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1-1. 7 vREREL

7 v RIFFFARFBRAICR /DS RIFFEEZA L, 2FEFHRbEWVEX
2 Z R, TNDOWEND, ASFTICT v R EFZHEAT 5 LR
LMEZRT LN TND, BIZIE, 7 v R T OIS KERF &
FIRRETH L Z b, ARSI TFTOKRERFZ 7 v R FRFICES BAIFRD
VARREBII DTN TH Y ALY v EFTEB S NIZARILEM 2@ 5
Z eI BRI ATy, F7o, RFRA LB ZTEKT 5 Z LI
T, mWERBEEEZA T ZENGRA-7 v REEOETNE L 7 v RN
JRAEAL L TV D 728D BRALSOG 72 EDORETFIRUEZZ TS H0, ZiLb O
HIZER LT, 7y REF2 A0 FHITEANT 5 2 LI K0 AL EMED
EUAEEEICE LWEERBND ZERMmbNTWVD, o, mWEEESR
BOKPED S | BEREMEM B~ L IR IS ST D,

RYVTFT hZ 70t F L (PTFE, 7710 0®) #lEUoE L, 7 vFEH
BAL AW IIHERETER B, EREAZ I U & L THx OEIFICRAIKZMETH
5o BUETIIEIEMDOIB LZ 20%., BIEOBLZ 30%1E 7 v FAEILEW T
Hb, TO—FHT, G7 v ZAMEAEMIRRIIFZLEAEFHELTELT, A
BRI LD G TS 7 v BENFEINTEAT 2 FIEORIITEE /R E L
o TS, IR T » BURONTIERMEEZ LD F TAREWEEE AT 7
AWKFBRE NN D72, MO BB RETH 5, TFE TR, WEEES 2B
Y RICEBT LEET v FETIIR, P IAd e 2AFLEL I LD LT
D, TYRERELBEATOLELT 4 77wy JIEORBENEANITHOILT
W5,



1-2. MY TNFaRAFATFIE

NU ZvFd e AF T A RIS IR E ARG, UK EZ 7R3, £ O Hammett
HIOfEIX, REBENREBETRLIETHD FY 7 A a A F VORI 72 E K5
PHEOFHNF 61=0.38 LV IKWME (61=0.31) ZRTHLDOD, BKME T A —H
—MIXhY ZAr AFVER 088 THLOIZXI L, b 7t a A F LT F
BT 144 LW O IEFITEVWEZ R 2, ERER 2R OO, BUEUGIZ
KD ANVKRURANVEKEF Y RICEGICEBRARETH DL Z b, ZHDISHN
HEFCTx 5, —HlE LTHAETRSNL TS N 7t AT T4 BXW
T OMFEE AT HERELZ U TIZ R L (Figure 1-1),
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Figure 1-1. Examples of bioactive molecules containing a trifluoromethylthio group or

trifluoromethylsulfinyl group

PERD MY TZFda AFATFAIEOBANEZL 2 DICKSn5, T70bb,
HOMNUDEFRMLENT-EEEZ N 7 Aa AFLF AL TEBRT LFEL .
IRFB-KBREGEZERE N 7)Ao AF LFAIRICEHTDHFETH S (Scheme

Y Y

Scheme 1-1. Introduction methods of trifluoromethylthio group

1'1)0



BT ITEA L7ZVEEZ & 570 Lh a4 o 7 8O RS HED W E UL CF
M2 DVENRH Y | KOs TROZEM LR EOMER S 5, Zhuoxt L, %E
ITEM 2 R R A AT 2 2 LN TE L0, EFRICERRFETHD
LOD, G TR SEAFAET D IRF-KFBRES ONLE IR VEO A RE IS
RHZEBE,

A OFlE LTTF AT — b EHWERERNZ: U 7 vda X F bl E DK
o, BIXOEBESEMBEZANWSET ) —AANTA R r7aRxAh o7 TR
ISR BH T HD,

Claude HlX, ¥4 7=/ F v FeT7 v M) I F A Z RIS ED D
ETHRITINFARRAFAFARLRERT L HEFBFLEVM DGR ZHRE L TND
(Scheme 1-2)?,

SH SCF,
[:::I/ . CFyx 238

X =1,Br, Cl
Scheme 1-2. S-trifluoromethylation of benzenethiol

F7-. Franziska (X, PADD AR Z W7 0 29 v 7 7 ROSIZ X
23T V=, BIORAET V=D U 7t a2 FFHUITERE L
TU5(Scheme 1-3)%, L L 2B DORISTIXEICERTZ LS, HENLOE
B INTALEMEZREE L L THWD 2D, KIS LEOZ BRI X 5 IR
DIKTF, £lena 772 EORIGYED @ WENL 2 28T 5720 SR TR
DT EMTERY, REDKPHETD D,



/I\
tBusP—Pd—Pd—PBus
|

| SCF3
[::j/ + (Me4N)SCF, - [::j/

Scheme 1-3. Cross-coupling-type trifluoromethylthiolation of aryl iodide

— 7T, REDOBISOFITIE, BFEE RIS EHR TOKREFEHRLISS, BLIA
Hera WA MI~OFANERD T B D,

Qilong H X, H=72KEBEFM2 N IAAa AFLF AR EHE L, Th i
AWREFAIR MY Zvd o X FLF ARG Z 3G LT\ A28, 1 AT RE
RIE N EFEE R EERILEWICR 505 (Scheme 1-4) 4,

H S\ Me3S|CI or TfOH SCF3
" L 2222
HO

Scheme 1-4. Trifluoromethylthiolation by SgAr type reaction

FREKOIE, BV 2 RIOfd 2 RO R E O PAADFREE AL N 7SR 72
KU 7 m AFNF AR Z#E L5 (Scheme 1-5) 3,
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| cat. Pd(OAc), -

N~ N—SCF;, - N
SCF;

o)

Scheme 1-5. Palladium-catalyzed directing group-assisted C-H
trifluoromethylthiolation of 2-phenylpyridines

LAl b Y 7 A F AT A EEAEOWBIEIRIZRRSE LTHY | %
H7RBANEOHRNIZ SN TN 5, & 2 TARRILTIE, R b Y 74 m
AFNVF KN E VD, GERA~T R HFER N-AF L FOEHBZRCH b
TNAu AFF ARG Z BI%E LTz,

ABOE T A 72 BB 7 YRR T O FIRR B A BRI O K& & AR
REISTHY ., #Fil-lead 7 v BEMEEMDOEREAREE L., AIERS B OFRREIC
BikTH5bDOThD,
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2-1. H&

