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Abstract : Trifluoromethanethio- and trifluoromethaneselenosulfonates are strong electrophilic
reagents which add rapidly to olefins to deliver f-sulfenyl and f-selenyl triflones. These products
are converted in high yields to vinyl triflones by different techniques under mild conditions. This
two-step procedure is an efficient route to vinyl triflones from non-functionalized olefins. © 1999 Elsevier
Science Ltd. All rights reserved.

The addition of selenyl or sulfenyl halides to olefins has been proven to be of synthetic utility for the
incorporation of selenium- and sulfur-containing moieties into unsatured systems, in order to allow their
further functionalization." Especially, selenosulfonates (RSeSO,R’) are useful reagents to introduce, in one
step, two versatile functionalities on an unsatured substrate.” To our knowledge, thiosulfonates (RSSO,R’)
have not been used for this purpose since they are 10° less reactive than their seleno-analogs.*

We recently described a simpie access to trifluoromethanethio- or selenosuifonates’ which, because of
the strong electron-mthdrawmg power of the CF3S0; group, could be consxdered as powerful electrophilic
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sulfenyl- or ﬁ=se!en“!=trn.uorcmetu"!su!.cnes (Scheme 1)
In this paper, we also describe further reactions which provide a two-step route, from non-

functionalized olefins, to vinyl trifluoromethylsulfones ("triflones") which are more reactive than vinyl
sulfones* and would be of value, for example as dienophiles or Michael acceptors. It must also be kept in
mind that the trifluoromethanesulfonyl (“triflyl") group is present in some agrochemicals and drugs.”

Results and discussion

The reaction of non-fluorinated selenosulfonates with olefins is usually very sluggish at room
temperature and requires addition of boron trifluoride, heating or irradiation to proceed.” However, we
observed that trifluoromethaneselenosulfonates were much more reactive : their reaction with olefins was
usually complete within 2 hours at room temperature even thh cyclopentenone as substrate Thxs fact
iliustrates the sirong electrophilicity of CFiSO,
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be heated at 80 °C in the absence of solvent (Tab}f" 1)

The exclusive formation of frans-adducts (1-5 and 7) from cyclic olefins indicates that
selenosulfonylation proceeds via an anmti-addition involving episelenonium or episulfonium salts as
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intermediates ( Scheme 1.
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Scheme 1

NMR spectra of compounds 2a-e showed a coupling constant of about 3 Hz between protons H-1 and
H-2, a typical value for an equatorial-equatorial coupling constant (Scheme 2). This conformation (CF;SO,
and YR groups in axial positions), similar to those already observed for the adducts between cyclohexene and
p-tolueneselenosulfonates,® could be explained by an electrostatic repulsion through space between the lone-
pairs of p-electrons belonging to the fluorine atoms and those belonging to the chalcogen atom.

Scheme 2

Concerning the regioselectivity, Markovnikov adducts (4, S and 7) were only obtained from
unsymmetrical cyclic olefins whereas a mixture of regioisomers (6a and 6b) was obtained from a terminal
olefin like 1-undecene. In this latter case, the Markovnikov-type opening of the episelenonium cation by
CF3SO;" could be partly disfavoured by the bulkiness of this anion. Steric factors could also explain the
absence of the expected products from an internal olefin like (E)-5-decene.

