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Abstrsct: A general route for the synthesis of methyl triflone derivatives utilizing triflic 
anhydride is descrfbed. Stereoselective synthesis of E-vinyl and dienyl triflones has been 
accomplished by the Peterson olefination reaction of a-silyl triflone anions. 

The trifluoromethyl sulfone (triflone) functional moiety is regarded as the strongest neutral 
electron-withdrawing group,* and is attractive in connection with our interest in synthetic strategies 

involving sulfones. The seminal contributions of Hendrickson have established that the triflone’s 
amphoteric nature can be admirably exploited both for a-anion stabilization as well as sewing as a 

leaving group in 1,2 elimination reactions and intramolecular nucleophilic displacements.sr4 

Functionalized methyl triflones serve as versatile reagents in synthesis.4 Literature 

precedence on the synthesis of these tnflone derivatives have generally relied on the use of 

trifluoromethanesulfonyl fluoride as the electrophilic source of the triflyl group.5s14d No general 

methods are known for the synthesis of these compounds, although difunctionalized triflones 28,b 

have been synthesized earlier by indirect methods. 4%5t)-s We wish to report a convenient protocol 

for the preparation of several members of this interesting class of compounds. The procedure 

described in Scheme 1 utilizes the sulfonylation of metalated compounds 18-d with triflic 

anhydride as the key step. The results are summarized in Table 1. 

Scheme 1 

RCH,R’ a. nBuLi (1 .l equiv.), ether, -7&Z, 1 h RR’CHSO,CF, 
b. TfsO (0.5 equiv.), 1 h 

18-d 28-d 

Table 1. Preparation of functionalized methyl triflones. 

Substrate R’ R Product 
18 H SOaPh 28 

lb CHa S02Ph 2b 
1c H P(O)(OMe)a 2c 
ld H CN 2d 

Yield (%) 
69 

53 
60 
50 



Application of this strategy to iodomethylsilane le provided some interesting results as 
shown in Scheme 2. As expected, halogen-metal exchange of le with t-BuLi followed by addition 

of 0.5 equivalent of triflic anhydride provides a stock solution of Pe-Li. formed by in 
deprotonation of 2e with the extra 0.5 equivalent of TMSCH2Li. 8 While acidification of the reaction 

mixture allows characterization of 2e in only moderate yield (42%), subsequent reactions 

demonstrate -65% solution yield of 2e based upon the Peterson chemistry. Repeating the reaction 

as previously but using 1 .O equivalent of trfflic anhydride provided iodomethyl triflone 2f in 65% 

yield after an aqueous workup (3g-scale). This seemingly improbable reaction apparently occurs 
via the reaction of lithium iodide with triflic anhydride to generate ISO2CFg which either directly 
serves as the electrophilic iodinating agent or suffers further attack by iodide ion to produce I2 and 

triflinate. While we cannot currently distinguish which species reestablished the carbon-iodine 
bond, control studies affirm that iodide ion is rapidly and quantitatively oxidized to I2 by triflic 

anhydride in ether at low temperature. 

Scheme 2 a. tBuLi (2.2 equiv.). 
ether, -78”G 1 h 

Vinyl triflones are superb Michael acceptors, and their reaction with a variety of heteroatom, 

organometallic and stabilized carbon nucleophiles has been well documenteds3 Unfortunately vinyl 

triflones are not readily available. The existing methods for the preparation of vinyl triflones include: 

(i) The condensation of primary triflones with aldehydes and ketones; (ii) Tautomerization of allylic 

triflones by base - a method only applicable in selected instances; and (iii) addition of 

trfffuoromethanesulfenyl chloride to alkenes followed by oxidation and elimination - another method 

of selected applicability. AH of the above methods suffer from low to moderate yields.7 For the 

preparation of the precursor triflones, heating and long reaction times are sometimes required.3 

