 0 H 4-NOyCeH4 (6g) GsF 4 17 212
7 0 H 1-naphthyl (6h) CsF g 46 250
8 0 H Me(CHz)q (61) Csk h 22 119
9 0 H (E) CeHsCH=CH (6§) CsF i 24 173
10 0 CeHls Cetls (Ta} CsF i 11 249
1 NMe H 4-Me-CgHs (6b) CsF %a 7% 174
12 NMe H 4-C¢HsCsHyq (6c) CsF b 65 284
13 NMe H 2,6-ClyCeHa (6d) CsE € 69 298
14 NMe H 2,6-ClaCeHj {6d) TBAT ¢ 45 298
18 NMe H 4-CICH, (6e) CsF d 59 207
16 NMe H 4-MeOCeHa (61) CsF e 50 213
17 NMe H 1-naphthyl (6g) CsF T 53 237
18 NMe H Me(CH;); (6h) CsF g 16 163
19 NMe CyHs Cglis-CO (Thy CsF h 1 249

* Allreactions were carried out in a sysiem of 4 (( S mmol), carbonyl compound (6 or 7} (1.0 mmol}, and CsF
(0.6 mmeol} in MeCN ® Yield after 1salation by stlica gel column chromatography

not promote the reaction. Compound (4a) reacted smoothly with other aldehydes (6} in the presence of cesinm fluoride to give
the corresponding 2-oxazolidinylidene substituted [3+2] cycloaddition products (8a-i) in 17-73% yields. The reaction of 4 with
ketone(Ta) was conducted under the same conditions. As shown m Table 2, the reaction of 4 with ketone (7a) proceeded smoothly
1o give the corresponding 5,5'-disubstituted 2-oxazolidinylidene derivative (8)) in 11% vyield. Substituted aromatic aldehydes bearing
electron-donating and electron-withdrawing groups, o,p-unsaturated aldehiyde and aromatic ketone reacted with 4 1o give e
comesponding oxazolidinylidenes (8) in modest yiclds. Compound (4b) also reacted smoothly with various substituted aldehydes
(6) and ketone (7b) 1o give the corresponding 2-oxazolidinylidene-1-methyloxindoles (9a-h) in yields as shown in Table 2

A typical experimental procedure is as follows: a solution of 2,6-dichlorobenzaldehyde (6d}0.176 g, 1.0 mmol ), N,5-acetal (4a)

(0.108 g, 0.50 mmol}, and cesium fluoride (0.091 g, 0.60 mmol} in dry acetonitrile (10 m1) was stirred at room temperature for 20 h.
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The solvent was evaperated to give a crude product (8d) which was purified by silica gel column chromatography using methanol as

an eluent o give 0.100 g (0.365 mmol) of 8d m 73% yield. This compound was recrysiallized from ethanol to give colorless

needles, mp 277°C.

It is evident from the present resulis that N-trialkylsilylmethyl-substituted N,S-acctals (da, b) are storable and easy-lo-handle

synthetic equivalents of heterocyclic alkylideneazomethine ylides (5).10
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2a: G.Kobayashi, S.Furukawa, and Y Maitsuda, Yakugaku Zossiu, 1966, 86, 1152,

2b: Yield 83%, mp 59-60°C, yellow needles; H-nmr(CDCly, 90 MHz) &: 2.58(3H, s, SMe), 2.64(3H, s, SMe), 7.00-
7.38(3H, m, aromatic-H), & 06(1K, m, aromatic-H); ir{KBr)‘Jcm'l'. 1742(CO).

4a: mp 76-78°C, vellow needles, Yield 99%, 1H-Nmr(CDCJ3, 90MHz) &: 0.17(9H, s, SiMe3), 2.46(3H, s, SMe),
3.25(2H, 4, }=5.9 Hz, N-CH3-), 7.05-7.24(3H, m, aromatic-H), 7.71-7.82(1H, m, aromatic-H), 3.49(1H, bs, NH); i#(KBr)
vem L 3190(NH), 1680(CO); mas: m/z 203(M*, 100).

4b: Orange o1l , Yicld 98%. 1H-Nmr(CDC]3, 90 MHz) 8: 0.18(9H, s, SiMe3), 2.45(3H, 5, 8Me), 3.22(2H, d, I=5.9
Hz, N-CH3-), 3.35(3H, s, NMe), 6.91-7.12(3H, m, aromatic-H}, 7.25-8.04(1H, m, aromatic-H), 10.42(1H, bs, NH);
ir(KBr)vcm'ls 3190(NH), 1620(CO): mas: m/z 306(M™*, 100).

Protodesilylation of 4a in the presence of fluoride ion in acetonitrile gave the corresponding[(dimethylamino)-
methylthio)]methylene-2-coumaranone which was alternalively prepared by the displacement reaction of 2a with
dimethylamine in methanol in good yield.

Satisfactory spectral (ir, I nmr, and mass) data were obtained for these compounds The geometrical configurations of §
and & were established by the ir and 1H-nmr spectra, Absorption bands assignable to hydrogen-bonded carbonyls were
present in the ir specira, The yield is that of the material purified by column chromatography on silica gel.

The reactions of 4a and b with activated olefins in the presence of fluoride ion gave the desired cycloadducts . Details will be

published in a forthcoming paper.
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