Concerning the addition on dienes, it was observed that the selenosulfonylation of 1,3-cyclohexadiene
was completely regioselective (1,2-adduct) and stereoselective (frans-adduct) whereas 1,4-addition was only
obtained from 2,3-dimethyi-1,3-butadiene, but without any stereoselectivity (Z/ E = 60/40). This difference
couid be related to the buikiness of the triflinaie anion : when formed, ihe episelenonium cation shouid be
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It can be noticed that the regioselectivities observed for 4, S and 7 have been deduced unambigucusly
1 13 . .
from H and “C NMR spectra (H-H coupling patterns, deshielding effect of the CF;SO; group, small C-Se
counling natterns ('1~ «.= 70 Hz) and C-H or H-H 2D correlationg)
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Olefin Product YR “ Yield (%)
') N\ SePh (1a) 85
J \__/
SPh (1b) 85
SePh (2a) 81
~ ok, o
O | &S B 3
2 2 2
R S-nCsHy7 (2d) 75
S-CsHa-NOx(p) (2¢) 75
/T N\ /. ,SOLF. CaDh /2a) an b
& ICrK 11 \Ji‘} 4V
)yl 7
NS N ¥R
SPh (3h) 25
SPh (3b) 25
Qo oT”
b
N SePh (4) 85
0 0
A S SePh (5) 90
7 oy
‘8O,CF3
pe
R R SePh 93¢
P ey YR 80,07, (6a/6b :60/40)
6a 6b
CiHo
el Complex mixture SePh
© (j\som SePh (7) 90
¥R
7N e s SePh 80
Z:8 E:8b (Z/E : 60/40)
.Y =5:80°C/3h/Neat;Y=Se:20°C/2h/CHCl,
° . after 24h ©:40°C /24h/ CH,Cl,
Table 1
fB-selenenyl and f3-suifenyi trifiones, thus obtained, were converted to vinyl trifiones, in excelient yields,
Lo a o OOk el A Mln Lt o~ omcmnmiall ciiitad tn cnlamn rmemmeimde trermdirad dhian ot dasto Ol
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chalcogen atom, followed by spontaneous elimination of benzeneselenenic acid (Table 2). Because of the
disproportionation of the latter compound, an excess of oxydant was advantageously used to oxidize also the
residues into seleninic acid, easier to remove. 2

It can be noticed that, as expected from the literature™, the oxidation of 6b led exclusively to the E
isomer.

[e.2]

~l



e ol 7

n+'Iy n n ' 4 7 . e 1 1 oo s 1NN (N s YoVl -d 0 -
i. Billard, B. R. Langlois / Tetrahedron 55 (1999) 8065807

SN B N
—————
H7 SePh  CHCl / N\
B-seleno Triflones [0] Product Yield (%)
S0:CF; mCPBA CF380 87
S 0
SePh H,0, 80
1a 9
P o -SOLFs
W mCPBA L 75
~""":36Ph ~
2a 10
/N SOLF; S0,CF4
( Y H,0, ( Y 75
N "sePh
3a 1 3
AN LSOLCF3 H,0;
\O/L\/ decomposition
SePh mCPBA
4
0 mCPBA 9 50
Y Q)
SO,CF, A \_ksozo% &n
U vV
5 12
SePh
A\CAHM C':’sO?\'//\a.H PTR PV
" 14b (40)
% 6b (40) .
0., H,0, 7
CeHyg /ﬁiﬁa
“n gy (60) 7 G 14a (60)
A ~S00CF s mCPBA S0 91
Ph Z
o H;0; . 87
'l A A
\_/ H;0, SOLF3 65
D"S.;"—H—S-{.}Fg }_—_d‘l);"/
8a+8b mCPBA 15 60
Table 2

PN Lo ciomntrmmie [ 21 rearrangement of o armediate allvl celenaxide’
alcohol 15 which resuited from the sigmatropic [2,3] rearrangement Of an intermediate allyl selenoxide
(Scheme 4). No attempt to dehydrate 15 into the corresponding diene has been done
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As hydrogen atoms in a-position of a triflyl groups are very acidic,® the second access to vinyl triflones
lay on the elimination, with a base, of thiolates or selenolates, from 1a-b, 2b and 3b, through a E1cB process.
This method is especially suited to B-sulfenyl triflones (Table 3).

\\ SOLFs  ge \ SOLFs
_—
PhY H
f-thio or B-seleno Base Product | Yield
triflones o B (%)
DBU 89
1a(Y=Se) | NaOH(50%) | ° 75
1b(Y=5) DBU 9 83
2b (Y =§) DBU 10 85
3b(Y=9) DBU 13 90
DBU : 1,8-diazabicyclo[5.4.0]-7-undecene
Table 3

In conclusion, trifluoromethanethio (or seleno) sulfonates, easily obtained from readily available sodium
trifluoromethanesulfinate, are efficient reagents to prepare B-sulfenyl or f-selenenyl triflones from olefins in
one step unaer mild conditions. These compounds are precursors of vinyi mnones which, in such a way, are

prcparca n two steps from non-functionalized olefins, without using very agressive and nygroscopxc triflic
) 1 L.
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example, we already used them as Michael a ceptors towards amines : B-(trifluoromethanesulfonyl)amines
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Experimental Section

Dichioromethane was distilied prior use and stored over 4 A molecuiar sieves. Other reagents were used as
received. Trifluoromethanethiosulfonates were synthesized as described in reference 3. Phenyl

