4

% 4”) {t« % DOI: 10.6023/cjoc201808046 SZR5iR

Chinese Journal of Organic Chemistry REVIEW

HE=ZSHEFR U ARG RIAR
WEWN MRS B MM FEE

(MK ZEBEALE & 7K 323000)

WE 7R RPN R AR A LA B RMR, B T R AR RS T, RS R 1R
. SRR T IEFER TR = T R R AR A N, EE A o- =9 PR I AL, RIRITAEM =R PR, &FA
BLBGHS & o9k, J7 ey, 7 R ERSE M = M AW SR, DU LB AR

REEE IR AR, =M O, IR ML

Recent Progress in the Synthesis of Aryl Trifluoromethyl Ketones

Zhang, Jieyu Ke, Qiumin Chen, Jiaying He, Ping* Yan, Guobing™
(Department of Chemistry, Lishui University, Lishui 323000)

Abstract Aryl trifluoromethyl ketone is a very important intermediate in the organic synthesis. Much attention has been
attracted from researchers, due to its potential bioactivity. In this paper, the recent progress in the synthesis of aryl trifluorome-
thyl ketone is reviewed, including the oxidant of a-trifluoromethyl alcohols, trifluoromethylation of carboxylic acid deriva-
tives, trifluoroacetylation of organometallic reagents, electron-rich aromatics, aryl halides and aryl diazonium salts, and the
reaction mechanisms are also discussed.

Keywords aryl trifluoromethyl ketones; trifluoroacetylation; coupling reaction; reaction mechanism
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R T A = R L AL S A S T . Siah, A
PP SR AL J7 IR e e B R ER ) = 9 £ 1t
MR B B BAZ R B VI — R AL 22 etk AR
A TR T = RO R ER AL AW (0 T 7T ik
Ji&, FFEXF ORI (LA T HR

1 a-=FREENSHL
a- = FH IR SRR RN 2 18, Hil & kiR 2,

iy AR ST R A S R R AR K, LR
TMSCF; 155115 B 11 55 %~ sl e B A5 017 0 FE AN ) 48
AT, ALK a- =F TR L% ROt AL = T
WELEY). BRZITERARZ A, WRY
IR B AFfE R, ORI, AZITVE AL S E M, BR
T ETE S AR T, fESRE IR, BRI
M 52 PE Rz, I, WEFATRR T — RIS R
FIAR (R 1), UL a- =50 B0 10 i BUCR AL

R1 AFRELFFET, - =8 P HEEFHAL

Table 1 The oxidation of a-trifluoromethyl alcohol under different oxidant conditions

Entry Substrate Oxidant Conditions and yields Ref.
OH AQ 2B%e
\
1 R)\ CF; @E(O 3.7 equiv. Dess-Martin reagent, DCM, r.t., (8. 9]
R=Ar, Alkyl, Alkenyl, o 15 min, 75%~95%
Alkynyl, etc. Dess-Martin reagent
OH
1.2 or 2.3 equiv. CsSO4F MeCN, Ar, 30~
2 CsSO4F 10
©)\CF3 SO, 35 °C. 44% [10]
NHAc
OH
3 R™ "CF; + 2.5 equiv. AcNH-TEMPO, 2.25 equiv. [11]
R=Ar, Alkyl, Alkenyl (.“5‘ - 2,6-lutidine, DCM, r.t., 71%~99%
> 5 , BE
Alkynyl, etc. N
AcNH-TEMPO
O, OH
\\ /
OH I\o
2.0 equiv. IBX, EtOAc, reflux, 9~30 h,
4 N CF, ean. [12]
RT/ 0O 94%~99%
IBX
OH
N L .
5 N cF, Oxone 5 mol% Onrganmodme, 0.9 equiv. oxone, [13]
R MeCN, 90 °C, 18 h, 44%~86%
X
OH
6 CFs 1.1 equiv. Bi complex, 1.1 czqulv. DBU or [14, 15]
x—@si Ox TMG, CDCI; or CgDy, r.t., 95%
c’ ¢l
X=H, OMe, NOz, CF3, etc.
OH 5 mol% CuCl, 5 mol% Phen, 5 mol%
7 OO CFs 0, or Air DBADH,, 2. equiv. K,COs;, PhMe, 70~  [16,17]
90 C, 97%
O/_\N Cl N/_\O
Z NS
OH I “Ru” I
8 R)\CF NalO, and Air o SNCNo [18]
: ! / /(2.5 mol%)
R=Ar, Alkyl, Pyridyl, etc.
1.5 equiv. NalO4, DCM, air, reflux, 72%~
96%
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Entry Substrate Oxidant Conditions and yields Ref.
I:?’S<OH (0] N“ﬁO/N (0]
9 R” “COOH 0, 7/13 “.‘( *NMe, [19]
R=Ar, Alkyl, Alkynyl, etc. O Me Me 0 (5 mol%)
2.0 equiv. pivalaldehyde, O,, DCM, r.t.,
80%~95%
HO
CF,
o .
10 N (-BuOOH (TBHP) 5 mol% MOF, 4.0 equiv. TBHP, PhMe, r.t., [20]
6%~99%
N
R