Fim Chm_72 LI MY 7 du A FUFAETEFER SN TVWDERE
ETHHHOO, b T AF AL B LT OFAGIED 72 BT
RIpAT 0 GERICAY D RFEKERE C EREEART D5 FEIE LA EMBN
TV, LUTIZ, 2-F) Zuda XAFAF4e ) O HmOEA 2R,

Barton Hld, Ak RrXo 7 AR L, N 704 o FERREEKY & (EH S
B MR OGN S EREZ T2 T 2- M) IAF R AFALF ALY D%
ARk L7z (Scheme 2-1)1,

X
| cat. DMAP N
+ (CFsC0)0 —— ||
N s

| N SCF;
OH

Scheme 2-1. Trifluoroacetylation of thiohydroxamic acid and
successive decarboxylative rearrangement

Dolbier HiL, >FAEV TV AZ, NV 7ArFdvad—RNAXZ o2 ) 74 nm
AFALHIE U THER &8 5.S- M U 7 v A1 2 FALBRIT XK 5 A akiiE % i
L TV % (Scheme 2-2)%,



| N base N
B + CFX ———— ||
X=lorH

N~ s7, N~ SCF,

Scheme 2-2. S-trifluoromethylation of dithiodipyridine

Billard 513, BV P ROF 2 U UFEROMR T 1 F o ickE<, MU 7vAdm
AR AR T I REDRISICED MY 7vFd o A FILF RS Z RS L
TV (Scheme 2-3)°,

Br Br Br
N/ N/ Li N/ SCF;

Scheme 2-3. Deprotonation of pyridine and quinoline derivatives and successive
trifluoromethylthiolation with a trifluoromethanesulfonamide reagent

Weng H1E, 2 il a7 o2 AT 5 8EICx L, REMZR MY 74 m AF
NF AR EER S ED 2 EICE D 2- N 7 Fda A FATF4e ) ¥ ikEk
%Ak L 72 (Scheme 2-4)4,

SCF;

| X
X /N\ X
Hitj\ . Cu—SCF; —— ||
N~ ~X | SN N

X=1,Br =

Scheme 2-4. Nucleophilic trifluoromethylthiolation of aryl halides
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Zhong 51X, Hfk#d (1) & 2,2-E' BV V> Ruppert-Prakash i3, T A Hfiliz
FTRUTANL, MY TFda AF AT AR E RPCRAEISE, 2 2-3
—FEV VUV ERRSEDLZET 2- NI IAF R ATFAFAEY VU 27
(Scheme 2-5)°,

A _ cat. CuCl/Phen N
||+ MegSiCFy + NayS,04 -y

N N~ “SCF,

Scheme 2-5. Copper-catalyzed synthesis of 2-trifluoromethylthiopyridine
using Me;SiCF3; and Na,S,0; as trifluoromethylthio source

Daugulis 5%, @itz H o, Bl a2FHT 2% C-H &R U 7 v
Fda A F)VF A ILOEANEE HE LT 5 (Scheme 2-6)°,

0 Cu(OAc), SCF30
(stoichiometric)
X N = + (CF3S)2 > X N =
| _ H N | | = H N |
N X N~ “SCF,

Scheme 2-6. Copper-mediated directing group-assisted C-H trifluoromethylthiolation
of pyridine derivative
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WINANZ X > THEHES N EER~T v HTHELEHD

QBRI C-H U 7t u XA FLFHER SO BRH

FTBIFZEE Tld, TN E TICNA AR EMEEH A AT o amFE~T
EEACAWIKRERZR ) 7 Fa AF LRI ZER S5 Z L2k v, firE
B2 N Y 7 A a ATFUACEOGE B L T D, BEFEAT B FEFER N-A
FURLY SDICEFARETHD N-AF 2 R-BFECF; $5K 208 L REZH 72 K
U7 NFa 2AFALHE OO E 0 | MERRZR R Y 7 v A F K
)i~ % A AEIZ L 7= (Scheme 2-7)7,

®
|/ . CsF |\

N® + Me3S|CF3 e
0.0 N~ > CF,
“BF,CF;

Scheme 2-7. Nucleophilic C2-selective trifluoromethylation using
pyridine N-oxide BF,CF; complexes

ZOEIREFNG BF ARG EREZ LV 8 SKREFRISTEMEL L, SKEZ
72 b U A a AF AT LR L OROEEIT 5 2 & T, MEERZR b 7
WA B AFNFFACSIENER T E D LB 2 AWFRITEF Lo, LUTFICF %
%abd—o
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2-2. KNSR DEGEL

X/ U N-F% K BF.CF: 88k %l =918k st

WMIRRET & LT, LT EatsEEcHE L Tnad, /27U N-FF T K-
BF:CF: 85K A O~ U 7 )vF v A FAAKIE DG 2 S B MGT 21T > 72 (Table
2-1), KW R Y T da AFUF AL LT, M) 70 Fa X Z2 o F g —
JVER (1) Z W, EBtOAc UG Z4T - 7278, BEAERMIIE S 72y~ 72 (entry
), MU ZnFursorFAr—n (1) oRERom L2 e LT, 3 U7
NTTFNANT =T A BLOI VS Y U LEZRNL TREZITS 7203, D
TONCHWI DL HER TE DI L EF o7 (entries 2 and 3)%,

Table 2-1. Initial study using quinoline N-oxide-BF,CF3; complex

with additive
AgSCF3 (1.05 equiv) 4
| h additive (1.1 equiv) AN
_ > | SCF,
N® EtOAG, 25 °C, 1.5 h N
o.9 then 70 °C, 16 h
BF,CF,
A
entry additive total yield 2- 3- 4
1 - 0 0 0 0
2 TBAI <5 <5 0 0
3 Kl <5 <5 0 0
Bl B it D]

FENT, RINFIE LT T- Ly 2 k=0l REHWEEZ A, &
RN E U 7 Aa XAFIVFAENEANSNTZF /Y BRI & M
KOREME LTELNDSZ L2 RHE L7 (Scheme2-8), TDFRIZ, 2 T/ 1
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PALDSELT LIZAERY) 3 BNEICHR L, BRAERDOREROEK T 20T
ZENbhrol,

AgSCF3; (1.05 equiv)
| t TsCl (1.1 equiv) @SCF . @
3
oN EtOAc, 25 °C, 16 h N N el
0O
o 1% 3

