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Synthesis of a-Trifluoromethyl-a-hydroxyl Weinreb Amides
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Abstract Selective trifluoromethylation of a-oxo-Weinreb amides was explored using trimethyl(trifluoromethyl)silane as
fluorinating reagent. A series of a-trifluoromethyl-a-hydroxyl Weinreb amides were successfully synthesized and their reaction

with organometallic reagents was investigated.
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AHS TSN =5 A AU S ) T IR
Py AR MRV JRE A R b S A AR e
EEANAEDITELE L AR 2GR R A R U 7R
B IER TR EREPET) T AR TN
FAUSL R0 B AR A R AR = R AL A AR E D
JUTHEK, 2R R T S FAS R I S0 A ML o7 51
A= RS B =PRI AGHLS Tl E s
Pik R —REESE TR, s EE. SRk
H H 3 = AR R AR HUR Y BB SN =&
B A—MREEA LA RmIEE, RIS =R R
Bl H 3 3 B e AR - B O T J B I =3
AP T

N-F - N-FRAE R W i (Weinreb BERD)UY [ 1981 4F
#% Nahm Al Weinreb BB F kG, Gt JLHFER
RIE, VENBEEA RN e N T A LA K
O8] g e e B S A 2 R, 5 & B A LR
A USRI AR S N =N . 5 &RA
W SRS 2R, BIAE 4 8 iR & B A it 2
NS R EERAL AW, Wienreb BEGE T 25 Wittig
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VRN Birch i JRU PO ST DL AR A, Weinreb
[ AE A LA BOR B AR A AR 32 N T B LG e,
FERRAE IR IR =R 25 & . | T It 2t
i PRI IR AL 2 R, FRATT 236 /NP 2 I7E Weinreb %
B & S N Bl TR Z I TR A TR R
Weinreb FEJE I, § R BEEGHLA AN,
TR = 5 HF 2 = R e (TMISCFa) A 9 4 A 571,
RE T TMSCF; M1 a-#t 3 Weinreb BEIZ I M, K a-
FrFHE Weinreb BEi% T LUK A2k FEVE R B R MRS S B2, 15
BT o- =% FFE-a-F2 3 Weinreb BRI &), %%
T a-=FFIH-a- 5 Weinreb EEEE N =58 HIEE N
WIHRAEA LA B 1 82 (Scheme 1).
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Scheme 1 Selective trifluoromethylation of a-oxo-Weinreb amides

R RPFIRIERIAL

Table 1 Optimization of the reaction conditions

o ™SO £Fs | FsC._OH |
N

©)J\’(N‘o/ Additive w No gl TBAF ©)<!( "o~
+ TMSCF;, ——— —_
0 °  Solvent 0 H,O-THF, 50 °C ©

1a 2 3a 4a
Entry n(1a) : n(2) Additive Solvent Temp./C Time/h Isolated yield/%
1 1:2 (n-Bu);NF+3H,0 THF 0 0.5 88
2 1:2 NEt;*3HF THF 0 12 Trace
3 1:2 CsF THF 0 0.1 80
4 1:2 KF THF 0 12 o
5 1:2 NEt; THF 0 12 0°
6 1:2 (i-Pr),NH THF 0 12 0°
7 1:2 (CH;),CHNH, THF 0 12 0°
8 1:2 PPh; THF 0 12 0°
9 1:2 THF 0 12 0°
10 1:2 (n-Bu),NF+3H,0 n-Hexane 0 5 85
11 1:2 (n-Bu);NF+3H,0 CH,Cl, 0 3 78
12 1:2 (n-Bu),NF*3H,0 Et,0 0 1 80
13 1:2 (n-Bu),NF+3H,0 1,4-Dioxane 0 2 76
14 1:2 (n-Bu);NF+3H,0 CH;COCH; 0 1 80
15 1:2 (n-Bu);NF+3H,0 CH;CN 0 1 84
16 1:2 (n-Bu);NF+3H,0 DMF 0 5 78
17 1:2 (n-Bu);NF*3H,0 THF rt. 0.5 0°
18 1:2 (n-Bu);NF+3H,0 THF —20 48 89
19 1:2 (n-Bu);NF+3H,0 THF —40 100 89
20 1:1 (n-Bu);NF+3H,0 THF 0 48 43
21 1215 (n-Bu),NF+3H,0 THF 0 18 60
22 1:3 (n-Bu),NF+3H,0 THF 0 0.25 86