Other problems are associated with the difficulty of obtaining trifluoromethanesulfenyl chloride and 

trifluoromethanesulfonyl fluoride (gas). 
Attempts to synthesize vinyl triflones using Wadsworth-Emmons phosphonate reagent 2c 

were largely unsuccessful as seen in Scheme 3, Eq. B. The failure presumably results from the 
low nucleophilicity of the stabilized anion, thereby permitting the aldehyde to undergo competitive 

side reactions. To overcome the lack of reactivity of the reagent 2c, the corresponding Peterson 

reagent 26 was next investigated, which provided an anion capable of undergoing successful 
reaction with the aldehyde. The present methodology allows for the stereoselective synthesis of 
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vinyl triflones using the Peterson olefination reaction. 8 It appears to be substantially more 
advantageous than existing methods. proceeding via a one-pot operation requiring low 

temperatures and short reaction times. The reaction proceeds well with different aldehydes 

resulting in stereoselective formation of the E-olefins as shown in Soheme 3. The results obtained 
are summarized in TaMe 2. The yields presented in Table 1 and 2 are for isolated, purified 

products. All compounds were characterized using ‘H, ‘e and ‘SF NMR. The physical data of all 

known compounds were in excellent agreement with literature vatues.4h~s*~f EXtQIISiOn of this 

methodology to synthesize more substituted vinyl triflones from ketone precursors was 

unsuccessful. This failure likely results from the diminished reactivity of Pe-Ll with ketones in 

combination with the superb Michael acceptor properties of the product trfflones whichlappear to 
foster complicated side reactions. 

Scheme 3 

M8&3i-I 

le 

a. tBuLi (2.2 equiv.). ether. -78%, Th 
* 

TfzO (0.5 equiv.), 1 h 
b. RCHO (0.5 equiv.) 

3a-d 

Eq. A 

Tfv P(O)(OMeh 
a. tBuOK (1.05 equiv.). tBuOH, THF, 112 h Tf H 

- H% 
Eq. B 

b. RCHO (1.1 equiv.) 

2c 3a-d 4a-d 

Table 2. Preparation of Vinyl triflones. 

Product R Yield Eq. A Yield Eq. 6 19~; 13C Shift’ 

4a Ph 56% 80% -77.74; 119.66 

4b PhCH-CH 70% <5% -77&g; 119:Si 

4c CHWH2)4 84% 21% -78W; 119.59 

4d CH3(CH2)2CH=CH 50% <5% -7823; 119.64 

*Chemical shift of triflone fluorines and trifluoromethyl carbon, respectively (1:3:3:1 q, J-322 ‘Hz) 

General Procedure: 

. . 
Svnthesis pf funcUr2afaed methyj tnflones 

To a sotution of compound la-d (1 .O equiv.) in ether at -78OC was added n-BuLl in hexane 

(1 .l equiv.) dropwise, The reaction mixture was allowed to stir for 1 h followed by addition of triflic 

anhydride (0.5 equiv.). On completion of reaction, the reaction mixture was quenched with 5% HCI. 
The aqueous layer was extracted with ether and the combined organic extracts were washed with 

brine. Drying and concentration afforded a crude mixture which was purified by column 
chromatography. Yields reported in Table 1 have been calculated with respect to 0.5 equiv. of Tf&. 
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To a solution of le (1 .O equiv.) in ether at -78% was added t-8uLi in pentane (2.1 equiv.) 

dropwise. The reaction mixture was allowed to stir for 1 h fotlowed by addition af triflic anhydride 

(0.5 equiv.). Aldehyde 3a-d (0.5 equiv.) was added to the reaction mixture after 1 h. On completion 

of reaction, the reaction mixture was quenched with water. The aqueous layer was extracted with 

ether and the combined organic extracts were washed with brine. Drying and concentration 

afforded a crude mixture which was purified by column chromatography. 

In conclusion, we have developed a general method of preparation for the synthesis of 

functionalized methyl triflones and have applied the Peterson reaction of reagent Pe-LI for the 

stereoselective synthesis of E-vinyl triflones and dienyl triflones. To our knowledge, reagents Pc,e,f 
reported in Table 1 have not been previously prepared. 