1a minor major

Scheme 2-8. Sulfonylchloride-promoted C2-trifluoromethylthiolation

Z I TCHB LV REMEOFH NI DR TERINIZANVA= LI —Y FEHD
TRIGZEATHO 2L &Lz, Gk hUDULEALER= V) R&T7& h
FTHLNLLDIRATHZET, 7 NATREDOHEALT MU v AN EE L, &
FCTRNVR=I =T RBERT D & B XU 1T > 72(Scheme 2-9), LAL72
N, ANVKR DA TV ACCTEBSOCE Z D . BIIORISPNEIT L7257,

AgSCF; (1.05 equiv)

| = o-NsCl (1.1 equiv) N |
P Nal (1.1 equiv) @j\ @
N > —
N~ > SCF, NO,

Not detected

® Acetone
o0 60 °C, 16 h
1a 2a

Scheme 2-9. Sulfonyliodide instead of sulfonylchloride

MWT, ANVEVEBERN) VA a XA FAFF ATV ERGSESHZ L TH

IO RN EITT D L E 27, HHNED MeCN I C/XT- kL A LR =)L
14



sl RERNYTAArAZ T A—ER 1) 2IRET DI E TRALKRVEE B
UINFaAFNT AT )EERZHR L, £0%x /U N-AFT R (1a)
EROGEEDH T LTy au b3 il Shv, BIORIERHEITT 5 B 27, D
FER. MHEmY ., 7o b ITT 5 2 &< 41%INERTH B DO AR & ALiE
BAMERIRG Y & LTS5 2 & 23T % 7= (Scheme 2-10),

0. 0
| N AgSCF3 (1.05 equiv) s 4
_ TsCl (1.1 equiv) N “SCF,
N | SCF,
@ MeCN =
e 25°C, 16 h N Me
1a 2:3:4 = 10%:15%:16% Possible reaction

intermediate

Scheme 2-10. AgSCF; and sulfonyichloride were premixed

NRIPY N

X/ Uy N-AFT RQAQajcxt L, INFE LTA L b-= ha X B ALK
=n7ul K01 %8, REAIE LT 7rda 22 o F4—4R (D (1.05
WME) VT 25 °C. 16 FRfE T« OIRBEOMF %17 - 7=(Table 2-2), EtOAc
ORISR EAT D & PR OISR T B AAERRY & 5 2 72 DSEIRVE TR BL L 2o
7o DCM, kb THF W CRISZAT 5 &IERME, IRLEIK < 72 > 72, DMF
UL U THWD & mWEIRIER S Sz b O DRI L 72 572, MeCN &
R CiTH L B E EICRE T 2 72720, MeCN % Fclisiit & L7z,

15



Table 2-2. Effect of several solvents

N o0-NsCl (1.1 equiv) 4
| AgSCF3; (1.05 equiv) X3
_ - | —ISCF;
@N sglvent N~ 2
o0 25°C, 16 h
1a
entry solvent total yield  2- 3- 4-
1 EtOAc 63% 43 13 7
2 DCM 38% 33 2 3
3 toluene 28% 19 5 4
4 THF 27% 20 7 <1
5 DMF 33% 33 <1 0
6 MeCN 82% 54 19 9
EIA DR

e\ T, BBy n Y ROME 41T o7 (Table2-3), /XT- bV ALK =Ly
2l REHWZSE, 41%IET R Y 74 a 2 F VT AR 2L E BAIER O
REWELTH 2T (entry 1), ¥/ U O 2RSS EEITIH DT
DIZIZ 2O LUMO Z P2 Z ENBETHLEEZER, NEBVEREICLVE
TREMMEDOTRN= frEoEA SN ALF= v ) Re 0Tl E2iT-
7o ZANE, BIOWERRMOR LR 5417 (entries2and3), £Z TX V&
FRBMEDOTRNRY T da A2 2R = v a ) RERWTCRGEIT>T-
N, B Z 52 2o T2 (entry4), 24-V=ha XU B AR =/L7H
U FEHWTRIGZAT ) LmisR, S@BRMTHMNO 2-F U 7 A u A F T
Fx Vo ah 272 (entry 5), £72. ARV 0 RV V7 ul Rz
MWTRISZT 2T 2ANTHhDHE S A LAR=/L 7 v U R &g L TR

FLipolz (entries6and7), LA EDOFER, 24-V =X B o Ak =/7nm
16



U R Z i@ 2 gl & Lz,

Table 2-3. Screening of several additives

additive (1.1 equiv)

| "N AgSCF; (1.05 equiv) X0
®N MeCN N” 2
25°C,16 h
o0 ’
1a
entry additive total yield  2- 3- 4-
1 TsCl 41% 24 37 39
2 0-NsCl 82% 66 11 23
3 p-NsCl 68% 63 13 24
4 TfCl 0% - - -
5 DNsCI 94% 96 <1 4
6 BzCl 17% >99 <1 <1
7 (EtO),P(O)CI 0% - - -

17



2-3. FREE A& ORRET

e 1 e 2 O COE i i PH O fRFT 21T o 72 (Table 2-4), £k % 72 0E I A
FNREEHRET DX/ U N-AFY RiFEERICENT, ST 2 MY 71rdm A
FNTF ALK 2b-2e 7 RIFRIETH 272, ~"aF U aHT 58 110 128 L
THLEAMETHY, BHDO R 7 g4 a X FILFAIEOEA SNt EY) 2f-
2 BRI 52T, BTRBIETHLIZAT A= NV EFT HHEE 1,1k
RBTHGHETH D A P UEZHTLHE 12BN T H R L < SUSIEHEST
L72,2-7 = =)v B ) OV FHEERO ROGIENE L < LT LATIST 2 4R 2m, 2n
RIRINETEZ T, 2-7 ==LV IV N-AF TR (lo) OEHE FIRET
HY . KT DR TZFa AF AT AR 20 PHREDOIEERTHEONT,
TERN S BITHEER LT HE 1p, 1q OIS S FIRETH 0 . BHAVARD 2p, 2q 3
FREED B B OIR TARR LTz,

18



Table 2-4. Scope of substrates

DNsCI (1.1 equiv) R
X AgSCF3(1 05 equw) X | N
\, I\\ . =
25I\°{|8C1Ne h SN e
@
1 2
Me
X Me XN
» P
N~ "SCF; N~ "SCF; SCF;
2b 63% 2¢c 68% 2d 73%
X F X
B |
N~ "SCF; N SCF; SCF;
Me
2e 50% 2f 75% 29 82%
Br N X MeO,C
[ |
N~ "SCF; N SCF; SCF;
2h 77% 2i 71% 2j 58%
OMe
NC X X
\©|\/j\ | Z
N~ "SCF; N~ "SCF;
2k 51% 21 83%



Ac
X X N
N SCF; N SCF3 N SCF;

2m 75%P 2n 61% 20 49%°

~ ~
N~ > SCF, N~ > SCF,

2p 81% 2q 43%°

31 (0.20 mmol) was treated with a solution of AgSCF; (1.1 equiv) and
DNsCI (1.1 equiv) in MeCN (1.0 mL) at 25 °C. PAgSCF; (1.5 equiv),
DNsCI (1.6 equiv), 80 °C. €80 °C.