OH >ﬁj<
11 @C& g

4c-substituted TEMPO
X= 4-CF3C6H4C02

o)

OH
12 R)\CF3
N

R=Ar, Alkyl, Alkenyl, etc. .0

4c-substituted TEMPO (5 mol%), 1.5~2.0

21
equiv. Py-HBr;, DCM-NaHCOs;, r.t., 70% [21]

keto-ABNO (5 mol%), NaNO, (10 mol%),
AcOH (0.5 mol/L), O, (101 kPa), r.t, 18 h, [22]
31%~97%

keto-ABNO, O, (101 kPa)

20 4 80 4F4L, Linderman BfRHZHEIE — ikl
T FIF] Dess-Martin iR 7145 o =9 FH LB H AL =
PR EY. —RYVETTHE. ik, FE. M.
FRIEI) a- =56 F L AT R A5 2SR w1 B bR =4, 1
HE RN Z L. SR, T 3.7 equiv. %R
PRF, A BEAR K 45 50 S iR ], [ RSAR T 15 min,
REAT RO R 5 S BT R R AL .

BE J5, 1S B R 4 (CsSOLF)!M L N- 4 4% #:
(AcNH-TEMPO)!', 2-fill 3 2% R (IBX)!' 2. L
Mt =55 3 — SAARN S P L St R TR
B R IX L S N [ RCR AN, (H R Z I S =R
7).

IAER, I UE 4R AL ) A AL 1S B PR 1 R R,
Je R D S A SO & T, T EA N, 5
TEEEAN T A2 AR, 1996 4E, Marko g6
HRIE T A A FE B R (R R B R R, PR AR R
TANEAT, R EIFERAN 97%IM B AR, KR
87 M — PRV . AT R I A2 SR N A AL B A A
BAA YW E = FER BT IS, DBAD)SH B 1)
Fb &) (DBADH,), B K 3t 2 4 A 751 ) B Ak 1 A0
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F, LAR OB R .

1% N ] BERIHLEE (Scheme 2)U0 R : B AEHEC &9
)T WA, 7T LS B — 5 5 B A7 1 R 44
(), fEHRMEMT, Z Ak S5 2 0% i
Wt A (), BEESE YR, BAES TN
Z AT B - B YA (V), R BCE P e
RS TR A PGE R AARS e, AS B HIRL ST L
BIFEPK, SEIL T HEALTE R

2000 4F, Bégué WA SHRIE T LL 24 R ) s AR
A2 SONEART, BT BC & YA I (B SN, 15
B TR RN SR P AR EY). M5, Pedro B
HIOMRGE T LR SO R, RIS o-=
B o IR IR I B AR IR, SR, %R 7
TN 24 B (R S, 76— B FE B L SU I P2 M) ) 43 B 4R
afi . i, Wright WEHPRIE T &8 B HLHELEY)
(MOFs) AL a- =5 H L RE AL OBE. 1 L, AB AT TR
PLAE I ST BRI 26 4F T, MIL-100 (Sc, Fe)f#E1L 7]
BEELA % G MR PERE . B A AL AL RORE 5, Rl
AL IR T 8 5 2 4 S 845 B R S A
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BRI 2 S5 AL ) S S L

