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Introduction
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agonists of peroxisoma receptor
arthritis treatment

» 1 =1.44: high Hansch lipophilicity parameter
» The privileged structural motifs in drug design: improving the drug’s pharmacokinetics and
efficacy

Boiko, V. N. J. Org. Chem. 2010, 6, 880-921.
Purser, S.; Moore, P. R.; Swallow, S.; Chem. Soc. Rev. 2008, 37, 320-330.
Wang, J.; Fustero, S.; Soloshonok, V. A_; Liu, H. Chem. Rev. 2014, 114, 2432-2506.



Methods for Trifluoromethylthiolation

* require preformation of the thiolated precursors
e suffer from harsh conditions
* limited substrate scope

» Indirect strategies

Halogen-fluorine exchange of polyhalogenomethyl thioethers

SCCI SCF
3 3 SCF,Br HgF,, 17% SCF,

i S SbF; - i = 70-90° /CHCl3, reflux:
/,/ or HF / -

CH,Cly r.t., 41%

Trifluoromethylation of sulfur-containing compounds

N S- hv N SCF;
| + CFsBr ———> || 60-80%
S solvent R//

R

Buchanan, J. B.; Gregory, W. Chem. Abstr. 1963, 58, 10127.
Suda, M.; Hino, C. Tetrahedron Lett. 1981, 22, 1997-2000.



» Direct Trifluoromethylthiolation

l. Transition-metal catalyzed direct trifluoromethylthiolation

* Pd, Ni-Catalyzed Trifluoromethylthiolation

'Pr MeQ
o)
poy
mbpy
[(COD)PA(CH,TMS),] (cat) *[SCFs] ————= ArSCF
Ar-Br : > Ar-SCF, ArX + [NMe [ TSCF] THF 3
Ph(EDNI rt, 22h
AgSCF;

toluene, 2h, 80 °C

* Cu-Catalyzed of Aryl Halides with Diverse Directing Groups

CuBr (10 mol %)
+  AgSCF, —ren(10mol%) mild conditions
X MeCN or DMF, temp °C SCE
3

good functional group tolerance

X=8r,l|
DG = pyridyl, amide, imine oxime, 47 examples
carboxyamide, ester, and ketone up to 96% yield

Teverovskiy, G.; Surry, D. S.; Buchwald, S. L. Angew. Chem., Int. Ed. 2011, 50, 7312-7314.
Zhang, C. P.; Vicic, D. A. Nickel, J. Am. Chem. Soc. 2012, 134, 183-185.
Xu, J.-B.; Mu, X.; Chen, P.-H.; Ye, J.-X,; Liu, G.-S. Org. Lett. 2014, 16, 3942-3945.



» Direct Trifluoromethylthiolation

ll. Using electrophilic trifluoromethylthiolating reagents more efficient and straightforward

CF,SCl PhNHSCF,/PhN(Me)SCF,

toxic gas Effective of alkenes, alkynes, indoles, et. al,
Need a strong Lewis acid or Brgnsted acid.

( SCF A
R -, 3 ?‘//0
| A S\N SCF Shelf-stable, highly reactive,
— 3 Ease in preparation, broad scope,
and mild reaction conditions.
R=1,1a
H, 1b 2
J

Very attractive as general reagents that allow rapid installation of
the trifluoromethylthiol group into small molecules.

Ferry, A. L.; Billard, T.; Langlois, B. R.; Bacque, E. J. Org. Chem. 2008, 73, 9362-9365.
Ferry, A.; Billard, T.; Langlois, B. R.; Bacque, E. Angew. Chem., Int. Ed. 2009, 48, 8551-8555.
Ferry, A.; Billard, T.; Bacque, E.; Langlois, B. R. J. Fluorine Chem. 2012, 134, 160-163.
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» Trifluoromethanesulfenates: Preparation and reactivity
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2.1. Synthesis of Trifluoromethanesulfenate 1a and Structure
Revision

F1C
\ .
I—o0 » Inspired by Togni’s reagent
» hypervalent iodine skeleton is an
excellent platform to transfer a

trifluoromethyl group to other
Togni reagent |

molecules.
. oSCFs

Cl—|—0 FiCS—|—0 . .

