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Tin-Promoted One-Pot Synthesis of Aryl/Trifluoromethyl Group
Substituted Homoallylic N-Acylhydrazines
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Abstract A series of trifluoromethylated homoallylic N-acylhydrazines were obtained from one-pot reaction of aryl tri-
fluoroketones, acylhydrazines and allyl bromide promoted by tin powder in the presence of boron trifluoride diethyl etherate
(BF;3*OEt,). The features of this process include good yields, wide substrate scope, mild conditions and easy operation. Tri-
fluoromethylated homoallylic N-acylhydrazines are useful trifluoromethyl building blocks. They can be easily transformed into
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trifluoromethylated nitrogen-containing compounds.
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I T HE IR (3a) Rk — IR PE I ) R 25 2 v, 7E DU Sk
Wit o (B A 7 2 (% (TLC) Wl 2 v 48 h )&, KRB
AR EbRY) Sa AR, RLFEEART 1a 1A
B I T AT, TR AU SL R e R,
¥ 1a 5 2a 7F TsOH (5 mol%)fe st T PU &k Mg A i 4[]
Wit, TLC R AR mER: 4 MRPRARR, SR DN T4 2
B R AT TSOH (10 mol%), Zk&Lininalifi ke b, &
PL 71%HI 7= 215 2] T BArtb &4 5a(K 1, Entry 10). 52
U0 2 AR, X H B RS 73 N R T RS R AR

N TR mICER, BATH N &R AT T AR
b, HE AR R IERE LR R LSRR 2
L= I REIR. S AN [F PR AT T IRIEGR 1),
SE R R — oA B R R (9] 4 HCL. HBr. TfOH.
C¢HsCOOH. CF;COOH #1 TsOH) 1% 5 b B8 (1 i1
FeCls. ZnBr, 1 BF3eOEL)#S A LML i#Ei% [ Bk kA4, H
o TsOH I BF3*OEt, &I H 55 i 1 S N (3% 1, En-
tries 10~15). {H24LL TsOH At FIHHT IR
BF, IR A AR, B, %%+ BF;+OEL
Tt R, X545 R W] BF3+OEt, I H &) H bRl
G Sa P22 R, 2 (AR IR 4 A2 B DL S 3547 4
PIEEA B, BF3»OEt FH & k> 2] 5 mol%, M= 3
N 62%; BF3*OEt, FIEHINE] 15 mol%, KM =HKiLH|
78%; BN BF;*OEt, &, N = R A4S
(3% 1, Entries 14~16). [}, }ifhﬁﬂfﬁlﬁ’ﬂﬁﬁ&}ﬁiﬁﬁ
TE PSRN 20 mol%. F24 0] I B AR AT T AR
. HE 1w a, H&EWEECA n(la) @ n2b) :
n(3a) @ n(BH¥H=1:1.5:2:2.5. WO EHEIERMGH
P&, AR R R R, RSP RE T (R L,
Entry 18). M0 P9 A0 10 F &, [ Ak RAR 1S
BN, OB N FE 7 (35 1, Entries 19 i1 20).
FIRAME T B R BELL 34% IR BB B = GEE 1,
Entry 21).
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Table 1 Optimization of the reaction conditions

e
0 CFs 0. NH

Additive (5 moI% @/
+
THF, reflux

1a 2a
H (6]
/\3/ Br, Sn N ~
%@ . R N
Additive
(10 mol%) |

Entry Molar ratio of 1a/2a/3a/Sn  Additive Isolated yield/%

1 1:15:2:25 — 0
2 1:15:2:25 TfOH 49
3 1:15:2:25 C4HsCOOH 64
4 1:15:2:25 CF;COOH 41
5 1:15:2:25 TMSCI 59
6 1:15:2:25 HCI 23
7 1:15:2:25 HBr 27
8 1:15:2:25 FeCl, 56
9 1:15:2:25 ZnBr, 37

10 1:15:2:25 TsOH 71

11° 1:15:2:25 TsOH 75

12¢ 1:15:2:25 TsOH 67

13 1:15:2:25 BF;*OEt, 70

14¢ 1:15:2:25 BF;+OEt, 62

15° 1:15:2:25 BF;+OEt, 78

16° 1:15:2:25 BF;*OEt, 75

17° 1:12:2:25 BF;+OEt, 64

18° 1:15:15:2 BF;+OEt, 53

19° 1:15:25:3 BF;+OEt, 75

20° 1:15:3:25 BF;+OEt, 69

215¢ 1:15:2:25 BF;+OEt, 34

“Reaction conditions: The mixture of 1a (0.3 mmol), 2a (0.45 mmol), additive
(5 mol%) and THF (3 mL) was reacted under reflux condition. After the for-
mation of 4 detected by TLC, 3a (0.6 mmol), Sn (0.75 mmol), additive (10
mol%) and THF (3 mL) were added, and the mixture was reacted under reflux
condition. ” Adding 15 mol% additive for the second time. ¢ Adding 20 mol%
additive for the second time. ¢ Adding 5 mol% additive for the second time.

¢ At room temperature.

R, FRATER L E OV BN 1 equiv. 1a.
1.5 equiv. 2a fll BF3*OEt, (5 mol%)fE THF Hin#al i,

K2 IR ¢

Table 2 Effect of solvent on the reaction

Entry Solvent Isolated yield/% Entry Solvent Isolated yield/%
1 THF 78 5° Dioxane 15
2 CH,0H 33 6" Toluene 31
3 EtOH 38 7° DMF 10
4 CH;CN 16 8 DCM 37

“Reaction conditions: The mixture of 1a (0.3 mmol), 2a (0.45 mmol), BFs- OEt, (5 mol%) and THF (3 mL) was reacted under reflux condition. After the formation
of 4 detected by TLC, 3a (0.6 mmol), Sn (0.75 mmol), BF;- OEt; (15 mol%) and THF (3 mL) were added, and the mixture was reacted under reflux condition. b At

70 C.
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Saa). 0T g 5 e 1 = 960 HR S, U098 A R 21 E A
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(5a) Al & AE - R R e e Y, B Ak o HLA Rk
B A R S I B RS 6 (Eq. 1).
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32 SWHE
3.2.1 Weinreb &9 4 m%

Weinreb B[z 4% 18 225 SCHBR[19] & B B J64E 100
mL T = COR AR 3 g N-F2E-N-H AR e ik
FREh. 15 mL 2 A1 36 mL =Zf%, SRJa nHulicse
47~S50°CHITELY, EEfF 1.86 g LEMBA N-H FE-N-H
AL, ARG AEVKAKIE R 1] 50 mL (BB H I\ R IR
(10 mmol). N-F1%:-N-H 4 L% (30 mmol)¥% T~ 30 mL
e, fE 0 CRHERE 10 min J5, ARSI S8R N
PCl; (5 mmol)JHARIRA, MinseE)s, ik ARt
EER. BEYT 60 CTF48n#k 30 min, 4 TLC £
M. R N SE NG, AHEER, I NaHCO; /KiE
WKL, FH CBEREEL, To7K MgSO, T, 728 R ik4H,
FIRYAEENT VR ME) - MO AT =4 11755
RUPE N 97%FA 4l Weinreb BEAL.