¢ R B4k 1a (0.25 mmol), 2 (0.25~0.75 mmol), ¥II7(0.025 mmol), TLC #I % 1a RN 5645, MAZK(Q2 mL)F! THF (2 mL)#VE &%, H I TBAF
(0.25 mmol)fE 50 CHAE T AN 2 by * RBEAR R 4%, Toidsr B3I, © 01T 3 KB A

(3 1, Entry 9). 41§ FH# N7 (n-Bu)NF+3H,O(TBAF) ¥
B3 da 72 2 5 e 1] LLIAE 88% (3% 1, Entry 1). f# ] CsF
B, MR, A5 HIR MR R 2, BL 80%
MU 538 T BHEs=Y) 4a (£ 1, Entry 3). ZMA
NEt;»3HF i, 2 3 (TLO)K I 2145 H A7 =4 4a 14

B, (HA2EAEH /DR 1, Entry 2).

RN R FE A RER. HE 1 PEER 1,
Entries 10~16)%da T UG H, DU PR E I,
NFER . EIECk. &Pk, L. 1,4-754
AN HEREL G, RBHARE R A, H R YAk
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AL, SRR A da 177 R A R R,
Fhim R, 1a ARPREATIAE] T, (H2 R B R AR
RIRE ., TES BRI EARY 4a. BRAKR PR,
WG 4a (=24 Fri e, (HR R BN TAER T (K 1,
Entries 17~19).

e Ja, TATE T L PRL H R R 26 1) 5
M. R 1ATLUEH, S 2 R R K, (AW
4a =W, 24 1a A2 YR REEAE N 1 2 2
i, &9 4a FIF= R0k E] 88%, L8 K 2 (&, b
EW) 4a 1723 M A BT T F#(3E 1, Entries 1, 20~22).

g5 FRTIR, W tE AL A da ISR N 2 A
1a (0.25 mmol), 2 (0.5 mmol) 1Y T K% 1t %% (TBAF,
0.025 mmol)7EUK/KHF N R, TLC Kl % 1a R 5E4
J&, IIAZK(2 mL)AIPYE B (THF) (2 mL)fE &V,
TN TBAF (0.25 mmol)7E 50 CZ&HF T n#v2 h. fE&
FER B ZEAETR, AITXT Weinreb BEIZHEAT T M &,
CAERIF 1% 7 V256 S A0 P 32 7 12
1.2 a-#xE Weinreb BEBERVIEFE M= FPEMN R B
5

1E FIR AR R BT, BAT MIRER T A FHUR
FE 1) o- Pk Weinreb BEf% 5 TMSCF; [ £ M I H 5 n
BB, 2R T — R a- =5 H-a-F2 3 Weinreb FEfi%
B &, SLIRgE R IR 2.

R 2 0T, Y a-75 H-a-FikEE Weinreb BEIZ R I
AR EE ) BT RN R PR EEAT — 5 ISR, R IR
I AN A B T R I 2 TR, AR AT DA LA
(7= 245 B R RL =4, H X & B T2 A 1R
W) BLF= 26 1 TR TR R RYI(E 2, En-
tries 2~5, 8). AZKIRNT L&A A 3 A I I S B R &R
TIMRE ., TIED BRI By, &Y a-75 H-a-Fk
5 Weinreb BERZAIR RIS (1) 23 (B RUSLN NP~ R A
WY o, BRI FHASOR I, B ) B B v 1 B
FREHEE A N AN & AE(FR 2, Entries 10, 12 F1 15). 24 R!
N 1-ZEFE . 2-ZEFnlE 2-MEMy SRS, ZEK NI E, BL
BRI R 3 BERPEPI(K 2, Entries 13, 14 #1 16). 24
JEYI A NENTIE a- 33 Weinreb BERZINHE, A% R AHE
B RIS, AR PR R A, (HI =R E
& T (3% 2, Entries 18~20). 24 R N RHERS, A RN
Hbrr=4.