THE spectroscopic techniques,
+ AgSCF3 —— [ >
50°C, 1h derivatization experiments,
) crystal sponge technology. 1a
1a revised structure
initially proposed by Buchwald and
structure coworkers

DSC and TGA analysis: colorless stable liquid; boiling point: 151-153 °C

Shao, X.-X.; Wang, X.-Q.; Yang, T.; Lu, L.; Shen, Q. Angew. Chem., Int. Ed. 2013, 52, 3457-3460.

Ma, B.-Q.; Shao, X.-X.; Shen, Q. J. Fluorine Chem. 2015, 171, 73-77. 10
Vinogradova, E. V.; Miiller, P.; Buchwald, S. L. Angew. Chem., Int. Ed. 2014, 53, 3125. 3128.



2.2. Structure—-Reactivity Relationship Study of
Trifluoromethanesulfenate 1a and 1b

R O,SCF3 3
conditions
@ + Nucleophiles > Nu—SCF;
1a-d
R0 P B(OH),
©/% Cé—cogvle o /©/ Ph—="—H

R=1, 1a 98% 99% 99%
R=H, 1b 95% 57% 98%
R =Br, 1¢ 92% 57% 73%
R =Me, 1d 99% 54% 90%

Reagent 1b is less effective but much cheaper compared with 1a.

Shao, X.-X.; Xu, C.-F; Lu, L.; Shen, Q. J. Org. Chem. 2015, 80, 3012-3021.
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2.3. Reactions of Reagents 1a and 1b with Indoles

o-SCFs
SCFj4
CICHZCHQCI N
R=1 1a 40°C, 48 h R2
R=H,1b
SCF - SCFa SCF, o SCF,
bw Oy (0 "“(rdw ™00
N N N N N
Me H H
96%, 69% 68%, 43% 92%, 94% 85%, 95% 60%, 35%
Proposed mechanism Other similar methods
H
\
m . SCF,
A\ p=TSOH (2.5 equiv) AN
e /“w ( FaCS R{I,} ’ Pn/N‘SCF3 LD R‘m M
212
Ar—0-SCF; — A cl)” SCFy ——> Ejg @)( 8 1 50°C, 18 h H
Me Me
Ar =§—|odopheny1 A 0 4 .m SCF,
l-H* R@\/}+ Ph)Kﬁsoch3 PhNMe?(ZO mol %) Rm 5
\ I< Dioxane Z N
s R Ph rt,2h %
: R'=H orBn 2
\
N
H
Ma, B.-Q.; Shao, X.-X.; Shen, Q. J. Fluorine Chem. 2015, 171, 73-77.
Ferry, A.; Billard, T.; Bacque, E.; Langlois, B. R. J. Fluorine Chem. 2012, 134, 160-163. 1

Yang, Y. D.; Shiro, M.; Shibata, N. . Am. Chem. Soc. 2013, 135, 8782-8785.



2.4. Reactions of Reagents 1a and 1b with Aryl-, Vinyl-, and
Alkylboronic Acids

Aryl boronic acids:
Q’SCF3 10 mol % Cu(MeCN)4PFg r,-"”‘“x“:/SCFT’

rR_fi_ 20 mol % bpy, K;CO4, R
L @/‘v Diglyme, 35 °C, 15-24 h W
L . . — - :
or Alkyl boronic acids: or

20 mol % CuCly'2H,0

Alkyl-B(OH), Rl 40mol%bpy, KyCOy 1,2-  Alkyl—SCFy
_________________________________ dcnoroethane(120°Cy1zh
SCF
SCF5 SCF; 3 SCF4
jonsl o ad™ o
'B I MeO-C
u 0 2
90%, 90% 62% 87%, 50% 58%. 55%
® B _~xSCFy
. P nCgHy3
MeO M MeQ
89%, 48% 65%, 58% 57% 75%
SCF;
41% 44%
2 mmol scale 10 mmol scale T1% 9%

Shao, X.-X.; Wang, X.-Q.; Shen, Q. Angew. Chem., Int. Ed. 2013, 52, 3457-3460.
Shao, X.-X; Liu, T.-F.; Lu, L.; Shen, Q. Org. Lett. 2014, 16, 4738-4741.
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2.5. Iron-Catalyzed Hydrotrifluoromethylthiolation of Alkenes
with Reagent 1b

e(NO4)59H,0 (1.5 equiv)