322 BAX 2,2,2-= A F A ER Ak

AR 2,2,2- =5 FF 2L I 4% HE 225 SCHR[20] & B H%
A1 mmol) I 50 mL [FJEFEM, A 3 mL HZE,
PR SG, PRI EiR #1241 Weinreb P /l%(5 mmol),
VKIKIBAEIZE 0 °C. ¥ TMSCF; 2518 N B, Ttk
10 min G2 0KKIEE, ERBFES R, TLC K% M 58
AJEMA S mL K, 0T 2548 (4 mmol)iE T 5 mL
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Table 3  Substrate scope

O+_CF; B
o A o /3\/ " sn \ )OL
. o, a S/~
N i ZJJ\ _NH, _BF3" Oty (5 mol%) ol N L 1/F o1 R
U R ” R z H R2 | BF3 OEt, (15mol%) R' ™3 H
) ) CFs THF, reflux ]
4 5
0 cl
o) o) o o) o) o
HN. HN. HN. HN. HN. HN.
A A X X X X
CF,4 CF,4 CF,4 CF,4 CF, CF,4
5a: 78% 5b: 0% 5¢: 78% 5d: 84% 5e: 76% 5f: 0%
1 I C
cl FsC
/] g
o) o) 0 0 o o o)
HN. HN. HN.
N1 AN~ 1 NH N1 NH NH
X X A X A A
CF,4 CFs CF,4 CF3 CFs CF,
5g: 87% 5h: 85% 5i: 72% 5j: 83% 5k: 90% 51: 84%
CF, cl
( l _O
F3C/©\fo CI/<j\fO o n-CqiqHas O T
HN. HN. . ... .NH >
NH NH AN-\H AN 2 NH
AN AN AN AN Sl Y
5m: 86% 5n: 82% 50: 0% 5p: 0% 5q: 0%
Br
©Yo @YO @Yo @o @Yo @Yo
HN. HN HN HN HN
AN~ 1 NH “NH “NH “NH NH
cl AN oF N A A AN AN
CFs 3 CF,4 CFs CFs CFs
cl
5r: 85% 5s: 88% 5t: 74% 5u: 86% 5v: 70% 5w: 78%
Br CF,4
0
o) o o o
HN. HN. . . HN.
NH NH AN~ 1 AN~ NH
X
cl A A A A oF N
CF,4 CFs CFs CF,4 3
7
5x: 82% 5y: 59% 5z: 88% 5aa: 74% 5ab: 45%

“Reaction conditions: The mixture of 1 (0.3 mmol), 2 (0.45 mmol), BF5- OEt, (5 mol%) and THF (3 mL) was reacted under reflux condition. After the formation of 4

detected by TLC, 3a (0.6 mmol), Sn (0.75 mmol), BF;- OEt, (15 mol%) and THF (3 mL) were added, and the mixture was reacted under reflux condition. b Isolated
yield.
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Table 4 Substrate scope of allyl bromides
2
FsC._O O.__R? O-_R
3 o) Y Br” 7 R sn
+ 2JJ\N,NH2 BF3* OEt, (5 mol%) R 3 vV
R
H THF, reflux BF 3+ OEt, (15 mol%) R
2 THF, reflux CF,
1 3b: R®= Ph, R* = H; 5

3c:R¥=H, R% = Me

@Yo W@Y@
HN. R
NH HN NH
AN Ph AN
CF3 CF3

5ac: 73% 5ad: 78%

@
@
©/}W

5ae: 76%

Cl ;
; O
HN
@M%%
A
5af: 85% 5ag: 88% 5ah: 83%

“Reaction conditions: The mixture of 1 (0.3 mmol), 2 (0.45 mmol), BF;- 0Et; (5 mol%) and THF (3 mL) was reacted under reflux condition. After the formation of 4
detected by TLC, 3 (0.6 mmol), Sn (0.75 mmol), BF;-0Et, (15 mol%) and THF (3 mL) were added, and the mixture was reacted under reflux condition. ® Isolated

yield.

DYERIR fE I R BAR 2R, 50 CRIE 2 h. AHIE =,
218 ZBE(10 mL X 3)AEHL, A HLAHFH oK B B BT 14,
R, FIRDFEEN VA ME) @ (LR LR =
6 > 1173 B IR 2,2,2- = 56 JE .

3.2.3  BUXELBEEY &A%

BRI k% B8 225 SCER[21]18 K. 76 100 mL # Diﬂi
PRI FLERER(0.045 mol). ZFE(30 mL). WKHE
(1 mL), In#ER, TLC &l sos 58 45, Mﬁ%ﬁ,ﬂﬁ
A, RRAHEEG, ER IR R
P, ZBRZTEFEEL(30 mL X 3), &HANA, KR
BT EA N, ZZRIRGAIS TR & SRR i Be s T
ZIE(10 mL), I 3 equiv. /K& HH80%/KIER), In#ke]
M, TLC Ml sE e R PG, &% O, Wi &, i
JE, SR OK QR E A S, T RIS B2l 5.

3.2.4  Fk A ABE LS4 Ak

50 mL [BJE B AR I = 5 FF 25 (0.3 mmol)
Bt fJF(0.45 mmol). BF3+OEt, (5 mol%). PYE (3 mL),
AR, TLC R mERR A s, RS R AR I
B¥3(0.75 mmol). J&PFEER(0.6 mmol) & BF;*OEt, (15
mol%), ¥ 3 mL VUSRI, k2R in#alif, TLC taill
RNESEA G, 75 RBRZVER, NN R B8(10 mL) Al
MBI G mLBE KRN, R, LR GBRZERL(10
mL X 3), FIEENM, G YA KRREET 1, &R
Wah, BRI ZENT VAN @ (LR LB =4 1]
AR A S.