FORLY . IR R, SR 10 s xraa PR NP F PPN ad hnafacs +hin cnnndie £ PR |
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iNnUoromeinancsuinnaid anGg oenzendsei€ny: Cudriae. UILESsSs Siai€h Ouneiwise, i, 1 and o favan 5p8CiTa
were recorded in CDCls at 300, 188 and 75 MHz. respectively
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Chemical shifts are given in ppm relative to TMS (‘H, *C) or CFCl; ("°F), used as internal references.
Coupling constants are given in hertz. Mass spectrometry was performed at 70 eV after coupling with gas
chromatography (except for 3a, 4, 5, 7 and 12 which were unstable under GC conditions). Flash
chromatographies were carried out on silica gel MERCK Geduran SI 60.



Reaction of Trifluoromethanethiosulfonates with Olefins. General Procedure.

In a screw-topped flask which was then hermetically closed, 1 mmol of trifluoromethanethiosulfonate and 1

mmol of olefin were introduced. The mixture was heated at 80°C for 3 hours. The resulting product was

purified by flash chromatography.

Reaction of Phenyl Trifluoromethaneselenosulfonate with Olefins. General Procedure.

A solution of phenylselenenyl chloride (1 mmol) in dichloromethane (1 mL) was dropped, at room

temperature, on a suspension of sodium triflinate (1 mmol) in dichloromethane (2 mL). The resulting mixture

was stirred for 5 min. Then, the olefin (1 mmol) was added and the mixture was stirred for the time and at the

temperature indicated in Tabie 1. The reaction medium was then filtered and the filtrate evaporatea at room
i
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1-Trifluoromethan pculf(mvl—Z-{nhenvleelenn)«;y(;!npgptape (19_)_

Yellow liquid which can be purified by flash chromatography with petroleum ether/ether (9/1) as eluent.
'HNMR : 7.2-7.6 (m ; SH) 4.18 (m; 1H ;ZJ=125Hz) 3.69(ddd ; 1H; I = 2.8Hz,3J 5.6Hz,3J-
78Hz) 2.1-2.4 (m; 3H) 1.8-2.0 (m; 3H). "C NMR : 135.6 ; 129.49 ; 128.89 ; 127.82; 119.72(q ; 'Jer =
329 Hz); 66.04 ;39.22 ;33.87;26.1 ; 24.54. ’F NMR : -76.18. GC/MS : m/z =358 (M "*Se) ; 225 ; 157 ;
77,69 ;67 ;41 ; 30. Anal. Calcd for C;H;3F30,S8Se : C (40.34 %) H (3.67 %) S (8.98 %) Se (22.10 %).
Found : C (40.32 %) H (3.75 %) S (8.66 %) Se (21.75 %).
1-Triﬂuoromethanesulfonyl-z (phenylthio)cyclopentane (lb)

NMR : 7.2-75 (m; §H)4ll(m 1H; LJ—lZ5HZ)5()4(dt VJ=2.8HZ,"J=69HZ) 2.15-
2.37 (m; 3H) 1.87-2.01 (m ; 3H). ICN‘N'IK 133 ;132.87; 129.26; 1”8 34;119.65(q; Jer =328.8 Hz)
/tnn;n"!At:‘)’)')"?,ﬁ[l. a4 A 19 amam LV oTa): ¥ L __011\11[1‘\,1—1-1,1nn=-1-14 0. 2™,
65.05;,4745;3337;26.1;24.2. "F NMR :-76.23. GC/MS :mz=310 (M "), 177,105 ; 77, 6%, 67;
41. Anal. Calcd for C 2H13F30232 C (46.44 %) H (4.22 %) S (20.66 %). Found - C (46.61 %) H (4.33 %)
S (20.61 %),

iflu

methanesulfonyl-2-( phenvlseleno)cyclohexane (2a),

2RAR T AR AR SN T SRV RL AR RN &S

Yellow liquid which can be nunﬁed by flash chromatouanhv with petroleum ether/ether ( 9/1) as eluent.
'H NMR (CD,Cl,) : 7.28-7.59 (m ; 5H) 4.08 (m ; ; 1/2 width = 9.0 Hz) 3.47 (m; ; 1/2 width =
10.5Hz) 1.6-2.42 (m ; 8H). "C NMR : 134.99; 129.61 ; 128.75; 128.02; 119.56 (q ; ’Jc.p =330 Hz) ;
60.43 ; 38.60 ; 28.21 ; 21.70 ; 21.38 ; 20.76. "°F NMR : -76.68. GC/MS : m/z = 372 (M"¥Se) ; 239 ; 157 ;

1; 69; 41 ; 39. Anal. Calcd for C;3HsF30,8S8e . C (42.05 %) H (4.04 %). Found : C (42.13 %)

H (4.14 %).
1-Trifluoromethanesulfonyl-2-(phenylthio)cyclohexane (2b).