20



2-4.  HEEROHEE

LY, KISHRAE LTAVEUEE RN 70t a 2AF AT AT AT VB4R
L. Tz Lx /U N-FF 2 ROMERT 228 TR 7vda AF T
CEOEREITT D E B X T, £ZC, BN T-= a8 2R g
NI TNFABAFLFATATIV (4) 2L, ¥/ U N-FFTF (1a) I
EF &4 7=(Scheme 2-11), L L PRICK L, 1FEA ERISITET L2 o7,
ZORERIZ, ANVKUEERNY Tt A F T AT ATV EREETITRRH
HEITLIZZ EE2RBLTWD,

N QL

- s_ N

& SCF, -y

@) MeCN N~ “SCF,4
O,N 25 °C, 16 h

1a 4 2a <5%

Scheme 2-11. Study on reaction mechanism

ZZ T MeCN H1, AR=/rual F& ) T7rFa s F4—14R (1)

ZIRA LIZIEIRO YFNMR 2JIE L7 2 A, MU 7t 2 ¥ o F4—LeR
(M) ™ §-20.9 ppm XV KIEIZEBGIZY 7 LTz 7 F v (§-45.7 ppm) M3
WEn, ZoEBLOAVE=1r78) RE NI TAFB AT U FF—)L
B D Z2T7ORALIERICKISZIT) ZETHRLIS N 7t m AF T4
(LIS EITT D22, ALAR=Lr7al K& M) 7t a X FLFt—
VR (1) ORI SO E/ERNGFEST D Z ENRBI N, 2D DR
B BHETE U 72 IR % 7797 (Scheme 2-12),

FPFRYTINAFRRAZF A —U4E (1) & AR LFR=L 7 a ] REEd R
BTHET, KRB BRETDH, X/ U2 N-AFY RAa)nd, R H T3

21



ALTBERB L RUS L, M kiR (D ORBEZ RS L FREC &7 5, ZD
%, MU TZNFABRATFINT AT — T =42 0NF% ) U UEALO 2 (RN
L. < AR O BiBEZ £ 5 B ER(LICE D RO B Y ZuFdm 2 F 0
FHALIEPET L TWVWDH EEXTNWD, £, MU It A& o FA—/LER
M) ExF=rr7vl) RERALE MeCN EEIZX /U v N-AF v R (1a)
AWMU, BEENET 2 2 L 2GR L TR Y | ZERFHE Ch 5
(D) AT 2 BEBED UGS DBREN ) & 72 0 BIEBHEITL TV D EB X TV D,

~ /S\
Ag—SCF, Ar” 7 Cl Ar” T Cl---Ag—SCF,
9F NMR (MeCN) F NMR (MeCN)

6 =-20.9 ppm 6 =-45.7 ppm
S o
O5N NO

1a 00, Ad e
A AgCI h SCFs
/?\\ O\ /Ar
O O O//\\
c
AN
- e —— I
~
by SCFe - AsO:H N~ s,
O3 _Ar
/S 2a
7\
00

Scheme 2-12. Proposed reaction mechanism
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2-5. S BALFRAE HEDHEIE

KREIGEDEBACFEE A ZRT 720, 7T DA — VAR, B s a2 H
THRBRMONY 7t a 2AFALF ARG, BEORMNY 704 a 2FLFF
{EEOSIZHE < R DRI L D R Y I Fua AL AR = (R 7Y
V) DB, D3 ODEREITI T,

75 WAL TORISIERIRE R < EFT L, /A — )L ik & FFLE DI ER T
HEGD 2- N ) 7441 A FLF 4% ) U 2 (2a)% 5 % 72 (Scheme 2-13),

| N AgSCF; (1.05 equiv)

_ DNsCI (1.1 equiv) | N
S MeCN P scr
3

o0 50 °C, 16 h
1a 2a 62%
(1.05 g) (1.02 g)

Scheme 2-13. Gram-scale reaction

FEMEERERET DR CTHDL X =V UFERICH LT HIEH TRET
HoTo, KEEEARX VLV THRELEZIF=VUFERSITXH L, 50 CTRIGE
179 & @R THBIDARM 6 % 5- 2 7=(Scheme 2-14),

23



AgSCF; (1.05 equiv)

MeO DNsCI (1.1equiv) MeO
MeCN
50 °C, 16 h N~ >SCF,
90%
6

Scheme 2-14. Regioselective trifluoromethylthiolation of quinidine derivative

NI A AFAFARISNZ LD 2-F U 7 vda AFuFix ) U
(Qa)Z ARk L7z th, BB 52 L, VT =0 ARAFE T, @3 v RB%
FTRIDAERIGZEIT) E N A a AF AT AREOBILEISAREZ Y | 2- k
UZNFda XAF AR =F ) U (DR 15 64072 (Scheme 2-15),

@ AgSCF; (1.05 equiv) @
DNsCI (1.1 equiv)
N" MeCN N7 g O

@ 0
@O 25°C, 16N Without Isolation
1a 2a
NalOy4 (3.0 equiv) N
RuClz*3H,0 (0.2 equiv) @j\
> ~ /CF3
MeCN, CCly, H,0 N™ 8¢
25°C, 16 h 62% O O
7

Scheme 2-15. One-pot trifluoromethylsulfonylation of quinoline N-oxide
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Supporting Information

2- Position-selective Trifluoromethylthiolation of Six-Membered Heteroaromatic

Compounds

Ryuhei Muta

1. General

All reactions were carried out under an atmosphere of nitrogen unless otherwise noted.
Toluene (anhydrous, Wako), CH>Cl (anhydrous, Wako), THF (anhydrous, Wako), EtOAc
(anhydrous, Wako), and DMF (anhydrous, Wako) were used as received from commercial
sources. MeCN was distilled over CaH; prior to use. All reagents were purchased from

commercial sources and used without further purification.