R, BHy THF (5.0 equiv) /{IsiFjH
RQ/R + MeCN/H,0 (1:1) R1R
0.02 N, 0 °C, 30 min 2

i
75% 78% 79%
9 Me
/\/\)\ S. W
SCF; ©/ 1o SCF4
R R=F, 64% HsC
R=Cl, 61% 81%
R = Br, 62%
A free radical process:
SCF; _
. o s } [SCF] AH Markovnikov's rule

Barker, T. J.; Boger, D. L.. J. Am. Chem. Soc. 2012, 134, 13588-13591.
Yang, T.; Lu, L.; Shen, Q. Chem. Commun. 2015, 51, 5479-5481. ”



2.6. Silver-Catalyzed Decarboxylative Trifluoromethylthiolation
of Alkyl Carboxylic Acids with Reagent 1a in Aqueous Emulsion

| r:_J’,,SCFE,
30 mol% AgNQC,
0 -
R-CDQH + 20 mol% n C12H25503Na_} R—SCF,
K25,05 (1.0 equiv)
1a H0
SCF;
MeO SCE. MeO,C SCF4
3
SCF; CgHy7-n
91% B4% 72% 5%
Et,/L\C-14H29'n TS#U Br Et 0
85% 42% 21% 90%
Proposed mechanism:
Water phase I Qil droplet
| Me
/\ co, Ar——0-SCF
Ag - RCOAg" < R- = R-SCF;

// Ar = 2-iodophenyl
HO,CR

Hu, F.; Shao, X.-X.; Zhu, Shen, Q. Angew. Chem., Int. Ed. 2014, 53, 6105-6109.
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2.7. Reactions of Reagents 1a and 1b with B-Keto Esters and
Oxindoles

. R o SCFs 5
DMAP (1.1 equiv ' .
R Qleaw R > Soft nucleophile
XR * CH,Cl, or Et,0 . KR
R CFsS > No transition metal
- R=1I 1a rt, Overnight
X=0,N R=H, 1b
o] 0O SCF4 SCF,
E SCF3  MeO SCF,
OMe _
96%, 91% 96%, 90% 82% 91% Open-chain B-keto esters
F MeO give no product
Qe Qe
Ol e
Boc N N Boc
IE-D'E 'EGC
92%, 83% 95%, 91% 93%, B9% 99%, 75%

Shao, X.-X.; Wang, X.-Q.; Yang, T.; Lu, L.; Shen, Q. Angew. Chem., Int. Ed. 2013, 52, 3457-3460.

Shao, X.-X.; Xu, C.-F; Lu, L.; Shen, Q. J. Org. Chem. 2015, 80, 3012-3021. 16



2.8. Asymmetric Trifluoromethylthiolations of B-Keto Esters
and Oxindoles Using Reagents 1a and 1b

~SCF
o3 0752 20 mol % PTC aQ
o} COsAd
. Quinine (20 mol %} R KoCO5 (2.0 equiv.) P
R\)J\ XR OAd + R+ | K
XR + T SCF,
oo toluene or ELO  cF,8" " ElzDIHZO (1/2) Ry
- R=11a 35or40°C, 24600 -~ - - " q4q 0
X=0O,N R=H, 1b
e e OMe O CO.Ad
5 CO,Ad CO,Ad 2
\SCF
mcoﬁd CO,Ad B’m Oz.em CO,Ad ”‘*sch "SCF, "SCF;4 :
. "SCF3 ¢ “SCF, “SCF, “SCF,
0, 0, {+] o,
90%, 93% ee 87%. 92% ee 83%. 93% ee 95%. 94% ee 84%, 70% ee 91%, 66% ee 91%, 73% ee B88%, 96% ee
(SCFy Me, .SCF, (SCFy  Pent  SCF, QoA 0
ﬁ\: @i\: CE\: e Cfen |, O
™SCFs %
SCF
Boc MeO 3 MeO
95%, 77% ee 5%, 98% ee b, 96% ee 92%, 99% ee 49%, 64% ee 87%, 20% ee
Pathway A Pathway B

important —
R

{

R = OMe, quining, 3a

i R’ \ dual activation
x(w H

”/‘imo @

Q
mechanism is in progress

\\_)/

Two possible pat'hways rule out

Wang, X.-Q.; Yang, T.; Cheng, X.-L.; Shen, Q. Angew. Chem., Int. Ed. 2013, 52, 12860-12864.
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2.9. Reaction of Reagents 1a and 1b with Alkynes