White solid after purification by flash chromatography with petroleum ether/ether (9/1) as eluent.

'HNMR : 7.2-7.5 (m ; SH) 4.05 (m; IH; 1/2 width=11.3 Hz) 3.43 (m; IH ; 1/2 width = 11.5 Hz) 2.45-

13~ ava g~y smam oz A - ~n o

1.6 (m ISH) “C NMR : 132.85,; 132.71; 129.53 ; 12842, 119.64 (q JCF" 330 l‘lz) 59.18; 43.14;

27.69 ;21.58 ; 20.40 ; 20.36. ’F NMR : .68. GC/MS : m/z =324 (M™); 191, 123; 110; 109 ; 81 ; 69.
Al Mot g L‘,.. f‘ fAQ 1A 0/ LY fA £4 0/ Q 71Q 77 0/ Thanimnd - £ FAQ N7 0/ LI A AD O/N
Alldl. ©dilld 101 \,131’1‘51‘3\}202 LU0 /o) 1 \R.0OU Yo O (LF./F J/0). TUULA . U \(F0.V/ 70) 11\ \HF.T4 /0)
C71Q 74 /0
[~ \17 g J

{70\

f ne (2
Yellow hquld ft er unﬁcatlon by ﬂash chromatograph w1th troleum et her/ether (6/1) as eluent.
'H NMR (200 MHz).4.17(q,2H,31 7.13 Hz) 3.6 (m; 2H) 2.85 (t;2H ;%) =6.7Hz) 261 (t;2H;%I =
6.7 Hz) 1.4-2.4 (m ; 8H) 1.27 (t; 3H). "C NMR (50 MHz) : 171.5; 119.94 (q ; 'Jer = 330.1 Hz) ; 61.14;
60.9 ;:40.53 ; 34.49:29.19 ;27.52; 21.55; 21.46; 20.7 ; 14.2. ’F NMR : -76.15. GC/MS : m/z = 348 (M)
303; 275; 215; 169 133 ; 113 ; 81; 73; 69; 41; 29. Anal. Calcd for CioHioF3048,: C (41.38 %)
H (5.46 %) S (18.39 %). Found : C (41.54 %) H (5.58 %) S (18.81 %)



1-Trifluoromethanesulfonyl-2-(n-octylthio)cyclohexane (2d).
Yellow liquid after purification by flash chromatography with petroleum ether/ether (9/1) as eluent.
'H NMR (200 MHz) : 3.55 (m ; 2H) 2.56 (t ; 2H ; *J = 7.2 Hz) 1.28-2.28 (m ;20 H) 0.88 (t; 3H ;I =
6.7 Hz). ®*C NMR (50 MHz) : 119.99 (q ; 'Jcr = 330.2 Hz) ; 61.22; 40.14 ; 31.82; 29.47; 29.17; 29.00 ;
28 87 :24.09; 23.58 ;22,67 ; 21.57; 21.29 ; 20.62 ; 14.09. °F NMR : -76.35. GC/MS : m/z = 360 (M") ;
227;145;81;69;57;55;43; 41 ;29. Anal. Calcd for C;sHxF30,S,: C (49.98 %) H (7.55 %). Found :
C (50.01 %) H (7.42 %) .
1-Triflueromethanesuifonyl-2- (4-nitrophenyithio)cyciohexane (2e).
Brown solid after purification by flash chromatography with CH>Cl, as eluent and recrist:

o el

[‘)t‘:tl‘ ieum etner.
'HNMR : 8.0-8.2 (m ; 2H) 7.3-7.5 (m; 2H) 4.35 (m; 1H; 1/2 width = 8.8 Hz) 354(m H; 1/2 width =
8.8 Hz) 1.5-2.4 (m; 8H). BCNMR : 146.21 ; 143.16; 128.84 ; 124.25; 119.58 (q ; Jcr.—33OHZ) 59.58;

40.92 ;2830 ;21.33;20.97;20.52. wFNMR - -76. sz G(‘/Mq “m/z=369 (M"™) 236; 190 155; 109 ; 81,
Anal. Calcd for CnHmF:NOAS’; C(42.27%) H (3.82%) S (17.36 %). Found : C (42 %) H (3.82 %)
S (17.00 %)

1-Trifluoromethanesulfonyl-2-(phenylseleno)cyclooctane (3a).