N-(1,1,1- = 550-2- 2K 3L 13 -4- 45 -2- 55 ) 7 H 6% i (Sa):
75 83 mg Lk, K 83%. mp. 124~125 C; !
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NMR (600 MHz, CDCls) 6: 7.67 (d, J=7.8 Hz, 2H), 7.64
(d, J=7.2 Hz, 2H), 7.51 (t, J=7.2 Hz, 1H), 7.43~7.38
(m, 5H), 7.29 (d, J=7.2 Hz, 1H), 5.98 (d, J=7.8 Hz, 1H),
5.75~5.69 (m, 1H), 5.18 (d, J=16.8 Hz, 1H), 5.10 (d, J=
10.2 Hz, 1H), 3.03 (dd, J=15.0, 7.2 Hz, 1H), 2.95 (dd, J=
15.0, 7.2 Hz, 1H); *C NMR (150 MHz, CDCl;) 6: 166.5,
134.7, 132.3, 132.0, 131.2, 128.8, 128.7, 128.6, 127.6,
126.8, 126.4 (q, J=286.0 Hz), 119.6, 67.8 (q, J=24.0 Hz),
36.9; "F NMR (376 MHz, CDCly) 6: —72.45. HRMS
caled for CisH;sFsN,O [M + H]© 335.1366, found
335.1356.

3-FEE-N-(1,1,1- = G -2- 2K 3 [ -4- 0 -2- 38 ) 2K FF ik
JHF(Se): 49 82 mg Tkt dh, 7% 78%. m.p. 90~91 C;
'H NMR (600 MHz, CDCls) d: 7.67 (d, J=7.8 Hz, 2H),
749 (s, 1H), 7.44~7.36 (m, 5H), 7.32~7.27 (m, 2H),
5.97 (d, J=7.8 Hz, 1H), 5.76~5.69 (m, 1H), 5.17 (dd, J=
16.8, 1.2 Hz, 1H), 5.10 (dd, J=10.2, 0.6 Hz, 1H), 3.03 (dd,
J=15.0, 7.2 Hz, 1H), 2.96 (dd, J=15.0, 7.2 Hz, 1H), 2.37
(s, 3H); *C NMR (150 MHz, CDCl;) J: 166.7, 138.6,
134.8, 132.7, 132.3, 131.2, 128.7, 128.6, 128.5, 127.6,
126.4 (q, J=285.0 Hz), 123.7, 119.5, 67.8 (q, J=24.0 Hz),
36.8, 21.3; "F NMR (376 MHz, CDCly) J: —72.49.
HRMS calcd for CioHF3N,O [M+H]" 349.1522, found
349.1526.

4-F L -N-(1,1,1- = 5 -2- 28 5k T3 -4- 0 -2- 55 ) O P g
JE(5d): 15 88 mg ottt i, Mo 84%. m.p. 128~
129 ‘C; 'H NMR (600 MHz, CDCLy) d: 7.67 (d, J=7.8
Hz, 2H), 7.54 (d, J=8.4 Hz, 2H), 7.42~7.35 (m, 4H),

Chin. J. Org. Chem. 2017, 37, 1764~1773
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7.19 (d, J=17.8 Hz, 2H), 5.97 (d, J=7.8 Hz, 1H), 5.75~
5.68 (m, 1H), 5.16 (dd, J=17.4, 1.2 Hz, 1H), 5.08 (d, J=
10.2 Hz, 1H), 3.02 (dd, J=15.6, 7.2 Hz, 1H), 2.94 (dd, J=
15.6, 7.2 Hz, 1H), 2.37 (s, 3H); *C NMR (150 MHz,
CDCly) d: 166.5, 142.5, 134.8, 131.2, 129.4, 129.3, 128.6,
128.5, 127.6, 126.8, 126.4 (q, J=286.0 Hz), 119.5, 67.8
(q, J=24.0 Hz), 36.8, 21.4; "’F NMR (376 MHz, CDCl,)
d: —72.53. HRMS caled for CjoH,0FsN,O [M+H]"
349.1522, found 349.1511.

4- A FE-N(1,1,1- = §-2- K FE TR -4-J-2- 35 K
Mk (Se): 15 83 mg JLtuftdn, % 76%. m.p. 106~
108 “C;'H NMR (600 MHz, CDCLy) o: 7.67 (d, J=7.8
Hz, 2H), 7.62 (d, J=8.4 Hz, 2H), 7.41 (t, J=7.2 Hz, 2H),
7.36 (t, J=7.2 Hz, 1H), 7.27 (d, J=7.2 Hz, 1H), 6.89 (d,
J=9.0 Hz, 2H), 5.96 (d, J=7.8 Hz, 1H), 5.75~5.68 (m,
1H), 5.16 (dd, J=17.4, 1.8 Hz, 1H), 5.08 (d, /=10.2 Hz,
1H), 3.82 (s, 3H), 3.02 (dd, J=15.0, 7.2 Hz, 1H), 2.94 (dd,
J=15.0, 7.2 Hz, 1H); *C NMR (150 MHz, CDCl;) 6
166.3, 162.6, 134.9, 131.3, 128.7, 128.6, 128.5, 127.6,
126.4 (q, J=286.5 Hz), 124.5, 119.5, 113.9, 67.8 (q, J=
24.0 Hz), 55.4, 36.8; F NMR (376 MHz, CDCly) ¢:
— 72.56. HRMS caled for C;oHyF;N,O, [M + H]*
365.1471, found 365.1459.

3-5F-N-(1,1,1- = G5 -2- R FE 13 -4- 05 -2- J55 ) 2R R I
(5g): 13 96 mg Lk, 772 87%. m.p. 105~108 C;
'H NMR (600 MHz, CDCly) &: 7.66 (d, J=6.6 Hz, 2H),
7.62 (s, 1H), 7.48~7.40 (m, 5H), 7.38 (d, J=7.2 Hz, 1H),
7.33~7.30 (m, 1H), 5.93 (d, J=7.2 Hz, 1H), 5.72~5.68
(m, 1H), 5.17 (d, J=17.4 Hz, 1H), 5.10 (d, J/=10.2 Hz,
1H), 3.00 (dd, J=13.8, 6.0 Hz, 1H), 2.94 (dd, J=13.8, 6.0
Hz, 1H); "C NMR (150 MHz, CDCl3) §: 165.2, 134.9,
134.6, 134.0, 132.0, 131.1, 130.0, 128.7, 128.6, 127.5,
127.3, 126.0 (q, J=286.5 Hz), 124.8, 119.7, 67.8 (q, J=
24.0 Hz), 37.1; '’F NMR (376 MHz, CDCl;) §: —72.25.
HRMS calcd for Ci5H;¢CIFsN,NaO [M+Na]® 391.0795,
found 391.0802.