BT — R a-=F FH-a- 2 Weinreb BEIES
&Mz Ja, BRATXLL 3a NJEY), HE T a-—F P
Weinreb Bti%5 4 &G HLGHI(FH 2L ML BERT LiATH,)
N, KIL o- =50 FF 3E-a- ¥ B Weinreb BERZZRAL &4 7]
G R DL ASE - 14D 72 2R B AR 9 AE LT o = 3 R B b
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%15 F1 6 (Scheme 2).
R2  o-PiK: Weinreb B G BV = H A0 R B ¢

Table 2 Selective trifluoromethylation of a-oxo-Weinreb am-
ides

)ok’r,h\ P (1) TBAF, THF, 0°Cc FaC OH'L _
R O~ + TMSCF; R><”/ ~0
0 ) (2) TBAF, H,O-THF S
1 50°C 4
Entry R Product Time/h Isolated yield/%
1 CeHs 4a 0.5 88
2 4-CH;C¢Hy 4b 0.5 85
3 4-CH;0CgH,4 4c 2 88
4 4-(CH3),NC¢H,4 4d 2 89
5 4-CF;C¢Hy 4e 2 92
6 4-NO,C¢H, 4f 5 0
7 4-CNC¢Hy 4g 48 0
8 4-CICeH,4 4h 0.5 93
9 3-BrCeH,4 4i 0.5 86
10 2-IC¢H,4 4j 48 0
11 3,5-(tert-C4Ho),CeH; 4k 2 84
12 2,4,6-(CH;);C4H, 41 48 0
13 1-Naphthalenyl 4m 1 80
14 2-Naphthalenyl 4n 1 85
15 9-Anthracenyl 40 48 0
16 3-Thienyl 4p 1 86
17 Benzyl 4q 1 0
18 n-Butyl 4r 2 70
19 Ethyl 4s 2 64
20 Cyclohexyl 4t 1.5 75

© 2017 Chinese Chemical Society & SIOC, CAS

¢ M4 1(0.25 mmol), 2 (0.5 mmol)F TBAF (0.025 mmol)7E KK T
SR, TLC Rl 2 1 K584 )5, IA/K(2 mL)FI THF (2 mL) VR &9,
T TBAF (0.25 mmol)E 50 CZ&F T n#k 2 h.

2 #ig

BTARZE T TBAF f2iE R, UL THF %57, fEUKH %
T, a-Fik3E Weinreb FEi%ZF1 TMSCF; ) = 360 5L [ M,
B2 T — R o- =5 H IE-0-F2FE Weinreb BifiE, SZELT
o-HkH: Weinreb BEFZI o-FiIEGEFENE = 50 H 210 [ B
JEI a- = 35 FF 3 -a- F2 3 Weinreb BE % 544 IR 7T A AL
PRI RN, SR T - =5 H 2 -a-F2 2L Weinreb BEAZ (1
H fe B AL .

3 SLEERSY
3.1 UE5E

WS IRIE A Varian Mercury 400 plus B¢ Agilent
DD, 600 BRz@iLARACE, PURMRE i E AR, =
IR E A e 98T 1% A Bruker APEX I 8 HLiH:
A B 1 [ e SR o v G s, EST U, 6 AU E A 2
T s ASCI 5, R ARARE.
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Scheme 2 Reaction of a-trifluoromethyl Weinreb amide and
organometallic reagents

AR PR BRI ZE TR, Hdoaim
Tk () b R I I AE 60~90 °C. WRAH AT 2 A fik i A2 [ 7=
200~300 HEERR. HARGFIBAE =gk, TSk
MR Jo/K AL B S A H.