Yellow liquid after purification by flash chromatography with petroleum ether/ether (20/1) as eluent.
'HNMR : 7.2-7.7 (m ; SH) 4.15(ddd ; 1H;*J=39Hz;?I=28Hz; J=6.0Hz) 3.63 (ddd; 1H; ] =
39Hz:%1=27Hz:’J=76Hz) 1.4-2.4 (m; 12H). "CNMR : 135.5;129.5; 128.8; 128.4; 119.66 (q ;
Jer=3308Hz) 66.17;41.8;28.9;265;2597,25.11;24.18;22.26. ’F NMR : -75.36. Anal. Calcd for
C1sH1oF30,S8Se: C (45.12 %) H (4.80 %) Se (19.77 %). Found : C (47.02 %) H (4.93 %) Se (19.48 %).
1-Trifluoromethanesulfonyi-2-(phenyithio)cyciooctane (3b).

Yeilow liquid after purification by flash chromatography with petroleum ether/ether (30 u
'HNMR : 7.2-7.5 (m ; SH) 4.05 (m; 1H;ZJ=140Hz) 3.5(ddd; 1H;* =52Hz,;’J=81Hz;’J=

»
23 Hz) 1.2-2.6 (m; 12H). "C NMR : 13341 ; 133,16 ; 129.26 ; 12831 ; 119.79 (g ; 'Jer = 330.5 Hz)
65.87 ; 46.58 ; 28.27 ; 25.85 ; 25.77 ; 25.39 ; 23.56 ; 22.35. ’F NMR : -74.81. GC/MS : m/z = 352 (M)
219:190; 123 ; 110; 109; 69; 67 ; 41 ; 29. Anal Calcd for C;sHyoF50,8; : C (51.12%) H (5.43 %)

Found : C (50.96 %) H (5. 47 %)
1-Trifluoromethanesulfonyl-2-(phenylseleno)indane (4).

Unstable brown solid (shelf life < 24h)
'HNMR : 7.25-7.8 (m ; 9H) 4.83 (s; 1H) 4.57(d; 1H; J=7.0Hz) 3.86(dd; 1H;*J=175Hz;°J =
7.0Hz) 3.08(d; 1H;%J =175 Hz). ®C NMR : 144.64 ; 133.95 ; 130.87 ; 129.5; 129.2 ; 128.55 ; 128.29
127.66 ; 127.04 ; 125.63 ; 119.95 (q ; 'Jer = 330.5 Hz) ; 73.31;39.71 ; 39.29. "F NMR : -74.79.
3-Trifluoromethanesulfonyl-2-(phenylseleno)cylopentan-1-one (5).

Unstable yellow liquid (shelf life < 24h)
'H NMR : 7.23-7.65 (m ; SH) 4.2 (broad s ; 1H) 3.86 (ddd ; 1H ;) =2.4Hz ;’J =29 Hz ;=176 Hz)
2.2-2.8 (m ; 4H). ®C NMR : 208.1 ; 136.63 ; 130.25 ; 129.93 ; 125. 19 119.57 (t; Jer = 329.0 Hz) 62.86;
558 -

42.58;34.30;20.62. F NMR 7538

2-Trifluoromethanesulfonyl-1-phenylseleno undecane (6a)

1-Triﬂuor0me%hareaulfsn yl-2-phenylseleno undecane (6b)
Yellow liquid (mixture of the two isomers).

'H NMR rzoo M_H_z\ 7.5-7.6 (m ; 2H) 7.2-7.4 (m; 3H) 2.9-3.7(m; 2H) 12-2.12(m ; 16H) 089 (t; 3H;
] = 6.7 Hz). BC NMR (50 M]-Iz) © 135.75; 134.02; 129.62; 129.00; 128.46; 127.82; 126.57;
120.05 (q ; Je.r= 325.0 Hz) ; 119.80 (q ; Jer = 325.0 Hz) ; 61.73 ; 55.35; 35.38; 34.12; 31.89; 31.87;
2960 : 29.50 ; 29.43 ; 29.38 ; 29.30 ; 29.25; 29.13 ; 29.00 ; 27.39 ; 26.89 ; 26.04 ; 25.83 ; 24.30 ; 22.69 ;
14.12. °F NMR : -75.4 (60 %) and -79.16 (40 %). GC-MS : First isomer : m/z = 444 (M"*’Se) 311 ; 158 ;