4-F-N"-(1,1,1- = 5 -2- 4 Fk 13 -4- 05 -2- F ) 2% FH 1 i
(5h): 14 94 mg TLEEF A, 7% 85%. mp. 110~113 C;
'H NMR (600 MHz, CDCl5) d: 7.66 (d, J=7.8 Hz, 2H),
7.56 (d, J=8.4 Hz, 2H), 7.43~7.35 (m, 6H), 5.95 (d, J=
6.0 Hz, 1H), 5.73~5.67 (m, 1H), 5.16 (dd, J=16.8, 1.2
Hz, 1H), 5.09 (dd, J=10.2, 1.2 Hz, 1H), 3.00 (dd, J=15.6,
7.2 Hz, 1H), 2.93 (dd, J=15.6, 7.2 Hz, 1H); “C NMR
(150 MHz, CDCl3) 0: 165.6, 138.3, 134.7, 131.1, 130.6,
129.0, 128.7, 128.6, 128.3, 127.5, 126.4 (q, J=286.5 Hz),
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119.7, 67.9 (q, J=24.0 Hz), 37.1. ”F NMR (376 MHz,
CDCl3) o: —72.24. HRMS caled for C;sH;,CIF;N,O
[M+H]" 369.0976, found 369.0964.

N=(1,1,1- = G- 2- R FE TR -4- 45 -2- 55 )-4-(Z 5 HF 35 o4
HEERST): 19 87 mg Ltk dh, 722% 72%. mp. 95~
97 C; "H NMR (600 MHz, CDCl;) §: 7.72 (d, J=8.4 Hz,
2H), 7.67~7.63 (m, 5H), 7.43~7.36 (m, 3H), 5.96 (d, J=
7.8 Hz, 1H), 5.74~5.67 (m, 1H), 5.17 (d, J=17.4 Hz,
1H), 5.10 (d, J=10.2 Hz, 1H), 3.01 (dd, J=15.0, 6.6 Hz,
1H), 2.94 (dd, J=15.2, 6.6 Hz, 1H); *C NMR (150 MHz,
CDCLy) 0: 165.2, 135.6, 134.6, 133.4 (q, J=33.0 Hz),
131.0, 128.7, 128.6, 127.5, 127.4, 126.4 (q, J=286.5 Hz),
125.7 (q, J=3.0 Hz), 123.5 (q, J=271.5 Hz), 119.7, 67.9
(q, J=24.0 Hz), 37.3; F NMR (376 MHz, CDCl;) ¢:
—63.56, —72.18. HRMS calcd for CoH;,FN,O [M—+
H]" 403.1240, found 403.1226.

3-PR-N"-(1,1,1- = 5 -2- 8 Fk 8 -4- 05 -2- 5 ) 2% FH G JifE
(5j): 14 103 mg TEER A, 7% 83%. m.p. 99~100 C;
'H NMR (600 MHz, CDCl;) d: 7.78 (s, 1H), 7.66 (d, J=
7.2 Hz, 2H), 7.59 (d, J=7.2 Hz, 1H), 7.51 (d, J=7.8 Hz,
2H), 7.42~7.36 (m, 3H), 7.25~7.22 (m, 1H), 5.93 (d, J=
7.8 Hz, 1H), 5.71~5.65 (m, 1H), 5.16 (dd, J=16.8, 1.2
Hz, 1H), 5.09 (d, J=10.2 Hz, 1H), 3.00 (dd, J=15.0, 7.2
Hz, 1H), 2.94 (dd, J=15.0, 7.2 Hz, 1H); *C NMR (150
MHz, CDCl;) 0: 165.1, 134.8, 134.6, 134.2, 131.0, 130.2,
130.1, 128.7, 128.6, 127.5, 126.3 (q, J=285.0 Hz), 125.3,
122.8, 119.6, 67.8 (q, J=24.0 Hz), 37.0; ’F NMR (376
MHz, CDCl;) o: — 72.25. HRMS caled for
CysH,6BrF;N,NaO [M+Na]" 437.0270, found 437.0276.

N=(1,1,1- = 550-2- 25 58 I -4 05 -2- 338 ) R I - 2- e T M
(5k): 15 88 mg Lk, 772 90%. m.p. 118~119 C;
'H NMR (400 MHz, CDCly) 0: 7.68~7.62 (m, 3H),
7.43~7.35 (m, 4H), 7.12~7.11 (m, 1H), 6.48~6.47 (m,
1H), 5.77~5.66 (m, 2H), 5.18 (d, J=16.8 Hz, 1H), 5.10
(d, J=10.4 Hz, 1H), 3.01 (dd, J=15.2, 7.2 Hz, 1H), 2.92
(dd, J=15.2, 7.2 Hz, 1H); *C NMR (100 MHz, CDCl;) ¢:
157.0, 146.1, 144.3, 134.6, 131.1, 128.6, 128.5, 127.6,
126.3 (q, J=286.0 Hz), 119.7, 115.1, 112.0, 67.7 (q, J=
24.0 Hz), 36.8; '’F NMR (376 MHz, CDCl;) §: —72.53.
HRMS caled for C¢H;¢F3N,0, [M—|—H]+ 325.1158, found
325.1147.

N=(1,1,1- = 5 -2- % FE [ -4- 05 -2- 3 )-2- 2% 7 I Jk
(5D): 18 97 mg TLEr i, 773 84%. m.p. 117~120 C;
'H NMR (400 MHz, CDCl;) : 8.16 (s, 1H), 7.87~7.82
(m, 3H), 7.71~7.65 (m, 3H), 7.57~7.50 (m, 3H), 7.45~
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736 (m, 3H), 6.05 (d, J=7.6 Hz, 1H), 521~5.10 (m,
1H), 5.19 (d, J=16.8 Hz, 1H), 5.11 (d, J=10.0 Hz, 1H),
3.07 (dd, J=15.2, 7.2 Hz, 1H), 2.98 (dd, J=15.2, 7.2 Hz,
1H); *C NMR (100 MHz, CDCL3) 0: 166.6, 134.9, 134.8,
132.5, 131.2, 129.4, 1289, 128.7, 128.6, 127.9, 127.7,
127.6, 126.9, 126.4 (q, J=285.0 Hz), 123.0, 119.6, 67.8
(q, J=24.0 Hz), 36.9; ”F NMR (376 MHz, CDCl;) o:
—72.38. HRMS caled for CyH;oF;N,NaO [M +Na]"®
407.1342, found 407.1350.