3.2 ZWHE
3.2.1 s 1 894

G 1 YR SCHR[27] 4 B B 50 mL {1 [5 R e i,
IINE#E50(0.253 g, 2 mmol)iE T 5 mL & ke, fn
AN N-FREE-N-FA L F2 i 2h 2 £5.(0.488 g, 5 mmol), VK
P 10 min, ZH1H A = 2 1#(0.607 g, 6 mmol), HiiFE 10
min J&, EAATHESE IR, TLC Kl & B 58 s, F &
SR 10% 2R R (S mL) A KR, RSEA R — &
FREEZEE(10 mL X 3). WERA NI, A HUAHH oK
BT, U 2 VAR, R YA E M (VA ) -
WLBRZTE)=4 © 11537515 X Weinreb BEiZ.

FREL Mg (0.12 g, 5 mmol) I\ 50 mL [ B JE BE i,
AR BRI 2 SE, I 2 mL THF, 285 123 0
NJURIRZE. ImFAG K RN G, 1R, S48 AR
2K(0.78 g, 5 mmol). M 2 h J5, JIAX Weinreb BEfZ.
TLC Al Ri4E W 5, FH 50N 10% 8 25 #8(5 mL)
VRN, SN AT R LR AEEL(S mL X 3), YsE
AHAH, FTCKBRIREE TR, k28 R0, FRmit
ITHEENT VA B @ (O CBR) « A FE)=38 :
1211575577 1a. T o-F53E Weinreb BEAZ 2 4
BT R A K
3.22 b 4 898 %

7E 25 mL PIBRREH NN a-FkIE Weinreb Bt fiz
1a (0.0483 g, 0.25 mmol)Al 1 mL THF J&, K& F#HisEE
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HAIRERIE 0 CJa, I\ =40 & = 3 RE(0.0711
g, 0.5 mmol)#+ 5 min J5HIA TBAF (0.008 g, 0.025
mmol). ZREEFEVK/KIG T B, TLC Al a-FFE Weinreb
MR S B 5E 4, )R SIRE I I K (2 mL)A! THF
(2 mL)FR &AW, B TBAF (0.079 g, 0.25 mmol).
1850 CHAF T2 h )5, H 4R LBEZEI(3 mL X 3),
WA LA, FHJC/KBRBR BT, I3 28 58501, kAT
FEFVCAMBER) : SRR - M & F k)=
10 010 1150 B5758 N-FH L N -2 230 33 3 3-
RN B L (4a), AEGEAE, 772 88%. m.p. 88~89 TC;
'H NMR (400 MHz, CDCl;) §: 7.56 (d, J=5.8 Hz, 2H),
7.45~7.40 (m, 3H), 5.02 (s, 1H), 3.23 (s, 3H), 2.84 (s,
3H); *C NMR (100 MHz, CDCl;) 8: 167.1, 135.1, 129.2,
128.5, 126.4, 123.2, (q, J=283.0 Hz), 79.6 (q, J=28.0
Hz), 60.0, 33.5; "’F NMR (376 MHz, CDCl;) 0: —75.39;
HRMS calcd for C;;H;3F5NO; [M—i—H]+ 264.0842, found
264.0846.

&) 4b~4t H145 77 15[ 4a.

N-H - N- F A B -2-(4- R 3 )-2- 32 3 -3,3,3- =
B (4b): I EREE, 7223 85%. mp. 103~104 C;
'H NMR (400 MHz, CDCl5) d: 7.43 (d, J=8.0 Hz, 2H),
7.23 (d, J=8.0 Hz, 2H), 4.96 (s, 1H), 3.23 (s, 3H), 2.89 (s.
3H), 2.37 (s, 3H); °C NMR (100 MHz, CDCl3) J: 167.2,
139.1, 131.9, 129.0, 126.2, 123.1 (q, J=280.0 Hz), 79.5
(q, J=28.0 Hz), 60.1, 33.5, 29.6, 21.0; "’F NMR (376
MHz, CDCl;) : —75.49; HRMS calcd for Ci,H;5F3NO;
[M+H]" 278.0999, found 278.1006.