Scheme 2 Oxidative mechanism of of clcohols catalyzed by
cuprous chloride

A H IR AT, 7R AR B
(1) N F R 2 B2 AT AL, %2R iR R A
GyBRAE RS AR IR PR LF R R e,
R ILIAE 2,2,6,6- VU FJEIRIE-1-44 E HH24(TEMPO).
2008 4F, Inokuchi 41 )iE T TEMPO #AEMfE1L
o- =5 T SR P SR SR, AT R BZ R B R 4
SR FR ML 1 IR A6 4 (Py-HBrs) 1 L840 7, B 4T
HioKs b B2 A R OBR . 53 46, T L R A,
C-4 fr i B TR HUAR ) TEMPO ATAE W RE M K 4R
Ho RS, B, Kanai WEERZHPHHRE T LVASH
AAF, FIH keto-ABNO fEAY a- 5 e 5 I 1) 8 A0 S
ZIR N HAT AR YRR B RE N 32 1 4 DA
Ko e R T A

1% N ] BERIHLEE (Scheme 3)0 R : B 45E, BEH
PR A RO B B A TS R V-5 B
BT®M); BERR, a-fi RS N-S B T ) R,
SEIREAR T FEAR DA SR, (R B 7 A S A
WFI I, e X AR AL, SEI AL 2R

2 RERTEYNFEE=aFELRN

FRERAT AW 055 A U I B A S Rl A LA R P A
FEA ML 224, 1979 4F, Kobayashi 1 A4H 21 ki iE
T AR HBR S = AR AR SR RN, AR
2RV 05 75 B 2R J = R LR, B AR AR, HL
PR BE A I BEROE 4. 1991 4F, Prakash 18820 >4F) F
MY T E A (TBAF) I3 TMSCF; 5 2K IR AU N, 7]
DLAS 328 2 = 50 B, (Hid =1 TMSCF; il 72
B S5 &N, AERREEREC &Y. BEJS, Naumann if
RIS 2OR 22 7 = R 2 4R iR 5T (0 Cd(CF3),+Glyme
1 AgCF)EREZRF S HF F B R N, R HE D
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BIX 3  keto-ABNO Y a- S0 5L B 1) AL S RIATL 3
Scheme 3 Oxidative mechanism of alpha-fluoroalkyl alcohol
catalyzed by keto-ABNO

RINEIF A, HIZ N AR, B RS
ARG, ELIRPIIE FVE R . 4R, I s = U 3
& R R 0 2 AR K RO, I T B A R |
2005 4, Cai WAZAPHRIE T UL =5 L FRAN N = R 3
PRI, DL DMF 370, )RR I 4 48 1 b 12 s v, R
R ZN 80% 12K LA = S =4k =), [HFEE
[, 1% N Ja A3 R SR, SR R R K T
AP AbER, MUK AR AR 3 = S R S - — 3 R S B TR
Y.

bR T EES, FRERES M FRIENIR S 52k
Ni. 1997 4E, Mochida R4 HRIE T = 2 4 H(Ets-
GeNa){i 13 ¥4 & I 5 — 980 77 55 R i ik (PhSCF3) 1) ) B,
R A BT B A R R AL S . AR, 43
CUBERE S 2L AU T SR S LR S 3R, R
A B EMEE R E1ZA R e b, X segE R IZ R
MR IRUF AL 22k 38, BlJ5, Prakash 254y HilRIE
T LA TMSCF; N =5 H 346k 7, FIH TBAF®), CsFP
DA AcONBu,P VAL FR R G i) = U P Ak S B, JxX
&ﬁﬂﬁ&ﬁ%#mﬁ JEAIE FYE R B R i
\\\\\ BJIT, Prakash MARZHPPHRIE 776 00(= L RERESE)
ﬂ%ﬁmmmam&Mﬁ%#,u#ﬁﬁhmnmﬁ
A% = R SR, SEEL T 2K R R R R A = g R 2
RN, R OB A, AH =38 e A SR A%t
S LA A R A

SR FREREEAH L, B 1) JsORE M AR X AR
2012 4F, Leadbeater 1203 8 VAR IE T BERGIFSER =
SRR AL ROBE. A AR AL A (2 3 Weinreb iEfiZ 5
TMSCF; N, AT — R 5P R 1 75 55 = 9 F 2
Ak & . 2% AR 2R AT R I - = 5 R R I S5
P, R AIBR K AN E A N, B 1R E)
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HIBZROMH(ER 2). JURBEATER =PI 2
SR, RACEIGERER N~ HE L NI — AL
B (RS0 A% = 30 FE EPY; TBAF {30 A R 4 25 S % T
SRR = T, B IE-2,20- Z K Z L
a1,