N=(1,1,1- =3 -2- 2K 5 [ -4- U5 -2-38)-3,5- B (= % FF
TR EEE(Sm): 15 121 mg LOEHS, 7% 86%. m.p.
92~93 °C; '"H NMR (600 MHz, CDCl;) d: 8.04 (s, 2H),
8.00 (s, 1H), 7.67~7.65 (m, 3H), 7.43~7.39 (m, 3H),
5.94 (d, J=6.6 Hz, 1H), 5.72~5.69 (m, 1H), 5.20 (d, J=
16.8 Hz, 1H), 5.13 (d, J=10.2 Hz, 1H), 3.03~2.95 (m,
2H); “C NMR (150 MHz, CDCl3) 0: 163.7, 134.4, 134.3,
132.4 (q, J=34.0 Hz), 131.0, 128.9, 128.8, 127.5, 127.2,
126.3 (q, J=286.0 Hz), 125.5, 122.7 (q, J=272.0 Hz),
119.9, 68.0 (q, J=24.0 Hz), 37.5; ’F NMR (376 MHz,
CDCl;) o: — 63.52, — 72.13. HRMS caled for
CaoH sFoN,NaO [M+Na]" 493.0933, found 493.0941.

3,5- ZE-N-(1,1,1- =8 -2- IR 5 15 -4- 45 -2- 28 ) 2R
JE(Sn): 15 99 mg it dn, PF 82%. mp. 118~
119 ‘C; '"H NMR (400 MHz, CDCl;) d: 7.65 (d, J=7.2
Hz, 2H), 7.47~7.38 (m, 6H), 591 (d, J=7.6 Hz, 1H),
5.74~5.64 (m, 1H), 5.18 (d, J=17.2 Hz, 1H), 5.11 (d, J=
10.0 Hz, 1H), 3.02~2.90 (m, 2H); C NMR (100 MHz,
CDCly) d: 163.9, 135.6, 135.1, 134.5, 131.8, 130.9, 128.8,
128.7, 127.5, 126.3 (q, J=286.5 Hz), 125.5, 119.8, 67.9
(q, J=24.0 Hz), 37.2; “F NMR (376 MHz, CDCl;) ¢:
—72.20. HRMS calcd for C;sH;sCL,F;sN,NaO [M+Na]"
425.0406, found 425.0413.

N-(2-(3- A HE)-1,1,1- = -4- I -2- 58 ) 4 H e
(5r): 13 94 mg LA, F2% 85%. mp. 90~93 C; 'H
NMR (400 MHz, CDCl;) d: 7.69~7.64 (m, 3H), 7.56~
7.49 (m, 2H), 7.43~7.35 (m, 5H), 5.93 (d, J=7.6 Hz,
1H), 5.75~5.65 (m, 1H), 5.18 (dd, J=16.8, 1.2 Hz, 1H),
5.13 (d, J=10.0 Hz, 1H), 3.01 (dd, J=15.2, 7.2 Hz, 1H),
2.89 (dd, J=15.2, 7.2 Hz, 1H); *C NMR (100 MHz,
CDCly) d: 166.8, 137.0, 134.7, 132.1, 130.7, 129.8, 128.9,
128.7, 128.0, 126.9, 126.2 (q, J=286.0 Hz), 125.9, 120.1,
67.7 (q, J=24.0 Hz), 37.0; "’F NMR (376 MHz, CDCl;) ¢:
—72.26. HRMS caled for C;sH,,CIFsN,O [M +H]"
369.0976, found 369.0965.

N=Q2-(4-FRFE)-1,1,1- =5 -4-H5-2- 38 ) % FH % e
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(5s): 15 97 mg LEEN R, 7% 88%. m.p. 131~133 C;
'H NMR (600 MHz, CDCLy) 6: 7.65 (d, J=7.2 Hz, 2H),
7.61 (d, J=8.4 Hz, 2H), 7.51 (t, J=7.8 Hz, 1H), 7.43~
7.38 (m, 4H), 7.29 (d, J=6.0 Hz, 1H), 5.89 (d, J=7.2 Hz,
1H), 5.73~5.66 (m, 1H), 5.17 (d, J=17.4 Hz, 1H), 5.12
(d, J=10.2 Hz, 1H), 3.00 (dd, J=15.0, 7.2 Hz, 1H), 2.90
(dd, J=15.0, 7.2 Hz, 1H); >*C NMR (150 MHz, CDCl;) ¢:
166.7, 134.8, 133.4, 132.2, 132.1, 130.8, 129.2, 129.1,
128.8, 126.9, 126.2 (q, J=286.5 Hz ), 120.1, 67.6 (q, J=
24.0 Hz), 36.9; "’F NMR (376 MHz, CDCl;) 6: —72.53.
HRMS caled for CigH;¢CIF;N,NaO [M+Na]* 391.0795,
found 391.0805.

N'-(1,1,1- = 5502~ 7] 2 6 13, -4 i - 2- 35 ) 2 HH gk i
(5t): 13 77 mg Tkl d, 753 74%. mp. 96~98 C; 'H
NMR (400 MHz, CDCL) 6: 7.65 (d, J=7.2 Hz, 2H),
7.48~7.45 (m, 4H), 7.39 (t, J=8.0 Hz, 2H), 7.30 (t, J=
7.6 Hz, 1H), 7.18 (d, J=7.6 Hz, 1H), 5.99 (d, J=8.0 Hz,
1H), 5.75~5.67 (m, 1H), 5.17 (dd, J=16.8, 1.2 Hz, 1H),
5.09 (dd, J=10.0, 1.2 Hz, 1H), 3.02 (dd, J=15.2, 6.8 Hz,
1H), 2.94 (dd, J=15.2, 6.8 Hz, 1H), 2.38 (s, 3H); "°C
NMR (100 MHz, CDCly) d: 166.4, 138.2, 134.7, 132.3,
131.9, 131.3, 129.4, 128.6, 128.4, 128.1, 126.8, 126.4 (q,
J=286.0 Hz ), 124.6, 119.4, 67.6 (q, J=24.0 Hz), 36.7,
21.6; '"F NMR (376 MHz, CDCly) 6: —72.47. HRMS
caled for CoHyFsNO [M + H] ' 349.1522, found
349.1513.

N'-(1,1,1- = 550-2-XF H 2R 6 13 -4 s -2 25 ) 21 HH 5k i
Su: 75 89 mg LEAEN R, % 86%. m.p. 105~107 C;
'H NMR (600 MHz, CDCls) §: 7.65 (d, J=7.2 Hz, 2H),
7.55 (d, J=8.4 Hz, 2H), 7.50 (t, J=7.2 Hz, 1H), 7.41 (t,
J=17.8 Hz, 2H), 7.36 (d, J=7.2 Hz, 1H), 7.23 (d, J=7.8
Hz, 2H), 5.97 (d, J=7.8 Hz, 1H), 5.78~5.67 (m, 1H),
5.17 (d, J=18.6 Hz, 1H), 5.10 (d, J=10.2 Hz, 1H), 3.02
(dd, J=15.0, 7.2 Hz, 1H), 2.94 (dd, J=15.6, 7.2 Hz, 1H),
2.36 (s, 3H); *C NMR (150 MHz, CDCl3) 6: 166.4, 138.5,
132.4, 132.0, 131.7, 131.3, 129.3, 128.7, 127.5, 126.8,
126.4 (q, J=286.9 Hz), 119.5, 67.6 (q, J=22.6 Hz), 36.7,
21.0; "F NMR (376 MHz, CDCly) 6: —72.82. HRMS
caled for CoH;sFsN,NaO [M+Na]" 371.1342, found
371.1337.