N-F - N- AR R -2-(4- FR AR B DR R )-2-F2 9k -3,3,3-
=RABNZ (4e): AAFEAE, 2% 88%. m.p. 82~83 C;
'H NMR (600 MHz, CDCl3) 6: 7.45 (d, J=8.4 Hz, 2H),
6.92 (d, J=9.0 Hz, 2H), 4.99 (s, 1H), 3.80 (s, 3H), 3.20 (s,
3H), 2.92 (s, 3H); *C NMR (150 MHz, CDCl3) J: 167.3,
160.2, 127.7, 127.0, 123.1 (q, J=285.0 Hz ), 113.9, 79.4
(q, J=28.5 Hz ), 60.3, 55.3, 29.6; "’F NMR (564 MHz,
CDCly) 8: —75.37; HRMS caled for Cj,H,,FsNO,Na
[M+Na]" 316.0767, found 316.0764.

N- P N G R -2 (I, N- P Jg 3 3 0 ) -2- 3 O -
3,3,3- A BE R (4d): ALK, F2E 89%. mp. 112~
113 “C; 'H NMR (600 MHz, CDCLy) o: 7.37 (d, J=9.0
Hz, 2H), 6.71 (d, J=9.0 Hz, 2H), 4.89 (s, 1H), 3.21 (s,
3H), 2.96 (s, 9H); °C NMR (150 MHz, CDCl;) J: 167.6,
150.8, 127.2, 123.4 (q, J=283.5 Hz ), 121.9, 111.8, 79.6
(q, J=27.0 Hz ), 60.4, 40.2, 39.9; '°’F NMR (564 MHz,
CDCl;) 6: —75.52; HRMS calcd for C;3H gF3N,O; [M+
H]" 307.1264, found 307.1260.
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N- B3 N B AR R 2-(4- =G PP R R ) 2- R k-
3,3,3- A BE K (4e): HEEAE, =2 88%. m.p. 110~
111 °C;'"H NMR (600 MHz, CDCls) : 7.69 (s, 4H), 5.19
(s, 1H), 3.24 (s, 3H), 2.92 (s, 3H); >C NMR (150 MHz,
CDCly) 6: 166.4, 139.2, 131.4 (q, J=31.5 Hz ), 127.1,
125.4 (q, J=3.7 Hz), 123.7 (q, J=270.0 Hz ), 123.0 (q,
J=285.0 Hz ), 79.2 (q, J=28.5 Hz ), 60.1, 33.6; '’F NMR
(564 MHz, CDCl;) 6: —62.90, —74.66; HRMS calcd for
C,H; FsNO;Na [M+Na]”™ 354.0536, found 354.0533.

N-F B N-FHA B 2-(4- SR 3R )-2- 70 56 -3,3,3- — 3
FEEE(4h): AR, 3R 93%. mp. 90~91 C; 'H
NMR (400 MHz, CDCly) 6: 7.51 (d, J=8.4 Hz, 2H), 7.41
(d, J=8.4 Hz, 2H), 5.09 (s, 1H), 3.24 (s, 3H), 2.95 (s, 3H);
3C NMR (100 MHz, CDCl5) d: 166.9, 135.6, 134.0, 129.0,
128.2, 123.2 (q, J=284.0 Hz), 79.5 (q, J=28.0 Hz), 60.5,
33.9; F NMR (376 MHz, CDCly) 6: —75.33; HRMS
caled for C,H,,CIF;NO;Na [M+Na]" 320.0272, found
320.0279.