157:83 ;77,69 55, 43 ; 41 ; 29. Second isomer : m/z = 444 (M"SOSe) 311 ;158 ;157;83;,77; 69,



8072 T. Billard, B. R. Langlois / Teirahedron 5

T e 7

Ln
—_
M~
N
\;
O
S
jols}
<
S
L‘m
Qe
Q<
N
+:

55,43 ;41 ;29 Anal. Calcd for C,sHF30,SSe : C (48.75 %) H (6.14 %) Se (17.81 %). Found : C (48.92
%) H (6.18 %) Se (17.75 %).
3-Trifluoromethanesulfonyl-4-(phenylseleno)-1-cyclohexene (7).

Yellow liquid.
'"HNMR : 7.2-7.6 (m; 5H) 643 (m; 1H; 1/2 width = 20.0 Hz) 5.72 (m ; 1H ; 1/2 width = 20.0 Hz) 4.15
(m; 1H; 1/2 width = 7.5 Hz) 411 (m ; 1H ; 1/2 width = 9.0 Hz) 2.2-24 (m ; 3H) 2.0-2.1 (m ; 1H).

BCNMR : 138.62 ; 135.28 ; 129.61 ; 128. 84 127, 36; 119.96 (q ; ‘Jor = 330.7 Hz) ; 112.36; 61.5; 35.4;
23.49; 21.6. ¥F NMR -75.55. Anal. Calcd for C13H13F302386 - C (4229 %) H (3.55 %). Found.

ol ol e i VA YY /A = AN\
C(42.37%) H(3.58 %)
1-Trifluoromethanesulfonyi-2,3-dimethyi-4-(phenyiseleno)-2-butene (Z+KE) (8a+8b)
Vallaw: Lt d fomictiira ~ftha togn rara)
1 ClIv HYUIU LHHALULIT UL LT LWy 1),

; 10H) 3.94 (s ; 2H) 3.59 (s ; 2H) 3.57 (s ; 2H) 3.36 (s ; 2H) 1.93
s ; wm C NMR (50 MHz) : 139.75; 139.34; 135.6; 135.21; 129.07;
129.05; 128.36; 128.04 ; 119.68 (q ; 'Jor = 328.5Hz); 119.56 (q ; ’Jc.p - 3286 Hz); 115,24, 114.82 ;
54.94 5338 - ; 32.94 ; 3271 12022 19.57;19.44 ; 19.37. YF NMR : -78.88. GC-MS : First isomer : m/z =
372 (M"*Se) ; 239; 157, 81;79; 77,69 ; 57 ; 41 ; 39 Second isomer : m/z =372 (M™¥Se) ; 239 ; 157 ;
81;79; 77, 69, 57, 41; 39. Anal. Calcd for Ci3H;sF30,SSe : C (42.05 %) H (4.07 %) S (8.64 %)
Se (21.27 %). Found : C (42.23 %) H (4.06 %) S (8.24 %) Se (21.54 %).

Oxidation of B-Selenenyl Triflones with mCPBA. General Procedure.
A 70 % aqueous solution of mCPBA (2.5 mmol) in dichloromethane (40 mL) was dropped on a solution of
B-selenyl triflone (1 mmol) dissolved in dichloromethane (4 mL). A yellow color deveiopped initially and was

mscnar&,ed dunng further addition of the peracm The mixture was washed with a 5 o aqueous solution of

Na,COs (2x20mL), then dried over anhydrous MgSO, and evaporated at room temperature under reduced
pressure.
Cxidation of B-Seleneny! Triflones with H;O,. General Procedure

nixture of 30 % agueous solution QF 1,0, (2.5 mmol) and di h]nrnmm‘ha_[\g (1 mL) was dropped (_)

anhydrous CaCl, and evaporated at room temperature under reduced pressure.
Treatment of B-Thio(or Seleno) Triflones with DBU (1,8-diazabicyclo[5.4.0]-7-undecene). General
Procedure.