'H (400 MHz) and '3C (100 MHz) NMR spectra were recorded using a JEOL ECZ400
spectrometer. Proton chemical shifts are reported relative to residual solvent peak (CDCl3
at & 7.26 ppm). Carbon chemical shifts are reported relative to CDCl3 at 6 77.00 ppm.
Fluorine chemical shifts are reported relative to 1,2,4,5-tetrafluorobenzene (6 —140.00

ppm). High resolution mass spectra were recorded on JEOL JMS-700 (EI) spectrometer.

Preparation of heteroarene N-oxides 1: To a solution of a heteroaromatic compound
(1.0 equiv) in CH2Cl, (0.5 M) was added mCPBA (77%, 1.0 equiv) at 0 °C, and the
mixture was stirred at 25 °C for 1-24 h. After the reaction mixture was diluted with
CHCl,, powdered potassium carbonate (1.5 equiv) was added to the reaction mixture,
and the mixture was stirred for 1 h. The resulting mixture was filtered through a pad of
Celite. After removal of the volatiles under reduced pressure, the residue was purified by

column chromatography on silica gel.
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2. Investigation of several solvents and additives (Table 1)

General Procedure: To a test tube, AgSCF; (43.9 mg, 0.210 mmol, 1.05 equiv), an
additive (0.22 mmol, 1.1 equiv), and solvent (1.0 mL) were added. The resulting solution
was transferred to a test tube containing quinoline N-oxide (1a, 29.0 mg, 0.200 mmol)
and the tube was sealed with a Teflon lined screw cap. The resulting mixture was stirred
at 25 °C for 16 h. Diisopropylethylamine (50 mL) was added, and filtered through a pad
of Celite. After removal of the wvolatiles under reduced pressure, 1,2,4,5-
tetrafluorobenzene (0.20 mmol, internal standard) was added, and the resulting mixture

was analyzed by '°F NMR to determine the yield of 2a, 3a, and 4a.

Isolation of 2a (entry 9): To a test tube, AgSCF3 (43.9 mg, N

0.210 mmol, 1.05 equiv), 2,4-(NO2).CcH3SOCl (58.7 mg, 0.22 ©|\/NJ\SCF
mmol, 1.1 equiv), and MeCN (1.0 mL) were added. The ’
resulting solution was transferred to a test tube containing %

quinoline N-oxide (1a, 29.0 mg, 0.200 mmol) and the tube was sealed with a Teflon lined
screw cap. The resulting mixture was stirred at 25 °C for 16 h. Diisopropylethylamine (50
mL) was added, and filtered through a pad of Celite. After removal of the volatiles under

reduced pressure, the residue was purified by column chromatography on silica gel

(hexane/CH>Cl, = 1/2) to give 2a (28.0 mg, 61%) as a yellow oil.
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2-Trifluoromethylthio quinoline (2a). 'H NMR (400 MHz, CDCls) § 7.59-7.63 (m, 1H),
7.75-7.80 (m, 1H), 7.84 (dd, /= 8.4, 0.8 Hz, 1H), 8.10 (dd, /= 8.4, 0.8 Hz, 1H), 8.18(d,
J= 8.4 Hz, 1H); *C NMR (100 MHz, CDCl3): § 123.6, 127.3, 129.8, 127.9, 129.5, 129.6
(q,J =307 Hz), 130.8, 137.8, 148.6, 150.1; '°F NMR (368 MHz, CDCl3) & -40.6 (s, 3F);
HRMS (EI) Calcd for Ci1oH¢F3NS™[M] 229.0168, Found 229.0173.

3. Substrate scope of 2-position-selective C—H trifluoromethylthiolation (Scheme 2)

General Procedure: To a test tube, AgSCF3 (43.9 mg, 0.210 mmol, 1.05 equiv), 2,4-
(NO2)2C6H3S0-Cl (58.7 mg, 0.22 mmol, 1.1 equiv), and MeCN (1.0 mL) were added.
The resulting solution was transferred to a test tube containing heteroarene N-oxide (1,
0.200 mmol) and the tube was sealed with a Teflon lined screw cap. The resulting mixture
was stirred at 25 °C for 16 h. Diisopropylethylamine (50 mL) was added, and filtered
through a pad of Celite. After removal of the volatiles under reduced pressure, the residue

was purified by column chromatography on silica gel.

3-Methyl-2-(trifluoromethylthio)quinoline (2b). According to

Me
N
the general procedure, the product 2b (30.3 mg, 63%) was ©|\/I
N~ "SCF;

obtained as yellow oil after purification by column

chromatography on silica gel (hexane/CH>Cl, = 1/2). 'H NMR 25

(400 MHz, CDCl3) 6 2.50 (s, 3H), 7.53 (td, /= 7.2, 1.2 Hz, 1H), 7.67 (td, J= 7.2, 0.8 Hz,
1H), 7.72 (d, J= 8.0 Hz, 1H), 7.90 (s, 1H), 8.06 (d, J = 8.8 Hz, 1H); '*C NMR (100 MHz,

CDCl3) 8 19.3, 126.8, 127.3, 127.5, 128.7 (q, J= 308 Hz), 129.1, 129.4, 130.6, 131.1; '°F
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NMR (368 MHz, CDClz) & -39.2 (s, 3F); HRMS (EI) Calcd for CiHsFsNS*™ [M*]
243.0330, Found 243.0331.

4-Methyl-2-(trifluoromethylthio)quinoline (2¢). According to Me

the general procedure, the product 2¢ (33.1 mg, 68%) was N

obtained as a yellow oil after purification by column ©|\)NJ\SCF3
chromatography on silica gel (hexane/CH,Cl, = 1/2). 'H NMR 2e

(400 MHz, CDCI3) 6 2.71 (s, 3H), 7.42 (s, 1H), 7.60 (tt, J = 8.4,

1.6 Hz, 1H), 7.74 (tt, J=7.2, 1.2 Hz, 1H), 7.97 (d, 8.8 Hz, 1H), 8.08 (d, J = 8.4 Hz, 1H);
3C NMR (100 MHz, CDCl3) 8 18.9, 123.9, 124.1, 127.4, 127.6, 129.7 (q, J = 308 Hz),
130.0, 130.4, 146.6, 148.3, 149.7; '’F NMR (368 MHz, CDCls) & -39.1 (s, 3F); HRMS
(EI) Caled for Ci1HgF3NS™[M™] 243.0330, Found 243.0331.

6-Methyl-2-(trifluoromethylthio)quinoline (2d).