Acknowledament: We thank the National Institutes of Health (GM 32693) for support of this work. 

We are grateful to A. Rothwell for supplying mass spectra. 

References 

1. Synthesis Via Vinyl Sulfones 53. 

2. Stang. P. J.; Anderson. A. G. 3. Org. Chem. 1976, 41,781. 

3. For eneral preparation of triflones see: (a 
s 1974, 96, 2 75; (b) Hendrickson, J. B.; Skipper, b 

Hendrickson, J. B.; Gi 
L. Tetrahedron, 19 8’ 

A.; Wareing, J. J. Am. Chem. Sot. 

1977, 
6, 32, 1627; (c) Hendrickson, J. 8.; 

Stembach, D. D.; Bair, K. W. Act. Chem. Res. 
Giga, A.; Ski 

70, 306; (d) Hendrickson, J. B.; Bair, K.W.; Bergeron, R.; 

% 
er, P. L.; Stembach, D. D.; Wareing, J. Org. Prep. and Proc. Mt. lstr, 9,173; (e) Hertdnckson, J. 

B.; Judelson, . A.; Chancellor, T. Synthesis 1984,320. 

4. (a) Hendrickson, J. B.; Boudreaux, G. J.; Palumbo, P. S. J. Am. Chem. Sot. 1966, 108. 2356. (b) 
Hendrickson, J. 8.; Palumbo, P. S. J. 0 . Chern. t986, 50. 2110; (c) Hendrickson, J. 8.; Palumbo, P. S. 
Tetrahedron Left. 1995,2849; d 

U? 
‘$r. 

Fuchs, P. L. Tetrahedron Left. 1 
Ko4oer. J.; Mitch, Ft. A. J. Org. Chem. 1973, 38, 3358; (8) Magar. S. S.; 

. 

5. (a) Hanack, M.; Bailer, G.; Hackenbe . 9 J Subramanian, L. R. Synthesis 1991,1205; (b) Yagupol’skii. :i 
L. M.; Kondratenko, N. V. ZhurnalO6shcher K inw 1963.33, 920; (c) Kondratenko, N. V.; Sambur. V. P.: 
Yagupoi’skli. L. M. Zhumal 
Organicheskoi Khfmii 1976, 9 

anidwskoi Khimii 1971,7,2382; (d) Neplyuev, V. M.; Sinenko, T. A. Zhurnai 
1 , 2583; (e) Senning. A. Chem. Rev. 1965.65.399. 

6. Seitz, D. E.; Zapata, A. Tetrahedron Leif. 1980.3451. 

7. (a) Laping. K.; Hanack, M. Tetrahedron L&t. 1979, 1309; (b) Aleksandrov, A. M.; Samusenko. Y. V.; 
Bratolyubova, A. G.; Yagupol’skii, L. M. Zhurnal Organicheskoi Khimii 1973, 9,69; (c) Aleksandrov. A. M.; 

A.b 
Ya upol’skii. L. M. Zhurnal Organicheskoi Khimii 1970,6,249; d Knunyants. I. L.; Rozhkov, 1. N.; Ateksandrov, 

.; Yagupol’skii, L. M. Zhumal CBshchei Khimii 1967, 37,12 $7) ; (e) Hanack, M.; Laping, K. Tetrahedron Lett. 
19=,4493;(f) Hanack, M.; Massa, F. Tetrahedron Lett. 1977,661; ( 
R. J. 1%10&e Chem. 1982. 19,601; (h) Hanack, M.; Wilhelm. 8.; S u% 

) Massa, F; Hanaok, M.; Subrarnanian, L. 
ramanian, L. R. Sflthesis 1988,592; (i) 

Glass, R. S.; Smith, D. L. J. Org. Chem. 1974,39,3712. 

$8. 174. 
(a) Hudrfik. P. F.; Peterson, D. J. Am. Chem. Sot. 1975.97. 1464; (b) Ager, D. J. Org Reactions 1996. 

(Received in USA 1 June 1994; revised 22 June 1994; accepted 24 June 1994) 