3 BERTFEFRO=SIHMURE

ERANBGIOTEERA J7 2R Kl 5 =)
LREEMEN(EROBMA . =R LIRET R =R LR
i) FR 575 PR = I LA B 7 e A Pl 7 i = A P A e 22
P VRS RV I VR B SR TR 1 TE K TE A,

{HZ R N P2 s, HIE BRI 215, BRI, %0572
T RTE AR T BB S WA, ik,
Funabiki WAZHIHGE T L35 S L N a6 ROk, 5
5 4 2 S B - S B R A ) 2% 5 2% TG, S =
WO “—87 [, 13 2AH R 55 B = 960 1 L 1
WA WI(Scheme 4). 1% B A KR RG]
B Be A 52 P 4 F = 28 ey S AR A

% 5 Wi AL & 775 )21 Friedel-Crafts BE3E4k
S5 LA B B B = 0 R 5 . 1996 4,
Simchen BRI HRIE T =S E BT 5 R =8
CBEIEA B, 15 2] — R 51 55 B =5 B EL &

K2 RRTEMRCRE = 5P B RN

Table 2 Nucleophilic trifluoromethylation of carboxylic acid derivatives

Entry Carboxylic acid derivative Trifluoromethylation reagent Conditions and Yields Ref.
1 PhCOBr CF;Cu 45 °C, 24 h,24% [23]
2 PhCOCI1 TMSCF; TBAF, THF, r.t., mixture products [24]
3 ArCOClI Cd(CF;),*Glyme DMAP, DCM, 0 C~r.t., 12 h, 57%~85% [25]

Method A: EtCN, —30 ‘C~r.t., 12 h, 50%~
77%
4 Arcod ACE; Method B: DMAP, DCM, —30 C~rt, 12h, 20
50%~78%
5 PhCOCI CF;COONa Cul, DMF, 80% [27]
. 1.1 equiv. Et;GeNa, THF/HMPA, —60 C, 1.5
6  RCO,Me (R=Ar, Alkyl) C¢HsSCF; h, 93%—98% [28]
7 RCOMe (R = Ar, Alkyl, TMSCF, 2.5 m?l% TBAF, PhMe or DCM, or pentane, 2]
Alkenyl, etc.) —78 C~r.t., 68%~95%
RCO,R' (R=Ar, Alkyl, Alkenyl,
TMSCF 1. 19 F, THF, r.t., 1~4 h, 84%~909
8 Alkynyl, ete: R'=Me, Et) SCF; 0 mol% CsF, , Tt , 84%~90% [30]
RCO,R' (R=Ar, Alkyl, Alkenyl, .
; TMSCF . 1% AcONB C~r.t, 1 h, 64%~90° 1
9 ete.; R'=Me, Et, 'Pr) SCF; 5.0 mol% AcONBuy, 0 r.t, 1 h, 64%~90%  [31]
10  PhCO,Me CF;H KHMDS, THF, 30% [32]
Ji§
_OMe (1) 0.2 equiv. CsF, PhMe, r.t., 24 h
1 RT°N TMSCF, (2) TBAF, H,0, 50 ‘C, 2h, 48%~99% 331
Me  (R=Ar, Alkyl)
(0]
oL _——
12 N’J*o TMSCF, 0.3 equiv. KF, 0.3 equiv. TBAB, DMF, 34]
& 0~r.t., 16 h, 64%~90%
(R=Ph, Me, Bn efc.)
(0]
TS ]
13 R—,/ /)\ TMSCF; 0.1 equiv. TBAF, DMSO, r.t., 13%~57% [35]
N

(R=CI, CN, OMe, Me)

78 http:/sioc-journal.cn/
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1.05 equiv. 3.0 equiv.
'PrMgCl, LiCl CF3CO,Me

— 0
2 O
X/ THF, 25°C,05h o°c,05h R CF;

Yields 51% ~ 82%

0 o
EtO,C NC—@—/{ N R
CFs CFs N
75% 82% 51%
o)
O N '.“3—/{0
CF / /
O s 0 cF, AN CF,
64% 58% 68%

Bz 4 J7 M Rk A = 9 S AL S RE

Scheme 4 Trifluoroacetylation of aryl Grignard reagents
(Scheme 5). % NAA R H =9 £ B B AE 9 B Ak i35,
WA, B, RN FESR 4-NN- F R
(DMAP) 5 =5 LI BT ] 48375 1 458 v R = 9 S B AL k)
2004 4, Stalick TRARAHRE 1 = ZFESALERAE AL
5= ORI AL SO, 7538 1 XL FEE ™ 50N
61%I¥) 3-AEEREAL 4.