-SCF4
R 0O 20 mol % CuBrMe.S
40 mol% bpy R—=— &CF
R——H + : = — a
KoCO4 (2.0 equiv)
(2.0 equiv) R=1 1a C;[?DHSGEEE
S 1. L S
@/ ,©/ b/
==
Br MeO,C
84%, 66% 82%, 72% 85%
SCF3 SCF3 SCF
e ? _-SCFs
CgHq7 Pho\/
73%, 64% 77%, 55% 61% 92%

Alazet, S.; Zimmer, L.; Billard, T. Angew. Chem., Int. Ed. 2013, 52, 10814-10817.
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3.1. Three Trifluoromethylthiolated NBS Analogues

9] (@] Q\\ 4,0
S\
¢N50F3 @QN_SCF‘“ @-;(N_SCFS Higher
o) o) 0 reactivity
(1) (2) (3) /2
Preparation . New developed
white solid
v {,O Q.\ /O
S\N—CI + AgSCF, N S:N SCF; (3) i
gSCF; 10 min 3 easily scaledupto20.0 g
0 84% O
2

Reactivity .

OH EtsN (2.3 equiv) D“SGF

rt, 5 min

Yield © (1) 16%; (2) 12%; (3) 99%.

Kang, K.; Xu, C.-F.; Shen, Q. Org. Chem. Front. 2014, 1, 294-296.

Xu, C.-F.; Ma, B.-Q.; Shen, Q. Angew. Chem., Int. Ed. 2014, 53, 9316-9320. 20



Qé’o CH,Cly, Et;N AP SCF
\ il S CH,CI Ri~y-
R-OH + N-SCF3 ——— ™ R-0-SCF3 Risy-H . N-SCF, 2Ll 1r7| 3
rt, § min R M,051h R
e} 2
2 , O
o SCFs o SCFs OSCF;
,l\/\)\/\ NHSCF,  NHSCFs
o L O
Br NHSCF ©/\
84% 87%
1a, 95% 1b, 85% 87% 66% 90% 96%, 99% ee

80% on 3.8 g scale

Q\ /,0
S CH,Cl,
R-SH + N-SCF3 — R-S-SCF;
, O
Me SSCF
SSCF; SSCF, SSCF3 SSCF, a | Y E
o O™ Crpsnon, L psen
F Cl Br O,N N
Me
80% 94% 92% 96% 99% 84% 96% 89%

Xu, C.-F.; Ma, B.-Q.; Shen, Q. Angew. Chem., Int. Ed. 2014, 53, 9316-9320.
21



3.3. Monotrifluoromethylthiolation of Carbonyl Nucleophiles
Using Reagent 2

Selective a-monotrifluoromethylthiolation Di-trifluoromethylthiolation
 H
0 N@ ci® 30mol%
/ H 0
9 2P CH:Cl or CH:CN - 0 ) Base, THF, T, 30 min SCFs
'\ » 0,
RJYH " N-SCFy —2 2 ST R)H'SCFs (j)L THF SCFs
iy or NaH/THF o -?8"{‘1
2 9] 0°C, 30 min 5a (1 equiv) SCF3 30 min Ga
e
o 0 O O MeO Q | SCFy
Ph OEt SCF3 \ SCF, N
OEt  ph N” SCF ser | js/cr @, SCF;
H 3 3 =
R SCF; SCF, MeQO b 3 6 o)
R=H, 75% OMe 1b (1.2 equiv); 32% (56%) 1b (2.2 equiv): 51% (88%]) 1b (1.2 equiv): 31% (40%)
F, 90% 83% 78% 1b (2.2 equiv): 71% (89%) 1b (2.2 equiv): 47% (82%)

OMe, 85%

o]
Q Q 0 Q SCF 3 SCF3
SCF:; Me SCF3 SCF;
H S(:F3
SCF4 Br SCF; 7

1b (1.2 equiv): 25% (55%) 1b (1. 2equw 73% (80%)  1b (1.2 equiv): 54% (60%)

B b 27% of bis-additi
75% 83% 76% 95% 1b (2.2 equiv): 42% (68%) 1b (22 equivy: (aay ) o
{17% of bis-addition)

Shao, X.-X.; Wang, X.-Q.; Yang, T.; Lu, L.; Shen, Q. Angew. Chem., Int. Ed. 2013, 52, 3457-3460.
Xu, C.-F.; Ma, B.-Q.; Shen, Q. Angew. Chem., Int. Ed. 2014, 53, 9316-9320.