Me
X
According to the general procedure, the product 2d (35.5 \©|\/j\
N~ >SCF,

mg, 73%) was obtained as a yellow oil after purification by

column chromatography on silica gel (hexane/CH>Cl, = 2d

1/2). '"H NMR (400 MHz, CDCls) § 2.53 (s, 3H), 7.56 (t, J = 11.6, 3H), 7.98 (d, J = 8.0
Hz, 1H), 8.04 (d, J = 8.4 Hz, 1H); '3C NMR (100 MHz, CDCls) § 21.7, 123.9, 126.5,
127.4, 129.1, 129.7 (q, J = 307 Hz), 133.0, 137.1, 138.1, 147.2, 148.6; "°F NMR (368
MHz, CDCl3) & -39.4 (s, 3F); HRMS (EI) Calcd for C11HsF3NS* [M*] 243.0330, Found

243.0333.
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8-Methyl-2-(trifluoromethylthio)quinoline (2¢). According to

N
the general procedure, the product 2e (24.3 mg, 50%) was Z

N~ "SCF3
obtained as a yellow oil after purification by column Me

2e

chromatography on silica gel (hexane/CH,Cl, = 1/2). 'H NMR
(400 MHz, CDCIl3) 6 2.78 (s, 3H), 7.46 (t, J = 8.4 Hz, 1H), 7.60 (d, J = 6.4 Hz, 1H), 7.65
(d, J=8.0 Hz, 1H), 8.10 (dd, 8.8, 1.2 Hz, 1H), 8.06 (d, J = 8.8 Hz, 1H); 3C NMR (100
MHz, CDCl3) 6 17.6, 122.0, 125.4,127.2, 128.8 129.4(q, J =308 Hz), 130.5, 137.3, 137.7,
147.5, 149.2; F NMR (368 MHz, CDCI3) § -39.4 (s, 3F); HRMS (EI) Calcd for
C1HsF3NS' [M*] 243.0330, Found 243.0328.

6-Fluoro-2-(trifluoromethylthio)quinoline (2f). According F N

to the general procedure, the product 2f (37.1 mg, 75%) was \©|\/NJ\SCF3
obtained as a yellow oil after purification by column of
chromatography on silica gel (hexane/CH>Cl> = 1/2). '"H NMR

(400 MHz, CDCl3) 6 7.25 (dd, J = 8.8, 2.8 Hz, 1H), 7.53 (td, J = 8.8, 2.4 Hz, 1H), 7.60
(d, J= 8.4 Hz, 1H), 8.08-8.13 (m, 2H); 1*C NMR (100 MHz, CDCls) § 117(d, 111 Hz),
120.9(d, 258 Hz), 124.3, 127.8, 129.4 (q, J = 296 Hz), 131.9(d, 86 Hz), 145.5, 149.2,
159.8, 162.3; ’F NMR (368 MHz, CDCls) 6 -110.8 (q, J = 8.5, 1F), -39.3(s, 3H); HRMS

(EI) Calced for C1oHsF4NS* [M*] 247.0079, Found 247.0081.

6-Chloro-2-(trifluoromethylthio)quinoline (2g). According

X
to the general procedure, the product 2g (43.1 mg, 82%) was \©|\/j\
N~ “SCF,

obtained as a yellow oil after purification by column

chromatography on silica gel (hexane/CH>Cl, = 1/2). 'H 29
NMR (400 MHz, CDCl3) 6 7.60 (d, J = 8.8 Hz, 1H), 7.70 (dd, J = 8.8, 2.4 Hz, 1H), 7.60
(d, J = 8.4 Hz, 1H), 8.08-8.13 (m, 2H); '*C NMR (100 MHz, CDCls) § 123.9, 126.3,

127.5, 129.2(q, J = 313 Hz), 130.8, 131.5, 133.5, 136.6, 146.7, 150.5; 'F NMR (368
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MHz, CDCls) § -39.2(s, 3H); HRMS (EI) Caled for C1oHsCIFsNS* [M*] 262.9783, Found
262.9785.

6-Bromo-2-(trifluoromethylthio)quinoline (2h). According Br XN

to the general procedure, the product 2h (43.1 mg, 82%) was \©|\/Nj\ SCF,
obtained as a yellow oil after purification by column oh
chromatography on silica gel (hexane/CH>Cl> = 1:2). 'H NMR

(400 MHz, CDCl3) 6 7.59 (d, J= 8.4 Hz, 1H), 7.83 (dd, /=9.2, 2.0 Hz, 1H), 7.96 (d, /=
8.8 Hz, 1H), 8.01 (d, J = 2.0 Hz, 2H), 8.09 (d, J =8.4 Hz, 1H); '*C NMR (100 MHz,
CDCl3) 6 121.6, 123.8, 128.0, 129.2 (q, J = 309 Hz), 129.6, 130.9, 134.1, 136.5, 146.9,
150.8; ’F NMR (368 MHz, CDCls) & -39.2(s, 3H); HRMS (EI) Calcd for C1o0HsCIF3NS*

[M"] 262.9783, found 262.9785.

6-Iode-2-(trifluoromethylthio)quinoline (2i). According to | N
the general procedure, the product 2i (51.4 mg, 71%) was \©|\/j\

N~ "SCFj;
obtained as a yellow oil after purification by column o
chromatography on silica gel (hexane/CH>Cl> = 1/2). 'H NMR
(400 MHz, CDCI3) 6 7.57 (d, J= 8.8 Hz, 1H), 7.81 (d, J = 8.8 Hz, 1H), 8.00 (dd, /= 8.8,
2.0 Hz, 1H), 8.05 (d, J = 8.8 Hz, 1H), 8.24 (d, J = 1.6 Hz, 1H); '3*C NMR (100 MHz,
CDCl3) 8 19.3, 126.8, 127.3, 127.5, 128.7 (q, J= 308 Hz), 129.1, 129.4, 130.6, 131.1; I°F
NMR (368 MHz, CDCl3) & -39.2(s, 3H); HRMS (EI) Calcd for CioHsF3NSI" [M*]

354.9139, Found 354.9138.
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Methyl 2-[(trifluoromethyl)thio]quinoline-6-

M602C AN
carboxylate (2j). According to the general procedure, \©|\/j\
—
N~ "SCF;

the product 2j (33.3 mg, 58%) was obtained as a yellow
oil after purification by column chromatography on 2j

silica gel (hexane/CH>Cl, = 1/2). 'H NMR (400 MHz, CDCl;3) & 3.99 (s, 3H), 7.57 (d, J
= 8.8 Hz, 1H), 8.08 (d, /= 8.8 Hz, 1H), 8.23 (d, /= 8.8 Hz, 1H), 8.32 (dd, /= 8.4, 1.6
Hz, 1H), 8.56 (d, J = 1.2 Hz, 1H); >*C NMR (100 MHz, CDCls) § 52.5, 122.9, 126.0,
127.5, 128.7 (q, J = 308 Hz), 129.1, 129.4, 130.6, 131.1; 'F NMR (368 MHz, CDCls) §

-39.2 (s, 3F); HRMS (EI) Calcd for C12HsF3NO,S*™ [M*] 287.0228, Found 287.0226.

