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An Overview of the Reactions with Trifluoromethyl
Trifluoromethanesulfonate

Ran, Longyu Zhang, Chengpan™
(School of Chemistry, Chemical Engineering and Life Sciences, Wuhan University of Technology, Wuhan 430070)

Abstract Synthesis of fluorine-containing compounds is greatly dependent upon the development and application of fluori-
nated reagents. Thanks to the unique fluorine effects, fluorinated reagents usually exhibit different properties and reaction pro-
files from those of the non-fluorinated analogues. Among various trifluoromethoxylation reagents, trifluoromethyl trifluoro-
methanesulfonate has drawn much attention in recent years because of its easy preparation, low cost and diverse reactivities.
This reagent rapidly decomposes to form trifluoromethoxy anion in the presence of fluoride ion, thus regarded as a reservoir of
trifluoromethoxy anion, and has been widely used in the nucleophilic trifluoromethoxylation reactions. Moreover, the trifluo-
romethoxy anion derived from trifluoromethyl trifluoromethanesulfonate and nucleophiles has poor thermal stability and tends
to decompose at room temperature to afford fluorophosgene and fluorine anion, which can be used as a carbonylation reagent,
a fluoroformylation reagent, a condensation agent or a nucleophilic fluorination reagent. The trifluoromethoxylation, carbonyl-
ation and fluorination reactions with trifluoromethyl trifluoromethanesulfonate as the reagent are reviewed.

Keywords trifluoromethyl trifluoromethanesulfonate; trifluoromethoxylation; carbonylation; fluorination
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Figure 1 Known trifluoromethoxylation reagents
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HLFHRERE 51 R 1 H EH 2 5 SR A B WL (Sra 1 (A)).

N, “BF, OCF3
@ + AgOCF, — MeCN
-40°Ctort.

B 11 CFiSO0:0CF; #7411 AgOCFs X 75 3 B &AL =
(kRS YA

Scheme 11 Trifluoromethoxylation of aryldiazonium salts with
AgOCF3 derived from CF3SO20CF;

AN, HIFFHEREER S Togni’s B7 SRl 45 1 75 L
TR = 9 G L 95 3L S 55 V- = G PR AR R AR 2K — R
Ji Jsz I i) 26 TRI(E)-O- — 8, R 56 2 R M5 DA o R g L 5
RN SR 2% R R = P B, 7R S
TR R AT D= AR B ) = 8 PR B R (BL % AgOCF;
F1 CsOCF; %), FIFH X =H{FEELR, % 7T RIEH &
SERIBLAIRIE T — R AN AS [F] 2 B R P 1 — 4 P 4 2
A =5 AU BRI N, A4k, L= W
HA N R R B R = 9 P B (CHOCFs) N Y]
GRIERL AR E T EARAUINE. H6E TN
AALAE GBS IR B0E SR B, B4 =
HAA R I 2 1, T o I ik AT = 0 AR R A R N,
WHLE T BRI R IR, X e 75 1) 7 VR R R NS =
SR AL AR A R UL TR R ER .
T i A A = R R R — R R R T AL I, e
ANFECR, BRI 1T DA A e ZRIR 3,

3 ZRHREBR=SRREABRECAFNRE
=

iR S B ARTAEMAE A NG R A OAEH, el
TENAR AL iy BRZ MDD REM RS 2] 7 )2 (R
FHB721 3k B I S B P PR 2 e R IR . Uk R I
N-FRSEEEANIRIAL G0 & AT A4, BRI A Dyl 1
FRIFN A R HRFA R BRI, H R 8 5 B 7 A
RIS (70 B8 2 R S R 26 A TR TR s
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TR FLIREE AT 07 6 i B B SR IR 254k &4,
TN A SO MR KT &, # R B )
51 730, R =5 R = 0 R AE = L O
R R L BB A, E T e 7E LAt THI () B FH 5
IR BERIE. T = R R — 98 R S S A% R B
P37 Az ) = 3 AR B B TR IR R S R o
AT AR T, 15O AR I 1 B R4 17
A& 77B8 K CF3SO,0CFs i ] FAE #0617
B S5 R BB,

2019 4F, FRAE BRI, — 5 AR — 96 T R AE
TARFEAGFI A IMA S 50 %4, SEBEhEam=
TR A, REPOHE G % PR IEIL =) (Scheme 12). Hr, fi
RIS RLEE RATFEma AR, 2 =5 R —
PSS — GBI, g DAL TS 17 R A5 BIIR R AT A
V). 4= R EIR = P B S e I SR, T AR
M7= R E] N-T A=, MR & 40 A B
R REEESNEER, 1T E I PR IR AL
. SRk, 2N R A AR A R S IR, =5
R IR — 9 R I B PE 5 e s v, R 3R = 1)
A 22 . B0 bl = 960 R R — P T AR G A e ik
AR “CO” V) 5 R BE I [ SR IR, 4-H T IR — 36
BRI . 2 P = 4G FP R =6 ) S I 2 R B S B = 9
FRE PR =4 FF R 2 1T CsOCF; F1 AgOCF; (1) 5 B R4 R
5 CF3S0,0CFs A, (E 2 Jo 38 X e R (1 38 426 1 1
SATATHM#E. oA, 7ERA L ERMFIRFL T, X
RGN 5, =5 F R — 3 R 2 S AR M PRI
. ZIRNEA SR R R R SRR
FERMA . EYIE VR BRI A2 M s Ab R
WA A, REWs T m ROh % B s 4. 218 2001
F Sharpless SIS H (1 s o A 2 PR & (R 72 187 52 25 A
T RERS KGN S R BT R AT SE M R S R 2 R
IR, BRI e SOA—Z8 1) s R R