N-H B -N- FA R -2-(3- VR R 3 )-2- 38 3 -3,3,3- = 91
B (4i): ABREIA, 725 86%. m.p. 120~121 C; 'H
NMR (400 MHz, CDCly) &: 7.73 (s, H), 7.56~7.49 (m,
2H), 7.32 (d, J=8.8 Hz, 1H), 5.11 (s, 1H), 3.25 (s, 3H),
2.94 (s, 3H); *C NMR (150 MHz, CDCl3) 6: 166.5, 137.4,
132.3, 130.0, 129.6, 128.5, 125.3, 122.9 (q, J=276.0 Hz),
79.0 (q, J=28.5 Hz), 60.3, 33.8; '’F NMR (376 MHz,
CDCl3) 0: —75.11; HRMS calcd for C;H;;BrF;NO;Na
[M+Na]™ 363.9767, found 363.9776.

N-F B -N- AR B -2-(3,5- R T 2R 2R 0 )-2- 2 2k -
3,3,3- = A B (4Kk): FEE A, 723 84%. m.p. 130~
131 °C; 'H NMR (400 MHz, CDCls) 6: 7.42 (s, 1H), 7.36
(s, 2H), 4.95 (s, 1H), 3.21 (s, 3H), 2.73 (s, 3H), 1.31 (s,
18H); *C NMR (100 MHz, CDCL3) 8: 167.1, 151.5, 134.3,
123.0 (q, J=283.0 Hz ), 122.7, 120.7, 80.9 (q, J=28.0
Hz ), 59.6, 34.8, 33.3, 31.2, 29.7; "F NMR (376 MHz,
CDCl3) 0: —75.14; HRMS calcd for C;9H,3F3sNO;3;Na
[M+Na]" 398.1913, found 398.1920.

N-H I -N- A B -2-(1- 25 0 )-2- F2 06 -3,3,3- = 9 I
Bk e (4m): AR, 725 80%. m.p. 109~110 C; 'H
NMR (400 MHz, CDCL3) &: 8.04 (s, 1H), 7.89~7.85 (m,
3H), 7.53~7.48 (m, 3H), 5.36 (s, 1H), 3.22 (s, 3H), 2.31
(s, 3H); *C NMR (100 MHz, CDCl;) §: 167.2, 133.3,
132.8, 132.4, 128.4, 1283, 127.6, 127.1, 126.7, 126.1,
123.6, 123.3 (q, J=284.0 Hz), 79.9 (q, J=28.5 Hz), 60.2,
29.7; "F NMR (376 MHz, CDCly) 6: —72.77; HRMS
caled for C,;sH;4sFsNOsNa [M+Na]® 336.0818, found
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336.0826.

N-H B -N- F A R -2-(2- 25 0)-2- 0 3 -3,3,3- — 3N
kg (4n): AGEAE, 7% 85%. mp. 114~115 C; 'H
NMR (400 MHz, CDCl;) &: 8.08 (s, 1H), 7.91~7.89 (m,
3H), 7.62 (d, J=8.0Hz, 1H), 7.55~7.53 (m, 2H), 5.15 (s,
1H), 3.25 (s, 3H), 2.75 (s, 3H); *C NMR (100 MHz,
CDClLy) d: 167.1, 133.3, 132.7, 132.4, 128.4, 128.3, 127.6,
127.1, 126.7, 126.0, 123.6, 123.3 (q, J=283.0 Hz), 79.8
(q, J=28.0 Hz), 60.2, 33.6; '’F NMR (376 MHz, CDCl,)
0: —75.03; HRMS calcd for C;sH4FsNO;Na [M+Na]®
336.0818, found 336.0824.

N-F BN AR B -2-(3- I Wy 0k )-2- 8 56 -3,3,3- =K
B (4p): AEREA, 73K 86%. m.p. 99~100 C; 'H
NMR (400 MHz, CDCL3) 6: 7.36 (d, J=4.8 Hz, 1H), 7.24
(s, 1H), 7.03 (t, J=8.4 Hz, 1H), 5.49 (br, 1H), 3.26 (s, 3H),
3.16 (s, 3H); *C NMR (150 MHz, CDCl3) 6: 165.8, 138.4,
127.1, 127.0, 126.5, 122.8 (q, J = 283.0 Hz), 77.7 (q, J=
30.0 Hz), 60.5, 29.7; '’F NMR (376 MHz, CDCl;) ¢:
—80.64; HRMS caled for CoH,(SF;NO;Na [M+Na]"
292.0226, found 292.0230.