DBU (1 mmol) was added to a solution of B-thio(or seleno) triflone (1 mmol ) in dichloromethane (2 mL).
The reaction mixture was stirred at room temperature for 40 min, then the solvent was evaporated under
reduced pressure. The product was purified by flash chromatography with petroleum ether/dichloromethane
(95/5) as eluent.

Treatment of B-Thio(or Seieno) Trifiones with 50% aqueous NaOH. Generai Procedure.

A solution of B-thio(or seleno) triflone (1 mmol) in ether (2 mL) was added to 50 % aqueous NaOH (730 mg,

O Y Tha cnnndl . srea % A el at ¢ + £ 1 h 1
9 mmol). The reaction mixture was stirred vigorously at room temperature for 1 hour, then washed with
brine. The aqueous layer was extracted with ether. The combined organic layers were washed with water then
dried over anhydrous CaCl,. The solvent was evaporated at room temperature under reduced pressure

-(Trifluoromethanesulfonyl)-1-cyclopentene (9).

Yellow liquid.
'H NMR : 7.17 (pseudo quint ; 1H ; 3T =*1 = 2.1 Hz) 2.6-2.8 (m ; 4H) 2.16 (quint ; 2H ; °J = 7.6 Hz).
BCNMR : 156.5; 136.8; 119.9 (q ; 'Jer = 325.9 Hz) ; 34.06 ; 31.53 ; 23.85. "’F NMR : -78.85. GC/MS :
m/z =200 (M™); 131; 67 ; 41 ; 39; 27. Anal. Calcd for CsH/F;0,S : C (36.00 %) H (3.52 %). Found :
C (36.30 %) H (3.59 %).



1-(Trifluoromethanesulfonyl)-1-cyclohexene (10).

Yellow liquid.
'THNMR : 73 (tt; 1H; T =18 Hz ;) = 3.7 Hz) 2.3-2.5 (m; 4H) 1.65-1.83 (m ; 4H). *C NMR : 150.88 ;
133.45; 120.1 (q ; 'Jor = 327 Hz) ; 26.64 ; 23.77 ; 21.81; 20.35. ’F NMR : -78.15. GC/MS : m/z = 214
(M™); 145; 81; 69; 41; 39; 27. Anal. Calcd for C;HsF:0,S : C (39.25 %) H (4.23 %). Found
C (39.48 %) H (4.33 %).
2-(Trifluoromethanesulfonyl)-1,3-cyclohexadiene (11).

Yellow liquid.
Iir AmAD 79NN RALT.N 7T (ennd + 11T 3T=/1 E XTal EN LD fen - DLIY P& DY T fn ALIN DD D A fer - FLIN
1 INIVIIN \ 4V IVRT1Z f.& (\Vtvau i, 111, J .0 L14) V.USUL UL, L1l) &.J%4. 7\, &ll) L.&t&.7r (LD, &11).
B NMR 750 ME2) 14720 - 121 71 - 1208 - 11099 (n Iy, = 1962 =Y 117 £ 22720 - 20N )A
s LA NAVEEN JU £ivVix ."‘1 LT\ . &/ 3 17 2.7 1 3 LV O » 4 LS dw i \H 3 L - L\, s .ILAI » 11 I.UU’ T s £ L\, i NS,

F NMR : -78.80. GC/MS cm/z =212 (M™); 143 ; 79 ; 77. Anal. Caled for C/H/F30,S : C (39.62 %)
H (3.33 %). Found : C (39.57 %) H (3.33 %).
3-(Trifluoromethanesulfonyl)-2-cyclopenten-1-one (12).

Unstable yellow liquid (shelf life < 4h).
'"HNMR : 7.14 (t ; IH ; *T=2.1 Hz) 3.08 (m; 2H) 2.78 (m ; 2H). °C NMR : 203.24 ; 163.74 ; 145.1 ;
119.33 (q ; Jer =326.6 Hz) ; 36.40 ; 27.30. ’F NMR : -77.18

1-(Trifluoromethanesulfonyl)-1-cyclooctene (13).

Yellow liquid.
'HNMR :7.28 (t; 1H;’J =84 Hz) 263 (t;2H ;] = 62Hz) 2.45(dt;2H;°1=6.4Hz;’] =84 Hz)
1.2-1.7 (massif ; 8H) ’3C NMR : 153.75 ; 135.7; 119.96 (q; Jer=3270Hz); 2924 q; 5Ju =0.5 Hz)
27.74;,277;,2573,2545(q; YJer=1.0 Hz); 15 23. "FNMR : -78.11. GC/MS : m/z = 242 (M‘+ ); 173 ;
109; 79, 67 ; 55, 41 ; 27. Anal. Caled for CoH3F30,S : C (44.62 %) H (5.41 %). Found : C (44.85 %)
0/,)

-(Trifluoromethanesulfonyl)-1-undecene et 2-(Trifluoromethanesulfonyl)-1-undecene (14b / 14a).
Yellow |mmd mixture of the twao isomers.