2-[(Trifluoromethyl)thio]quinoline-6-carbonitrile (2k).

NC X
According to the general procedure, the product 2k (25.9 \©|\/j\
N~ “SCF,

mg, 51%) was obtained as a yellow oil after purification

by column chromatography on silica gel (hexane/CH2Cl» 2k

=1/2). '"H NMR (400 MHz, CDCl3) § 7.61 (d, J = 8.8 Hz, 1H), 7.89 (dd, J = 8.4, 1.2Hz,
1H), 8.13 (d, J = 8.8 Hz, 1H), 8.20-8.23 (m, 2H); '*C NMR (100 MHz, CDCls) & 29.6,
111.0,118.1, 123.3, 126.0, 128.8 (q,J = 307 Hz), 130.5, 131.3, 133.8, 137.6, 148.9, 154.9;
F NMR (368 MHz, CDCl3) & -39.0 (s, 3F); HRMS (EI) Calcd for C1iHsF3N2S™ [M]

254.0126, Found 254.0126.

4-Methoxy-2-(trifluoromethylthio)quinoline (21). According oM
e

to the general procedure, the product 21 (43.0 mg, 83%) was N
obtained as a yellow oil after purification by column | _
N~ "SCF
chromatography on silica gel (hexane/CH,Cl> = 1/2). '"H NMR :
2]

(400 MHz, CDCls) & 3.94 (s, 3H), 7.07 (d, J = 2.0 Hz, 1H), 7.41
(dd, J= 8.8, 2.8 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 8.00 (d, J=9.2 Hz, 1H), 8.06 (d, J =

8.8 Hz, 1H); *C NMR (100 MHz, CDCl3) § 55.6, 104.8, 123.5, 125.0, 128.6, 129.6 (q, J
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— 308 Hz), 130.9, 136.3, 144.7, 146.1, 158.8; '9F NMR (368 MHz, CDCl3) & -39.6 (s,
3F); HRMS (EI*) Caled for Ci HsFsNOS* [M*] 259.0279, Found 259.0279.

2-Phenyl-6-trifluoromethylthiopyridine (2m). According

N
to the general procedure, the product 2m (38.3 mg, 75%) was | _
obtained as a yellow oil after purification by column N" SCFs
chromatography on silica gel (hexane/CH.Cl, = 1/2). 'H 2m

NMR (400 MHz, CDCl3) & 7.42-7.51 (m, 4H), 7.71-7.79 (m,

2H), 8.03 (td, J = 6.4, 1.2 Hz, 2H); *C NMR (100 MHz, CDCl3) § 122.1, 122.5, 123.8,
126.3,126.4,128.0, 128.0, 129.1 (q, /=308 Hz), 129.3, 130.3, 130.6, 131.5, 133.3, 143.9,
151.0; '°F NMR (368 MHz, CDCls) & -39.7 (s, 3F); HRMS (EI) Calcd for C12HsF3NS*
[M*]255.0330, Found 255.0330.

1-(2-phenyl-6-((trifluoromethyl)thio)pyridin-4-yl)ethan-

1-one (2n). According to the general procedure, the product O Me

2n (36.2 mg, 61%) was obtained as a yellow oil after | t
purification by column chromatography on silica gel N° "SCF3
(hexane/CH,Cl> = 1/2). 'H NMR (400 MHz, CDCls) § 2.68 o

(s, 3H), 7.45-7.53 (m, 3H), 7.81 (s, 1H), 8.06-8.09(m, 2H),

8.13(s, 1H); *C NMR (100 MHz, CDCls) § 26.8, 117.2, 122.3, 127.0, 129.0, 129.1 (q, J
=307 Hz), 130.3, 137.0, 145.1, 151.4, 159.5, 196.1; '°F NMR (368 MHz, CDCl;) § -39.5
(s, 3F); HRMS (EI) Calcd for C14H 0FsNOS* [M*] 297.0435, Found 297.0434.
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2-Phenyl-4-[(trifluoromethyl)thio]pyrimidine (20).

N~ X
According to the general procedure, the product 20 (21.5 mg, |/j\

: : . N "SCFj
42%) was obtained as a yellow oil after purification by

column chromatography on silica gel (CH2Cl2). "H NMR (400 20

MHz, CDCl3) 6 7.23 (d, J= 5.6 Hz, 1H), 7.47-7.54 (td, /= 8.4, 1.2 Hz, 1H), 8.18 (d, /=
8.4 Hz, 1H), 8.32 (d, J = 8.0 Hz, 1H), 8.54 (m, 3H), 7.43-7.45 (m, 2H), 8.68 (d, J=4.2
Hz, 1H); 3C NMR (100 MHz, CDCls) § 122.1, 122.5, 123.8, 126.3, 126.4, 128.0, 128.0,
129.1 (q, J = 308 Hz), 129.3, 130.3, 130.6, 131.5, 133.3, 143.9, 151.0; ’F NMR (368
MHz, CDCIls) § -38.9 (s, 3F); HRMS (EI) Calcd for C11H7F3N2S™ [M*] 256.0282, Found
256.0282.

6-Trifluoromethylthiophenanthridine (2p). According to the

general procedure, the product 2p (45.2 mg, 81%) was obtained

\I

as a yellow oil after purification by column chromatography on | _
N~ "SCF;

silica gel (hexane/CH>Cl, = 1/2). 'H NMR (400 MHz, CDCls) &

7.70 (m, 3H), 7.89 (td, J= 8.4, 1.2 Hz, 1H), 8.18 (d, J = 8.4 Hz, 2P

1H), 8.32 (d, J=8.0 Hz, 1H), 8.54 (d, /= 8.0 Hz, 1H), 8.63 (d, J = 8.8 Hz, 1H); *C NMR
(100 MHz, CDCl3) 6 122.1, 122.5, 123.8, 126.3, 126.4, 128.0, 128.0, 129.1 (q, J = 308
Hz), 129.3,130.3, 130.6, 131.5, 133.3, 143.9, 151.0; ’F NMR (368 MHz, CDCls3) § -38.5

(s, 3F); HRMS (EI) Calcd for C14HgF3NS™ [M "] 279.0330, Found 279.0330.