N-H - N- F AR R -2 = P R -2- R 0 LBk g (4r):
WRIEIA, 7% 70%. '"H NMR (400 MHz, CDCl) 6:
5.01 (s, 1H), 3.73 (s, 3H), 3.34 (s, 3H), 2.27~2.20 (m,
1H), 1.86~1.80 (m, 1H), 1.52~1.42 (m, 1H), 1.34 (q, J=
7.2 Hz, 2H), 1.09~1.00 (m, 1H), 0.90 (t, J/=7.2 Hz, 3H);
C NMR (150 MHz, CDCl3) 6: 167.9, 123.8 (q, J=283.5
Hz), 78.6 (q, J=28.5 Hz), 60.9, 34.0, 31.1, 24.8, 22.5,
13.7; YF NMR (376 MHz, CDCl;) 6: —77.20; HRMS
caled for CoH;FsNO; [M + H] © 244.1155, found
244.1158.

N- PR V- AR R -2- = 3 R 3 2- F 0L T T i (4s):
RIBIUA, 7% 64%. '"H NMR (600 MHz, CDCls) 6:
4.97 (s, 1H), 3.70 (s, 3H), 3.32 (s, 3H), 1.23 (s, 2H), 0.86
(t, J=7.2 Hz, 3H); *C NMR (150 MHz, CDCLy) 6: 167.7,
125.7 (q, J=283.5 Hz), 79.2 (q, J=28.5 Hz), 60.9, 29.6,
24.6,7.0; F NMR (564 MHz, CDCly) §: —77.01; HRMS
caled for C;H;,F;NO;Na [M+Na]' 238.0661, found
238.0667.

N-F L N-H A B 230 L 2 -2- ¥4 23,3, 3- = Gl A Tk
Jii2 (4t): ¥R OIAR, P2 75%. '"H NMR (600 MHz,
CDCLy) d: 4.94 (s, 1H), 3.71 (s, 3H), 3.32 (s, 3H), 2.34~
2.29 (m, 1H), 1.83~1.74 (m, 3H), 1.65~1.62 (m, 1H),
1.45~1.36 (m, 1H), 1.24~1.20 (m, 5H); >C NMR (150
MHz, CDCl;) o: 168.8, 123.8 (q, J=286.5 Hz), 81.9 (q,
J=28.5 Hz), 60.8, 39.1, 34.1, 29.7, 26.3, 25.9, 25.8, 25.7;
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F NMR (564 MHz, CDCl;) §: —70.19; HRMS calcd for
C HsFsNO;Na [M+Na]" 292.1131, found 292.1137.
323 b4h Sa bk

fE 25 mL MEELHEHIMA Mg (0.018 g, 0.75
mmol), JEAES, A 2 mL THF, &0\ 5 g
(0.086 g, 0.6 mmol). #i#k: 0.5 h JFIA 3a (0.1 g, 0.3
mmol). TLC il 3a 5842 M JE, M 10% hER 5 mL
KN, LR CEEAEHL(S mL X 3), WEEAVIAH,
ToKBR R T, TR Z8 BVER, #EATAE E T (VA
fif) . ZIRCHR) - (&M E)=18 1 1 . 11775515 3-
I3 = L R -4,4,4- = 4 -2- T FiH(5a), WK
K, 722 78%. '"H NMR (400 MHz, CDCl3) &: 7.50 (s,
2H), 7.37~7.36 (m, 3H), 2.88 (s, 3H), 0.06 (s, 9H); "*C
NMR (100 MHz, CDCl;) d: 168.3, 135.7, 129.2, 128.4,
127.1, 123.6 (q, J=286.5 Hz), 81.6 (q, J=28.5 Hz), 26.3,
1.23; F NMR (376 MHz, CDCLy) 6: —75.65; HRMS
caled for C,3H;;F;0,SiNa [M—}—Na]+ 290.0950, found
290.0825.
3.2.4 &4 Ta, Te A= Th 495 5%