~NFH -
|N (1) AICl5
= R (2) H,0 — o)
> + S
RS N DCMorCS; R/ o
3
20 ~40°C
COCF3 15 ~45h Yields 32% ~ 83%
o] o] o]
CF3 CF3 CF3
79% 70% 72%
Me
o] o) o]
Me MezN—Q—/{ c:|4©—-/{
CF3 CF3 CF3
83% 55% 32%

BR 5 =SB MRAITRRE =5 LA SN
Scheme 5 Trifluoroacetylation of aromatic hydrocarbons cata-
lyzed by aluminium trichloride

2014 4E, Ma WA HRIE T 4L VS =5 2
. ERSERENI =470 RN, AR T — R 5 =56 L
f5b &, 45 SR N AT IS 3-(= 5 L)Wk
FEYIL B WI(Scheme 6). 2T, XFPZ B I B HI261F
BONK L, BRI 22, PRI,

2016 4, Guan HR@HMRE T 7E T I &8 b
FIPATATA I AR, L= S BNk, 2
LTI 347 1) =R BRSBTS 3-(R 4
B W5 AT AE P04k &0 (Scheme 7). SR, X6 e W4T A&
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6.0 equiv. NaNO,
3.0 equiv. CF3CH,NHxHCI

A\
©E|\> 1.0 equiv. CuCl, 3.0 equiv. HCI

R DCE, 80 °C, 6 h R
Yields 23% ~ 82%

o CF
Selectfluor 8
—_—
K,CO4 A\
80% N
R

B 6 HUEMmEINE =M k. WIHRREN =475 k)3
Scheme 6 Three-component reaction of indole with trifluoro-
ethylamine and sodium nitrite catalyzed by copper

FESRIR S AF AT, B REHIAARYEALY, P
WA =

(e}

DCE, 100 °C X
X ’ |
rRI_ T+ cFgcooH ——— R >
Z~N N\
k1 R!
Yields 40% ~ 89%
o] o] 0
O\ _cF, CFs CFs CFs
A\ N A\ A\
N N N N
\ \
Bn H
89% 80% 68% 68%
0 0 o)
© CF, CF;3 CFs3 CF;
MeO N
N—ph A\ ) N\
N N N
\ \
\ \ H
52% 70% 68% 40%

23 = v G LSS W = R W R A
Scheme 7 Trifluoroacetylation of indole with trifluoroacetic
acid

b5, Njardarson 41 i 44k 2555 ML I 5K
W, ] T R T Ak e AT £ 5 7N i LI PR )
AL, S AT 3-(R S BIAT A&
(Scheme 8). 1% M H A AR, B 6E Hi 52 1 4,
JRVIER, 7oA, EAR, BEARSIESEEL
TSR 5. S AT AERIHLEE (Scheme 9)UN N : fEE AL
AT, RRRTAEME I, BEIPREAL, 48M 5N
LT PR A A B A v A A T, BT T AL
ARSI, RS T NSRRI L, TR &)
IV, BJaisbe—7r 5K, D2 0rdm 2, 135)H brr
.

4 FEEBEMCH=SCEHLEN
I I < R R A PR 5 AR R e o A AR BIL 5
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R2 NHBoc 3 3 (2) 10.0 equiv. TFA, 12h R? N
s H
R R3
Yields 8% ~ 97%
o) 0
0
CF, CF3 CF;
MeO MeO N MeO A\
N_cF CF3 CF3
H F Br
90% 57% 61%
0 o)
0
CF, CF; CFs
MeO MeO. A\ MeO N
N_cr, CF3 CF;
F N ' N c N
68% 69% 72%

B 8 BERRBCANERE 3-(I 215l AT A ) 5 1k

Scheme 8 Synthesis of 3-(fluoroacetyl) indole derivatives promoted by iodobenzene acetate

R'O
\©\ Oxidant
NHBoc

i
—_—
Dearomatization NBoc

o}

—_—

(6]
F3C CF;
Addition

Os_CF;
R'O 0
CF3
NBoc
I}

(0]

Os_CFs ° CFs CF,
R'O OH oo R1O
1 .