3-Trifluoromethylthio-benzo[f|quinoline (2q). According to
the general procedure, the product 2q (24.0 mg, 43%) was O

X
obtained as a yellow oil after purification by column O —
N~ >SCF,

chromatography on silica gel (hexane/CH>Cl = 1/2). '"H NMR
2q
(400 MHz, CDCI3) 6 7.73 (m, 2H), 7.81 (d, J = 8.8 Hz, 1H),

7.96-7.99 (m, 2H), 8.05 (d, J = 9.2 Hz, 1H), 8.62 (d, J= 8.0 Hz, 1H), 8.97 (d, J = 8.8 Hz,
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1H); '3C NMR (100 MHz, CDCl3) § 122.8, 124.3, 124.8,127.6, 128.0, 128.9, 132.0, 132.2,
132.4, 148.7, 149.0 ; '%F NMR (368 MHz, CDCls) & -39.5 (s, 3F); HRMS (EI) Calcd for
C14HsF3NS* [M*] 279.0330, Found 279.0327.

4. Reaction of 1a with ArSO2SCF3 4 (Scheme 3)

ArSO,SCF3 4 was prepared according to the reported procedure.!

S-(trifluoromethyl) 4-nitrobenzenesulfonothioate (4). 'H
N\ 7/

NMR (400 MHz, CDCls) & 8.21 (d, J = 8.8 Hz, 2H), 8.47 (d, /©/S\SCF3
J=8.8 Hz, 2H); 13C NMR (100 MHz, CDCL)  124.9, 126.8 N
(q, J = 312 Hz), 129.1, 149.2, 151.2; '°F NMR (368 MHz, 4

CDCls) § -39.7 (s, 3F).

To a test tube, ArSO2SCF3 4 (63.2 mg, 0.210 mmol, 1.05 equiv) and MeCN (1.0 mL)
were added. The resulting solution was transferred to a test tube containing quinoline N-
oxide (1a, 29.0 mg, 0.200 mmol) and the tube was sealed with a Teflon lined screw cap.
The resulting mixture was stirred at 25 °C for 16 h. Diisopropylethylamine (50 mL) was
added, and filtered through a pad of Celite. After removal of the volatiles under reduced
pressure, 1,2,4,5-tetrafluorobenzene (0.20 mmol, internal standard) was added, and the
resulting mixture was analyzed by '"F NMR. 'F NMR analysis indicated the yield of

trifluoromethylthioquinoline were less than 5%.

5. Gram-scale reaction (Scheme 2-13)
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To a 200 mL two-necked flask containing quinoline N-oxide (1a, 1.05 g, 7.23 mmol), a
MeCN (36 mL) solution of AgSCF3 (1.59 g, 7.59 mmol, 1.05 equiv) and 2,4-
(NO2)2C6H3SO-Cl (2.12 g, 7.95 mmol, 1.1 equiv) was added dropwise. The resulting
mixture was stirred at 50 °C for 16 h. Diisopropylethylamine (1.9 mL) was added, and
filtered through a pad of Celite. After removal of the volatiles under reduced pressure, the
residue was purified by column chromatography on silica gel (hexane/CH>Cl, = 1/2) to

give 2a (1.02 g, 62%) as a yellow oil.

6. Trifluoromethylthiolation of quinidine derivative (Scheme 2-14)

According to the General Procedure described in section 4, the reaction was carried out
at 50 °C to give the product 6 (43.6 mg, 90%) as a brown oil after purification by column
chromatography on silica gel (ethyl acetate). 'H NMR (400 =
MHz, CDCl3) & 1.15-1.22 (m, 1H), 1.72-1.80 (m, 1H),
1.88-2.02 (m, 2H), 2.38-2.43 (m, 1H), 2.55-2.61 (m, 1H), MeO

3.32-3.56 (m, SH), 3.98 (s, 3H), 4.13-4.24 (m, 1H), 4.49
(d, J=10.0 Hz, 1H), 4.80 (d, /= 10.0 Hz, 1H), 4.94 (d, J
=17.6Hz, 1 H),5.03(d,J=10.4 Hz, 1H), 5.70-5.79 (m.
1H), 7.33-7.44 (m, 5H), 7.80 (s, 1H), 8.04 (d, J = 10.0 Hz, 1H), 8.43-8.45 (m, 2H); 1*C
NMR (100 MHz, CDCl3) § 18.7,23.4,27.2,37.0, 49.0, 50.2, 56.8, 59.9, 72.2, 75.6, 100.1,
117.4,118.7,122.2,124.4,126.2, 128.6, 128.7, 129.6 (q, /=307 Hz), 132.0, 136.3, 143.0,
145.1, 148.0, 148.2, 160.0; '°F NMR (368 MHz, CDCl3) & -39.6 (s, 3F); HRMS (EI")
Calcd for CosHa9F3N>0,S* [M*] 514.1902, Found 514.1902.

7. Introduction of trifluoromethanesulfonyl group (Scheme 2-15)

According to the General Procedure described in section 4, the crude mixture of 2a was

prepared after treatment with diisopropylethylamine, filtration, and removal of volatiles.
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To a test tube containing the crude mixture of 2a, RuClz-3H>O (1.0 mg, 0.005 mmol),
NalO4 (128.3 mg, 0.6 mmol), CCls(0.17 mL), H>O (0.33 mL) and MeCN (0.17 mL) were
added, and the resulting mixture was stirred at 25 °C for 16 h. The organic materials were
extracted with EtOAc, and the combined organic layer was washed with brine, and dried
over MgSOs4. The resulting crude product was purified by column chromatography on

silica gel (CH2CL) to give the desired product 7 (32.2 mg, 62%) as a yellow oil.

2-[(Trifluoromethyl)sulfonyl]quinoline (7). 'H NMR (400

X
MHz, CD  Cl3) & 7.83 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.94 @ CF,
N 87

(ddd, J= 8.4, 8.4, 1.2 Hz, 1H), 8.01 (d, J = 8.4 Hz, 1H), 8.21 30

(d, J= 8.8 Hz, 1H), 8.36 (d, J= 8.4 Hz, 1H), 8.54 (d, J=8.8 7

Hz, 1H); >*C NMR (100 MHz, CDCl3) 6 119.9, 120.0 (q, J= 327 Hz), 127.9, 129.9, 130.8,
130.9, 132.0, 139.4, 147.9, 150.4; '°F NMR (368 MHz, CDCl3) & -75.1 (s, 3F); HRMS
(EI") Caled for C1oHeF3NO»S* [M*]261.0071, Found 261.0068.
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