76 25 mL BJEFIRF A 4a (0.150 g, 0.57 mmol)
A2 mL FREMPYERRNE S, AHE—40 CHikE 10
min, JIA LiAIH4 (0.033 g, 0.85 mmol)J% % 40 min. TLC
WS RS2 4 5, NN 4 mL RSN i A i v K
RN, R ZBE2EBL(5 mL X 3), AU TSR ET
W, BRSBTS BN, KRN 25
mL [FJEFHF, H 3 mL JoK CREEAR, IR F R
(0.116 g, 0.85 mmol) /% 1 h. TLC Ml M 5242, M
A 4 mL BREREEN RIS E R IR, LR B EEEL
(5 mLX3), AHUAHHTKEREREET 5, B2 L0
A, BEATEEENT[VCRHEE) - MR CTR)=4 11590 3,
PL 82%[1 7 RAF(E)-N"-(2- K H-2-F2 13,3 3- = J N &)
KB (Ta), AGRE, 775 82%. mp. 70~71 C.'H
NMR (600 MHz, CDCl5) 6: 10.94 (br, 1H), 8.52 (s, 1H),
7.79 (s, 2H), 7.56 (s, 2H), 7.48~7.48 (m, 1H), 7.35~7.33
(m, 5H), 5.15 (s, 1H); *C NMR (150 MHz, CDCl;) o:
165.3, 146.2, 135.0, 132.7, 132.0, 129.0, 128.8, 128.6,
127.4, 126.3, 124.1 (q, J=285.0 Hz), 76.0 (q, J=30.0
Hz); “F NMR (564 MHz, CDCl;) §: —77.56; HRMS
caled for C;¢Hj3F3sN,O,Na [M+Na]™ 345.0821, found
345.0817.

B Te, Th #5774 [F Ta.

(E)-N'"-[2-(4-F L FRIE)-2-F85E-3,3,3- — H A 22 )5
HIBEIR(Te): LA, 725 90%. '"H NMR (600 MHz,
CDCly) 6: 10.80 (br, 1H), 8.47 (s, 1H), 7.78 (s, 2H), 7.48~
4.46 (m, 3H), 7.35 (t, J=7.8 Hz, 2H), 6.83 (d, J=7.8 Hz,
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2H), 5.21 (s, 1H), 3.75 (s, 3H); “C NMR (150 MHz,
CDCly) d: 165.2, 160.0, 146.3, 132.6, 132.0, 128.8, 127.7,
127.4, 126.9, 124.2 (q, J=285.0 Hz), 114.0, 75.8 (q, J=
31.5 Hz), 55.2; ""F NMR (564 MHz, CDCl3) §: —77.81;
HRMS caled for C,7H;sF;N,O;Na [M+Na]™ 375.0927,
found 375.0925.
(E)-N"-[2-(4-5 K 3E)-2-F83E-3,3,3- = G A 56 2K FH ok
7 (Th): ik, 72 80%. 'H NMR (600 MHz,
CDCl3) 6: 10.50 (s, 1H), 8.53 (s, 1H), 7.78 (s, 2H), 7.54~
7.48 (m, 3H), 7.39 (t, J=7.8 Hz, 2H), 7.30 (d, J=8.4 Hz,
2H), 5.28 (s, 1H); *C NMR (150 MHz, CDCl;) 6: 165.2,
145.5, 1353, 133.5, 132.8, 131.8, 128.9, 128.8, 127.8,
127.4, 123.9 (q, J=285.0 Hz), 75.8 (q, J=31.5 Hz); "°F
NMR (564 MHz, CDCl;) 6: —77.70;, HRMS calcd for
C16H1,CIF3N,0,Na [M+Na]" 379.0432, found 379.0428.

i Bh#1 Bl (Supporting Information) & B W) 1A%
ARG . k. FOEM S HPUE. XL R Bl
e A F] W3 (http://sioc-journal.cn/)_E T %K.
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