Alazet, S.: Zimmer, L.: Billard, T. Chem. Eur. J. 2014, 20, 8589-8593. 22



3.4. Electrophilic Aromatic Trifluoromethylthiolation of
Electron-Rich Arenes Using Reagent 2

0,0 Me;SiCl

‘S:’N orCFsSOH SCF3
—_ F -
R * SCF3 CH,Cly or CHACN
% -80 °C
2 30 min-36 h

4
95% a97% 50% 75%
SCF; cl Br |

HO HO HO
67% 65% T72% 73%

Xu, C.-F.; Ma, B.-Q.; Shen, Q. Angew. Chem., Int. Ed. 2014, 53, 9316-9320.

23



Content

» Compararison of the reactivities of Trifluoromethanesulfenates 1a and
1b and N-trifluoromethylthiosaccharin 2

24



4. Comparison of the reactivities of trifluoromethanesulfenates
1a and 1b and N-trifluoromethylthiosaccharin 2

shelf-stable, highly reactive, ease in preparation, broad scope, and mild reaction conditions

Difference: two different families; substrates scope complementary.

_SCF;

More reliable in transition-metal-catalyzed reactions:
copper-catalyzed: aryl/vinyl/alkylboronic acids;
silver-catalyzed: aliphatic carboxylic acids.

e

s More electrophilic and more efficient for direct
\ . . .
N—SCF, trifluoromethylthiolation of nucleophiles :
amines, alcohols, thiols, and electron-rich arenes.

25
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Summary

€ Three shelf-stable, highly reactive trifluoromethylthiolation reagents have been
developed

€ Various other trifluoromethylthiolation reagents have also been introduced
€ Designing two new reagents and proposing their preparation and application

.........................................

l!l \2° : w0 _SCF,
' \
CF,SCI “SCF, “SCF; ‘N—SCF, N—SCF, N—SCF;! N—SCF;
/ ' R
0 : 2 © R=1,1a
1 H, 1b
o o
0 0
X‘N/« CI\NJI\N,CI CHLCN, rt. X F3CS\NJI\N,SCF3
N—X or )\ /g + AgSCF;  ——— N—SCF, or )\ /g
—)\( 07 >N"o ’)\\( 0”7 N"So
|

° cl o SCF,
o
Jo

R
0 o
eg R)J\H reagent: [SCF3] — SCF
3
o
.
R
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)

R TsONa (1.5 eq. OTs
| RT
AR o R
Ph-Nscr, ¥ R = > Fh)\{ i
1(1 eq) (teg) ~ TOH(2Sea) G
1a:R=H S0
1b:R=Me
Scheme 1. Trifluoromethanesulfanylation of alkenes with trifluoromethanesulfanylamides.
Y p-TSOH (2.5 eq.)
Ph’ \SCF3 + ArH o Ar—SCF3
CH,Cl,
1a(1eq.) (1eq.) 50°C, 18h
OMe OMe
X
w O O OQ O GO
N N
Br H N H
SCF,
©:\ — ©:\g ! Y 5 polymerization
N N
H N H
3a (100%)

Scheme 2. Trifluoromethanesulfanylation of various aromatic compounds.

X THE . ph-scF
pn-N-scr, * PhMgCl ——= :

1a 2a Ja
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\ae
K Ha H, s, H,
o 3 M s M
)DCN—-I—-O
Me H H:. H,
Me @ ¥
4 |IIJ\ JLHMJ\ ,M
c) | OH
(=]
H H. H
et WS N S SR B
d) | OSCN
Me
hMe H, H. H
Sy o L
e) | OSCF,
Me H« Hd Hc Hn‘.’
AN, {IwEmr
) | OSCF,
@/ﬁﬂl\ﬂe H, Hs | H;
e
6" |l 1 wl
A
85 8.0 75 7.0

B(OH),

NH2 N H2 | OH
COQMe a COzMe b,c d
+ - — N{‘ge e
98% b: 83%
MeO OMe ¢ 43%
I OMe Ar Ar
Ar'l ArB(OH), FT |
F I
'~
CI—I—O Er
/-