3-HFE-N-(1,1,1- = 55-2- [H] 2 366 TR -4 -2- 38 ) 2
FEHSY): 19 76 mg LN, 775 70%. mp. 115~
116 ‘C; 'H NMR (600 MHz, CDCly) &: 7.49 (s, 2H),
7.46~7.40 (m, 3H), 7.30~7.24 (m, 3H), 7.17 (d, J=7.2
Hz, 1H), 5.98 (d, J=7.8 Hz, 1H), 5.75~5.68 (m, 1H),
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5.16 (d, J=16.8 Hz, 1H), 5.08 (d, J/=10.2 Hz, 1H), 3.02
(dd, J=15.0, 7.2 Hz, 1H), 2.94 (dd, J=15.2, 7.2 Hz, 1H),
2.37 (s, 3H), 2.34 (s, 3H); *C NMR (150 MHz, CDCl5) ¢:
166.6, 138.5, 138.2, 134.7, 132.6, 132.2, 131.3, 129.3,
128.5, 128.4, 128.2, 127.6, 126.4 (q, J=286.0 Hz), 124.7,
123.7, 119.3, 67.6 (q, J=24.0 Hz ), 36.6, 21.6, 21.2; "F
NMR (376 MHz, CDCl;) J: —72.49. HRMS calcd for
CaoHpF3N,O [M+H]" 363.1679, found 363.1671.

3-PR-N"-(1,1,1- = -2~ 8] FF 2 05k 12 -4- 0 -2- 22 ) 2
BEE(Sw): #3 100 mg L%, 7% 78%. m.p. 108~
111 °C; "H NMR (600 MHz, CDCl;) §: 7.77 (s, 1H), 7.62
(d, J=7.2 Hz, 1H), 7.57 (d, J=7.8 Hz, 1H), 7.51 (d, J=
7.2 Hz, 1H), 7.47 (s, 1H), 7.44 (d, J=7.8 Hz, 1H), 7.29 (t,
J=7.2 Hz, 1H), 7.21 (t, J=7.2 Hz, 1H), 7.17 (d, J=17.2
Hz, 1H), 5.94 (d, J=7.8 Hz, 1H), 5.73~5.66 (m, 1H),
5.16 (d, J=17.4 Hz, 1H), 5.08 (d, J=10.2 Hz, 1H), 2.99
(dd, J=15.0, 6.6 Hz, 1H), 2.93 (dd, J=15.0, 6.6 Hz, 1H),
2.37 (s, 3H); *C NMR (150 MHz, CDCl5) 6: 165.0, 138.2,
134.8, 134.5, 134.2, 131.2, 130.2, 130.1, 129.4, 128.4,
128.1, 126.3 (q, J=286.5 Hz), 125.3, 124.6, 122.7, 119.4,
67.7 (q, J=24.0 Hz), 36.9, 21.6; "’F NMR (376 MHz,
CDCl3) 0: —72.22. HRMS calcd for C;oH;gBrF;N,NaO
[M-+Na]" 450.2109, found 450.2115.

3-H-N-(2-(3-F R FE)-1,1,1- = 5K -4- 45 -2- 38 F
Bk (S5x): 3 110 mg L&, 722 82%. mp. 103~
104 “C; 'H NMR (600 MHz, CDCl3) d: 7.77~7.75 (m,
2H), 7.69 (s, 1H), 7.58~7.54 (m, 2H), 7.50 (d, J=7.8 Hz,
1H), 7.33 (s, 2H), 7.21 (t, J=7.8 Hz, 1H), 5.88 (d, J=7.2
Hz, 1H), 5.71~5.64 (m, 1H), 5.16 (d, J=17.4 Hz, 1H),
5.10 (d, J=10.2 Hz, 1H), 2.98 (dd, J=15.0, 7.2 Hz, 1H),
2.88 (dd, J=15.2, 7.2 Hz, 1H); *C NMR (150 MHz,
CDCly) d: 165.5, 136.8, 134.9, 134.6, 133.9, 130.5, 130.2,
130.1, 129.7, 128.9, 128.0, 126.0 (q, J=286.5 Hz), 125.9,
125.3, 122.7, 120.0, 67.6 (q, J=24.0 Hz), 37.0; ’F NMR
(376 MHz, CDCl;) J: — 71.99. HRMS calcd for
CysHsBrCIFsN,NaO  [M + Na] ©  470.9879, found
470.9887.

N=(1,1,1- = 5 -2-(Z8 -2- 38 ) [} -4- I -2- F25 ) 4% F gk i
(5y): 13 68 mg Lk, 7% 59%. m.p. 151~153 C;
'H NMR (400 MHz, CDCl;) d: 8.18 (s, 1H), 7.90~7.83
(m, 3H), 7.77 (d, J=7.6 Hz, 1H), 7.64~7.62 (m, 2H),
7.52~7.44 (m, 4H), 7.36 (t, J=7.6 Hz, 2H), 6.11 (d, J=
7.6 Hz, 1H), 5.80~5.70 (m, 1H), 5.20 (dd, J=16.8, 1.2
Hz, 1H), 5.09 (d, J=10.4 Hz, 1H), 3.11 (dd, J=14.4, 6.6
Hz, 1H), 3.05 (dd, J=14.4, 6.6 Hz, 1H); C NMR (150
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MHz, CDCly) d: 166.6, 132.8, 132.3, 132.2, 131.9, 131.1,
128.6, 128.5, 128.3, 127.5, 127.4, 126.9, 126.8, 126.7,
126.5 (q, J=288.4 Hz), 126.4, 124.7, 119.6, 68.0 (q, J=
24.0 Hz), 37.1; ""F NMR (376 MHz, CDCl;) 6: —72.02.
HRMS caled for CyHjoFsNoNaO [M+Na]™ 407.1342,
found 407.1349.