Rearomatization R O O Addition CF, M A\ CFs

CF;3 N N

NHBoc Boc H

n v
B9 M ATRERINLER

Scheme 9 Possible mechanism of reaction

ML T H, I S S N AT iy R0 e I 45 1 b Ay 52
T~ N i — 23 B 54k 2448 . 2001 4F, Yamamoto iR ZH )
RIE T AL DS B R 5 = M LB AR R AR S N, B
BT — R 55 FE = 50 LB 1k & P9 (Scheme  10). R
RN R, A RE R 2 R 2, R
T, S, RIS RA6, RIS
FEIAS, F 3R 0% FEA R #R AN e A B, e S AT g 1 AL 3
(Scheme 11)F: %% Pd(0)5 =4 4/l &k 4 AL
IEASE] PAAD R FIAE 1, FE 55 IEMR R A48,
TERCH R T, 55530 5 RS 2 B AR =4 BL & Pd(0),
SEIEALAEER.

2016 4F, Wu BBHYR0E 7 AL DT b 5
SRR BRI R R L, RE Ak A
%75 3 = EEER AL & Y0(Scheme 12). % N B 4%
PRRAN, RYNEE, B ReRIN 2L, =2 s s
SN AT BERIHLEE(Scheme 13)U07F: 75 Pd(0)55 75 Jk it
W R AEEACINARARE] ArPdQD) AT, 5—% 4k
TR ARG, TR AR, 55 =% 240 &

80
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5 mol% Pd(OAc),
5 mol% P'Bus
D ————

R g
+ R/\ /
NMP, 80 °C, 4 h CF3

CF3COPh Yields 17% ~ 84%

F3C
CF. CF
CF CF 3 3
3 3|:3C MeO
66% 78%

81% 17%

0
SSIv S MUY,
CF.Me MeO
CFs 3
- O CF; CF,

68% 66% 74% 84%

B 10 SEAEAL DT EINIR 55 — A L AT (Y 10k 2
Scheme 10 Palladium-catalyzed coupling reaction of aryl boric
acid with phenyl trifluoroacetate

A e R A5 B A, &5 I8 5 FRTS 2 H R4
LUK Pd(0), SEILEALIEIR.
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CFg,COAr% Pd(O)L, CFaCOzPh
i By
FsC Pd(IiL, FsC i?d(ll)Ln
Ar. OPh
I |
PhOB(OH), ArB(OH),

B 11 R ARERALEL

Scheme 11 Possible mechanism of reaction

— 5 mol% Pdlo(PPhs), @_/f
| + (PPh3)yCUCF,——————> _&¢
X 4 (PPhalCUCRs ™ compay . R7 e,

xylene, 70 °C, 24 h
Yields 50% ~ 99%

0 o F o o
§ )<« = )X FaC—4 >—/<
CF CF. CF
3 3 CF3

3

99% 99% F 50% 84%
r "’
CF3 CF,
99% 99% 83% 52%

B 12 AL D7 SRR 5 = 5 TP R IR s
Scheme 12 Palladium-catalyzed coupling reaction of aryl io-
dides with trifluoromethyl copper

CF3COAr Pd(O)L, Arl
LI Pd’COAr \\ Ar
(1P L,,(II)P(;j’
CFs |
% I
co
Cul + PPhs _conr
Ly(lPd
(PPh3);CuCF3 |

B 13 M RERIHLEE
Scheme 13 Possible mechanism of reaction

2016 4F, Weng M PORIE T 4R (A6 55 2 A 2k
5 =% AR 488 =% 4 B4k ) B (Scheme 14). 5
SEOBE. =R CREAALE, =R B R
SE, SR FRTG TR R T 2. 12N B RE [T
Sk, FEAAENERE. BRI, BREE. pEEGH. A
R M), =P, AR BESE SIAN, NI
RN, RIS, BRI DR R, WoRBm, HxbK
SR, BT AR AR = JRAE )0 RSB
ARG 2, HARATH 52 H 1 AT RE A HL 3 (Scheme
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Scheme 14 Trifluoroacetylation of aryl diazonium salts with
ethyl trifluoropyruvate catalyzed by copper
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B 16  HfE LIt A5 =N B 4880 =3 Wik

JE3
Scheme 16 Trifluoroacetylation of indole derivatives with ethyl
trifluoropyruvate catalyzed by copper
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