'HNMR : 73 (dt;1H;°T=152Hz;*J=68Hz) 6.56(d; 1H;T=12Hz) 6.32(d; 1H;’J = 15.2 Hz)
6.21(d; 1H ;2T = 1.2 Hz) 2.35-2.49 (m ; 4H) 1.47-1.64 (m ; 4H) 1.25 (m ; 24H) 0.86 (t ; 6H ; °J = 7 Hz).
BCNMR : 160.72 ; 144.93 ; 133.26 ; 121.10; 119.88 (q ; 'Jer = 327.4 Hz) ; 119.64 (q ; 'Jer = 325.02 Hz) ;
32.5 to 22.6 (CHy) 14.05. 'F NMR : -77.8 (60%) and -79.76 (40%). GC-MS : First isomer : m/z = 287
M™+1); 187 ;123 ; 109, 97 ; 83 ; 69 ; 55, 43 ; 41 ; 29. Second isomer . m/z = 287 (M"+1) ; 123 ; 109;
96 ;8269 ;55 ;43 ;41 ;47. Anal. Calcd for Cj;Ha F305S @ C (50.33 %) H (7.39 %). Found : C (50.38 %)

H (7.22 %).
1-(Trifluoromethanesulfonyl)-2,3-dimethyl-3-buten-2-ol (15).
Yellow liquid.

[E— P vy o o - ) v ATTN A an yeyxr 2 a4 o TT ~ 4, oy
'H NMR : 5.21 (s;1H) 5.02(s; 1H) 3.62(d; 1H; %j=14.0 Hz) 3.49(d; iH;"J=14.0Hz) 3.15 (broad

. LR 5 AY oD~ f -~ T TN 1 & 1 . ASTTN ]3(‘\““ . 1 AL OO 1A N1 £ . 1" = AT A 7",,\= 1T1m AOD -~y 1 A
s; 1H) 1.87 (s; 3H) 1.59 (s; 3H). "C NMR : 14688 ; 119.01 (q; Jcg = 3274 Hz), 112.48 ; 74.14;
57.87 ;27.85; 19.03. '°F NMR : -80.23. GC/MS : m/z =217 (M""-CH3) ; 214 ; 191 ; 85; 81; 69 ; 57 ; 43 ;
20 Anal Calad fAr C.XIT EN.Q - MADNOUNTT A TTOUY BEannd - (MITAATO/NTT (A4 AQ 04N
Q7. Ndidl, WAV UL U711 11°3WV30 0 W \JU.LU /U, 11 \" 7 /U}. L UulIa . O \JU."‘I /D} ik \‘7."17 /U},
1=tr:ﬂnnrnmafhonnnu"'nnv|=‘7=ln= svvilaminalsvelanantane (16)

LR LIRZUAUR Ulll\,l.llalll,ﬂull\lll.’l e "l ll\/g‘,.’lullllllv,\o.y\—lullb LearLL \AU’
n-Hexylamine ( 130 pL; 1 mmol) was added to a solution of {rnﬂuommefhangsulfgnvl\ 1-cyclopentene

(12 ; 206 mg ; 1 mmol) in dichloromethane (1 mL). The reaction mixture was stirred at room temperature for
1.5 h, then directly deposited at the top of a chromatography column and eluted with petroleum ether/ether
(4/1). Yellow liquid.

'HNMR :3.67 (dt; 1H;T=64Hz ;) =59Hz) 339(dt; I1H,;,’J=73Hz;’J=57Hz) 2.52 (m; 2H)
1.2-2.1 (massif; 14H) 0.79 (t ; 3H ;] = 6.6 Hz). "C NMR : 119.74 (q ; 'Jcr = 328.2 Hz) ; 64.88 ; 59.52 ;
47.81;33.3;31.62:29.9;26.81;2677;23.97,;225,13.85 "FNMR : -76.8. GC/MS : m/z =301 (M™);
230;168;140;112;70;69;67 ;56,43 ;41 ;30
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