A-FEFE-N[1,1,1-=F-2-(Z5-2-38) [ -4- 4 -2-FE ) 7K
I E(Sz): 453 109 mg TTEE &, 773 88%. m.p. 110~
112 ‘C; 'H NMR (600 MHz, CDCly) &: 8.17 (s, 1H),
8.03~7.68 (m, 5H), 7.61 (d, J=9.0 Hz, 2H), 7.56~7.46
(m, 2H), 6.86 (d, J=8.4 Hz, 2H), 6.10 (d, J=6.6 Hz, 1H),
5.75~5.68 (m, 1H), 5.19 (d, J=16.8 Hz, 1H), 5.08 (d,
J=9.6 Hz, 1H), 3.79 (s, 3H), 3.10 (dd, J=15.6, 7.2Hz,
1H), 3.04 (dd, J=15.6, 7.2 Hz, 1H); *C NMR (100 MHz,
CDCly) 6: 166.4, 162.5, 132.9, 132.8, 132.3, 131.3, 128.7,
128.5, 128.3, 127.5, 127.4, 126.8, 126.5 (q, J=286.0 Hz),
126.4, 124.8, 124.4, 119.6, 113.9, 67.9 (q, J=24.0 Hz),
55.3, 36.9; '’F NMR (376 MHz, CDCly) d: —72.12.
HRMS caled for Ca3Hy F3NoNaO, [M+Na]'™ 437.1447,
found 437.1454.

N=(1,1,1- =5 -2-(Z5-2-55) -4 45-2-35)-3,5- (=58
FIE)ZE LR (Saa): 19 116 mg LA, 7R 74%.
m.p. 100~103 ‘C; '"H NMR (600 MHz, CDCl;) ¢: 8.17 (s,
1H), 8.08~8.05 (m, 2H), 7.97 (s, 1H), 7.89~7.83 (m,
3H), 7.74 (d, J=17.8 Hz, 2H), 7.53~7.51 (m, 2H), 6.11~
6.09 (m, 1H), 5.76~5.71(m, 1H), 5.22 (d, J=16.8 Hz,
1H), 5.12 (d, J=10.2 Hz, 1H), 3.10~3.00 (m, 2H); "*C
NMR (100 MHz, CDCl;) 6: 163.7, 134.3, 133.0, 132.9,
132.2 (q, J=34.0 Hz), 131.9, 131.0, 128.5, 128.4, 127.5,
127.4, 127.3, 127.0, 126.5, 126.4 (q, J=286.0 Hz), 125.3,
124.6, 122.7 (g, J=272 Hz), 119.9, 68.1 (q, J=24.0 Hz),
37.7; F NMR (376 MHz, CDCly) : —63.50, —71.54.
HRMS caled for CyyH;7;F9N,NaO [M-i-Nat]+ 543.1089,
found 543.1098.

(E)-N'"-(1-(4- 8 FE 2R 30 -3-(= U H 3 ) - 1,5- - )di-
3-F) K H B (5ab): 15 53 mg TEhd, PPF 45%.
m.p. 113~116 °C; 'H NMR (600 MHz, CDCl;) d: 7.70 (d,
J=17.8 Hz, 2H), 7.51 (t, J=7.2 Hz, 1H), 7.43~7.41 (m,
3H), 7.31 (d, J=8.4 Hz, 2H), 6.85~6.82 (m, 3H), 6.04 (d,
J=16.8 Hz, 1H), 5.99~5.92 (m, 1H), 5.62 (d, J=7.2 Hz,
1H), 5.29~5.24 (m, 2H), 3.79 (s, 3H), 2.77 (dd, J=14.4,
6.6 Hz, 1H), 2.71 (dd, J=14.4, 6.6 Hz, 1H); *C NMR
(100 MHz, CDCLy) : 167.1, 159.8, 133.8, 132.3, 132.0,
131.1, 128.8, 128.7, 127.9, 126.8, 126.4 (q, J=286.0 Hz),
120.4, 120.2, 114.0, 65.7 (q, J=24.0 Hz), 55.3, 36.7; "°F
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NMR (376 MHz, CDCl;) 6: —75.09. HRMS calcd for
CyHy F3N,NaO, [M+Na]" 413.1447, found 413.1453.
(E)-N-(1,1,1- = 35-2,3- 2K 3 [ -4 -2- 38 ) 4% 1 i
[ (5ac): FTEENEFIHIIRYI; 90 mg, 723 73%. 'H NMR
(600 MHz, CDCls) & 7.72 (d, J=7.8 Hz, 2H), 7.62 (d, J=
7.8 Hz, 2H), 7.48 (t, J=7.8 Hz, 1H), 7.44 (t, J=7.2 Hz,
2H), 7.41~7.32 (m, 4H), 7.24 (d, J=4.2 Hz, 4H), 7.21~
7.15 (m, 1H), 6.50 (d, J=15.6 Hz, 1H), 6.15~6.07 (m,
1H), 6.02 (d, J=7.8 Hz, 1H), 3.18 (dd, J=15.6, 7.2 Hz,
1H), 3.11 (dd, J=15.6, 7.2 Hz, 1H); *C NMR (150 MHz,
CDCly) d: 166.5, 136.9, 134.8, 134.4, 132.3, 132.0, 128.8,
128.7, 128.6, 128.4, 127.7, 127.4, 126.8, 126.4 (q, J=
285.0 Hz ), 126.2, 122.6, 68.2 (q, J=24.0 Hz), 36.4; "°F
NMR (376 MHz, CDCl3) 6: —72.32. HRMS calcd for
CaoyHpF3N>O [M+H]" 411.1679, found 411.1682.
(E)-4-5-N"-(1,1,1- = 9-2,3- — K FE N -4-45-2-Fk ) %
HBEF(Sad): ORI, 103 mg, /=% 78%. 'H
NMR (600 MHz, CDCL3) 6: 7.71 (d, J=7.8 Hz, 2H), 7.53
(d, J=8.4 Hz, 2H), 7.44 (t, J=7.8 Hz, 2H), 7.38 (t, J=7.2
Hz, 1H), 7.33 (t, J=8.4 Hz, 3H), 7.28~7.21 (m, 4H), 7.19
(t, J=6.6 Hz, 1H), 6.48 (d, J=15.6 Hz, 1H), 6.13~6.04
(m, 1H), 5.99 (d, J=7.2 Hz, 1H), 3.15 (dd, J=15.6, 7.2
Hz, 1H), 3.11 (dd, J=15.0, 7.2 Hz, 1H); *C NMR (150
MHz, CDCls) 0: 165.5, 138.3, 136.8, 134.6, 134.4, 130.6,
129.0, 128.8, 128.7, 128.5, 128.3, 127.6, 127.5, 126.4 (q,
J=285.0 Hz), 126.2, 122.5, 68.2 (q, J=24.0 Hz), 36.5; "°F
NMR (376 MHz, CDCl;) J: —72.27. HRMS calcd for
CoyHy F3N,OCI [M+H]" 445.1289, found 445.1283.
(E)-4-H F-N"-(1,1,1- = 3-2,3- K5 [T -4-45-2-3)
K EE S (Sae): LEREFIHARY; 99 mg, 773 76%. 'H
NMR (600 MHz, CDCl;) 6: 7.73 (d, J=7.8 Hz, 2H), 7.54
(d, J=7.8 Hz, 2H), 7.44 (t, J=7.8 Hz, 2H), 7.42~7.33
(m, 2H), 7.25 (d, J=4.8 Hz, 4H), 7.22~7.14 (m, 3H),
6.50 (d, J=15.6 Hz, 1H), 6.15~6.08 (m, 1H), 6.03 (d, J=
7.2 Hz, 1H), 3.19 (dd, J=15.0, 6.6 Hz, 1H), 3.12 (dd, J=
15.0, 7.2 Hz, 1H), 2.37 (s, 1H); *C NMR (150 MHz,
CDCly) d: 166.5, 142.5, 136.9, 134.8, 134.3, 129.4, 129.3,
128.7, 128.6, 128.4, 127.7, 127.4, 126.8, 126.4 (q, J=
286.0 Hz), 126.2, 122.7, 68.2 (q, J=24.0 Hz), 36.3, 21.4;
F NMR (376 MHz, CDCly) 6: —72.37. HRMS calcd for
CasHysF3N>O [M+H]" 425.1835, found 425.1831.
N=(1,1,1- =55 -4- B 5L -2- IR 5k 3 -4- I -2- 3 ) 7 A
JE(5af): TCERFHHARY); 89 mg, F*% 85%. 'H NMR
(600 MHz, CDCL3) d: 7.68 (d, J=7.8 Hz, 2H), 7.61 (d, J=
7.8 Hz, 2H), 7.47 (t, J=8.4 Hz, 1H), 7.44 (s, 1H), 7.43~
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7.32 (m, 5H), 7.25 (d, J=4.8 Hz, 4H), 6.15 (d, J=6.6 Hz,
1H), 4.91 (s, 1H), 4.80 (s, 1H), 2.95~2.84 (m, 2H), 1.49
(s, 1H); *C NMR (150 MHz, CDCl;) d: 166.2, 139.4,
135.5, 132.4, 131.8, 128.6, 128.5, 128.4, 127.1, 126.8,
126.6 (q, J=286.5 Hz), 117.0, 67.9 (q, J=24.0 Hz), 41.9,
23.9; "F NMR (376 MHz, CDCly) 6: —71.01. HRMS
caled for CjoHyFsN,O [M + H]©  349.1522, found
349.1516.