2R AT RES T T W N ALEE(Scheme  12)140): 14k,
Jié i & T B IO BT 3E B CF3SO,0CF; HH R )
T, R OCFs BB 1A =4 it % (path a). OCF;
NE T4 o- 5 IH B PGE R A RO MR E 1. B
JG, B4 FRIIEHER COF, MIBRIERR 5 1 I K A T B,
A R BRI R R T HE. MRV A T,
R BER T SHBE— T HF EARRIREE(ER
FRTRSE & HF O] DA 3 2028 I a0, 120 R mT 3t
). AV I R A 2 S R B, 347 5 i s
AR FZNTEY. R R MAEME S AR
B RELEE AL, TR I U S U I 2 R
AR, AR FLTCES ARG EY). BT RN UK
BT R = R B A, R OCFs & T4 i
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R

A IR A T UL S ORI A T
e o g = 9 R TR = 9L B 11 3 22 51 5 (path b).

4 =HHPHEIR=8HEEAENRTINRZH
R

Ik 2 S ALY (RCOF) & — R B E R BRATAEY, ©
ATLARIME “RCO”. “R” 1 “F” P, 2> WIAEEEAG . i 3
S A BB T R4k s I H 7 P T4, T S S Ak 4 38 o S R
AR TR 2 IR B AT AR A AT I A A A B T 2 A
SN ). H AR R HLEE TOHLR R
=R E . Ishikawa X7\ NN,N,N-PYHF L GHACH kS
SRR TH(TFFH). DUBUALET . — 28 = AL (DAST)
PLE —(2-FA 438 & = AL B (BAST) S 1241, {H &
XU B, ARRE 22, WK E A AU,
R 2B 2, G0 EREA K EA F R =2 AR, M
FASZ3] T — 2 IR SO SR KB U T4 A2 =
R 45 A TR SR SE A AR . ) = 96 R —
S PP I A A T — S R SRR I T R O A A e R
SRR B T I4RF 2, CF3SOsCFs i 1T ARAE LA
FAGFI2, 2020 4F, GRABGEEFIARIN, =5 TSR —
T BEAE 4-(N,N-— H Z 35 L g (DMAP) & 5] & T fe
WA FER B R ER AT BRI A AL OB, B l— &R
Y R E Z I B AL & W) (Scheme 13). A& T 3R
TR R RERIR, B2 2 H B & RB 249 5
T, YIRERE ML, A O B B RRATAE ). 5 Ok
ERTTIEAR LG, RN EAE AR BRI . A
CIECNIR Sy IINERATIP S T ) WY NE 2§ A VA,
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75 BRI K IE AR ek, BRI RT A8 245 1 B brr=4).
ZITVEAE — E AR L yRAh 748 FH e Ath 84 1K 751 o) %
FIAS 212,

U G| K CF3SO,0CFs 73 fift £ B 380G AN o 7K 9
BB T 2 UG AR TR AR AE AL I I % B o (] A4
(Scheme 13)1'2, ¥4, DMAP #E75 = 4% F R = 9 71 g
PRI 5 O R A A = 6 A R B B 1 (path a), 5
HE o-F HERPOER N HEICANBAE 7. 85, R
FRAERUAER 5 COFy OB AR s B (R R ST, 9F
B2 WA T SEAZ N, PR BR, RS A R R
“OCF; Bl & ¥/ = s 5 5 1A COF, 53R R4 &
PR R AR, WM CFSOsCF; B 5] K5
(path b).

Hig

B2, = R R = R R AR AN R SEAZ AR 1 51 R
TR LA AR ORI = R L, TR G U A 1
TR R 2 FE Ry, Wos i, =& HF IR
Big Bedt. WA ARSI AR ok i LA R e IR V-4 1k
WIS, AT =R AR B, FEAR AL T Y 3
R 75 R Y AR o- BRI & it
17 =5 R R ., DA AR AL N X k4T =96
FAAJEXUE eI S &%, bAh, Hl T3 B8 1 = 4 46
B FRIMREERZE, =0T S P w)
HSMT KRN E T, Hk CF:SO,0CF; 4 1 11
SSRGS, AT DLRPEHE SRR RS
TG, R IX 55, =9 R = R PR

5
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