82% Cl 2% cl 7
MeO OMe MeO OM ' /\\

e
OMe 6 (X-ray)
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Me
Ph ~~~_-B(OH)z 4 .i’lur—|—I'|IIIIE'E!I'SIIEF;,i

CuX, (20 mol %)
igand (40 mol %) o™ ~~~SCF3

base (2.0 equiv)
Ar= E-Ii:'l.idﬂCBH.q. i {%%Ta:.g h
CuX,, ligand  base solvent
Cu(MeCN)sPF5 L1 KzCO3 Diglyme
Cu(MeCN),PF 4 L1 K2CO4 Diglyme
Cu(MeCN ),PF ¢ L1 K:CO 4 DCE
CuCly*2H20 L1 KzCO4 DCE
CuCly-2H;0 L1 K;CO5 OCE
CuCly*2H; 0 L1 K;CO4 DCE
CuCly* 2H,0 L1 KsCO4 DCE
CuCly2H,0 L1 K,COs5 DCE
CuCly+2H,0 L1 K;CO 4 DCE
CuClp=2H0 L2 KzC0 4 OCE
CuCly=2H;0 L3 K;CO5 DCE
CuCly*2H,0 L4 K;CO3 DCE
CuClz*2H:0 L1 KOAC DCE
CuCly+2H,0 L1 KsPOy DCE
CuClz-2H;0 L1 Na;FPO, DCE
CuCly*2H20 L1 MazCO4 DCE
Cu(OAc) L1 KsCO4 DCE
CuBr; L1 Kz:CO4 DCE
CuBr*SMe; L1 KzCO3 DCE
CuTc L1 KoCO5 DCE
CuCl; 2H;0 - KoCO5 DCE
= L1 K2CO 4 DCE
CUCIE"EHEG L1 Kgl:o'g Toluena
CuCly*2H,0 L1 K;CO3 NMP
CuClz*2H;0 L1 KzCO3 Acetone
CuCly*2H,0 L1 KoCO5 CHLCHM
CuCly*2H;0 L1 Ko CO 4 THF

(°c)
35
80
a0
80
g0
100
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

trace

trace
a
25
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Fes(ox)5 (3 equiv)

Ts NaBH, (9.6 equiv) Ts Ts
N Selectfluor (3 equiv) N N N
5 MeCN/H,0 (1:1)
/ g\‘h‘le 0 °C, 30 min MES—%TME MES_%\ME
Me Me F Me
6 7, 40% 8, 6%
A‘ /—Cl
Fe(lll)/NaBH -
I ‘ I N/
— F 1
Ts
N s
[ ] \ =
Me Me —Me
H Me Me




3.2. Reaction of Reagent 2 with Amines

0, .0
W
Rs.. .H S‘ CHQG|2 R1-..N,SCF3
Ny N-SCF; ——= .
R, rt, 0.5-1 h R,
o)
NHSCF,  NHSCF3
“SCF; \O\ ©/\/ !
Me
©/ NHSCF, @/\
87% 66% 90% 96%, 99% ee
SCF3
COOMe SCF3
t H
BuO ©/\N/SCF3 e
NHsc:F3
95%, 95% ee 93%, 99% ee 85% 95%
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3.3. Reaction of Reagent 2 with Thiols

Q\ f,D
Sk CH.Cl;
R-SH + N-SCF3 — R-5-5CF;
2 (0]
SSCF; /©/SSCF3 /@/SSCFS /©/SSCF3
F/©/ Cl Br O,N
80% 94% 92% 96%

Me.__N. _SSCF,
ey

o s Y
C[ ,}—SSCF3©: )—SSCF; N o~ SSCF3
N N

Me
99% 84% 96% 89%
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SO,CF,

IPh

o) | 0
LDA (20% mol) SCF3
EWG N.
R1)\/ Ts” “SCF, > JR"J\{’EWG
; ) 1b THF : ,
. R 0°C to RT . R
“ So-g . To-q
LDA o o
OMe
Livg SCF;
|
70
= EWG N..
R /l\( Ts” L 77% (91%)
: R2 8-Li

ol

CF3S

R ={Bu: 7p {90%)““1
R =Et - 7q (92%)!

Scheme 2. Base-catalyzed a-trifluoromethylthiolation. [a] 24 h. [b] 5 min.
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