4-F-N"-(1,1,1- = 55 -4- F BE-2- T HE I3 -4- 45 -2- 58 ) 7K
FEEE(Sag): TCORFIMRY); 101 mg, 77% 88%. 'H
NMR (600 MHz, CDCl;) 6: 7.65 (d, J=7.8 Hz, 2H),
7.55~7.44 (m, 3H), 7.39 (t, J=7.8 Hz, 2H), 7.37~7.30
(m, 3H), 6.10 (d, J=7.2 Hz, 1H), 4.90 (s, 1H), 4.78 (s,
1H), 2.93~2.81 (m, 2H), 1.47 (s, 3H);>C NMR (150
MHz, CDCl;) 0: 165.2, 139.4, 135.4, 130.2, 128.9, 128.6,
128.5, 128.4, 128.2, 127.0, 126.6 (q, J=288.0 Hz ), 117.1,
68.0 (q, J=22.5 Hz), 42.0, 23.9; "F NMR (376 MHz,
CDCl3) 6: —70.85. HRMS caled for C;oH;9F3;N,OCl
[M+H]" 383.1133, found 383.1125.

4-FFE-N-(1,1,1- = 35 -4- FE 2 -2- DR L T -4- 45 -2- 3
FH W (Sah): TEEREFMRY; 90 mg, 7% 83%. 'H
NMR (600 MHz, CDCly) 6: 7.67 (d, J=7.8 Hz, 2H), 7.52
(d, J=17.8 Hz, 2H), 7.40 (t, J=7.8 Hz, 3H), 7.35 (t, J=7.2
Hz, 1H), 7.18 (d, J=7.8 Hz, 2H), 6.14 (d, J=7.2 Hz, 1H),
491 (s, 1H), 4.79 (s, 1H), 2.94~2.83 (m, 2H), 2.36 (s,
3H), 1.48 (s, 1H); *C NMR (150 MHz, CDCls) &: 166.2,
142.4, 139.5, 135.6, 129.6, 129.3, 128.5, 128.4, 127.1,
126.8, 126.6 (q, J=288.0 Hz ), 116.9, 67.9 (q, J=22.5
Hz), 41.8, 23.9, 21.4; F NMR (376 MHz, CDCl;) ¢:
— 71.12. HRMS caled for C,H,FsN,O [M + H]*
363.1679, found 363.1674.
325 @MmA AR A S A 6 Sk

EFr(1.5 mmol)E T TJ5M 50 mL HHEH, HES
A, RE 3 K, IIABLER(1.5 mmol)i) THF (20
mL)¥&EW, 100 CRERTEHE 3 h J5, WA NIRE
ARG, EETKTEEFLET, Ml & e
Sml,-THF ¥ FF I 5a (0.5 mmol)f) CH;OH (3 mL)¥%
W, ER THAEL) 30 min J5, Sa SEAPIHFE. @YU
Mg A, [F2HARSY 1,1,1-=5-2- 285 K -4-
fi-2-f%(6)!" 89 mg, “F 83%. 'H NMR (600 MHz,
CDCLy) 8: 7.61 (d, J=7.2 Hz, 2H), 7.41 (t, J=7.8 Hz, 2H),
7.35 (t, J=7.2 Hz, 1H), 5.62~5.49 (m, 1H), 5.16 (d, J=
16.8 Hz, 1H), 5.12 (d, J=10.2 Hz, 1H), 2.97 (dd, J=13.8,
5.4 Hz, 1H), 2.68 (dd, J=14.4, 7.8 Hz, 1H), 1.80 (s, 2H);
BC NMR (150 MHz, CDCls) d: 137.5, 131.2, 128.3, 128.1,
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127.0 (g, J=286.5 Hz), 126.8, 120.1, 61.0 (g, J=27.0 Hz),
40.8; F NMR (376 MHz, CDCl;) o: —83.52. HRMS
caled for C H,3FsN [M+H]' 216.0995, found 216.0992.

45 B KL (Supporting Information)

&Y 5 6 1)

'HNMR. "CNMR X ""F NMR ¥ & KA A9 e o 9
. X LR AT DL B A ) I 3k (http://sioc-jour-
nal.cn/) | %K.
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